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Conforming to the International Standard ISO/IEC 17025:2017 Program of Accreditation & the Federal 
Bureau of Investigation (FBI) Quality Assurance Standards (QAS) for Forensic DNA Testing Laboratories 

 
ATTENTION:  

If any portion(s) of this policy manual is/are unclear to any analyst/technician or if 
a circumstance arises outside the scope of this document, it is the responsibility 
of each individual to notify the technical manager and the respective supervisor 

immediately to seek clarification/guidance and obtain approval, if necessary, 
regarding the issue before proceeding.
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DBQM_1  SCOPE & APPLICABILITY (↑ Table of Contents) 
 

1.1 The Oklahoma State Bureau of Investigation (OSBI) Criminalistics Services Division (CSD) includes 
the Forensic Biology Discipline, which encompasses multiple forensic biology units and the 
Combined DNA Index System (CODIS) Unit. 
 

1.2 The OSBI CODIS Unit Policy Manual shall apply to work specifically performed by 
analysts/technicians and support staff working within an officially defined CODIS Unit or by 
analysts/technicians and support staff working in the capacity of a CODIS analyst or associated 
technician. 

 
1.3 The purpose of this policy manual is to establish and maintain a documented quality system that is 

appropriate to the CODIS Unit of the OSBI and to ensure the quality and integrity of the data 
generated by the unit.  The OSBI forensic biology units maintain a separate quality manual, which 
can be found in the OSBI Forensic Biology Units’ Policy Manual.  

 
1.4 Unless specifically stated, the (QM) of this document only applies to laboratories performing DNA 

testing on samples obtained from identified subject(s) for the purpose of entering DNA profile(s) into 
the Combined DNA Index System (CODIS).  

 
1.4.1 DNA testing begins at sample extraction or direct amplification. 

 
1.4.2 If applicable, these requirements apply to DNA databasing laboratories using Rapid DNA 

instruments/Systems on database, known or casework reference samples.  The use of Rapid 
DNA instruments/Systems is not approved for use on forensic samples. 

 
1.5 For the purposes of audit and accreditation processes, the laboratory shall have available objective 

proof, such as written documentation, of satisfying applicable requirements and demonstrating 
compliance.  

 
1.6 Hyperlink and attachment maintenance, such as the removal, addition, and/or correction of 

hyperlinks/attachments, shall not constitute a new document revision. 
 

Attachment(s): 
None 
 
Reference(s): 
OSBI Forensic Biology Units’ Policy Manual 
 

OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

International Standard ISO/IEC 17025:2017 General Requirements for the Competence of Testing and 
Calibration Laboratories  
 

ANAB ISO/IEC 17025:2017 – Forensic Science Testing and Calibration Laboratories Accreditation 
Requirements (AR 3125) 
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DBQM_2  DEFINITIONS (↑ Table of Contents) 
 
Terms in this document follow the definitions set for in Standard 2 of the QAS.  In addition, the OSBI 
CODIS Unit defines the additional following terms as having the meanings specified: 
 
20 CODIS core loci include CSF1PO, D3S1358, D5S818, D7S820, D8S1179, D13S317, D16S539, 
D18S51, D21S11, FGA, TH01, TPOX, vWA, D1S1656, D2S441, D2S1338, D10S1248, D12S391, 
D19S433 and D22S1045 (excludes Amelogenin). 
 
Additive stutter (AST) is a combination of plus and minus stutter.  See Stutter (ST) below. 
 
Allele or true allelic peak is a relatively symmetric pointed arch in an upward direction.  It is wider at the 
base than at the summit and shows an area of non-linear taper to and from the highest point.  Generally, 
the peak should have a height:width ratio of >1.  True allelic peaks should be present in only a single 
color unless pull-up has occurred. 
 
Analytical threshold (AT) is the relative fluorescence units (RFU) value above which an observed well-
formed peak that is not the result of a diagnosable issue such as stutter, pull-up, spike, minus A, etc. can 
be assumed to be observed due to the presence of an allele.  It is the minimum height requirement, 
determined through validation testing, at or above which detected peaks/signal can be reliably 
distinguished from background noise; peaks/signal at or above this threshold are generally not 
considered noise and are either artifacts or true alleles. 
 
Annual is once per calendar year. 
 
BEAST is the Barcoded Evidence Analysis Statistics and Tracing program within the OSBI Laboratory 
Information Management System (LIMS). 
 
CODIS User is a government employee who has login access to the CODIS system and is authorized to 
read, add, modify or delete DNA records in CODIS; or is a qualified DNA analyst responsible for 
producing DNA profiles stored in the National CODIS Database (NDIS). 
 
Concurrent is taking place at the same time with the same conditions. 
 
Differential extraction is the process for extracting DNA from all samples testing presumptive or 
confirmatory positive for seminal fluid (performed by the OSBI forensic biology units). 
 
DNA analysis is using the Polymerase Chain Reaction (PCR) to examine Short Tandem Repeats (STR) 
utilizing capillary electrophoresis; in accordance with the QAS, DNA analysis begins at sample extraction 
or direct amplification. 
 
Dye blobs are disassociated primer dyes that are reproducible artifacts of the PCR process and often 
observed with a particular lot of amplification kits.  Although it is not entirely clear why dye blobs occur, 
they are believed to be caused when the fluorescent dye tags attached to the amplification kit primers 
begin to break down over time.  The dissociated primer dyes are carried through the PCR amplification 
step and when injected onto the capillary array can appear as peaks during data analysis.  However, dye 
blobs are usually wider than true allelic peaks and are typically seen in one color although can also be 
see in multiple dye colors. 
 
“End date” of analysis is the date the technical review form is signed. 
 
Instrument baseline threshold is the RFU value below which a peak is indistinguishable from the 
baseline noise. 
 
Instrument spike (SP) is a non-reproducible artifact that occurs occasionally within an electrophoretic 
run resulting in the appearance of an anomalous peak(s) on the electropherogram.  A peak resulting from 
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an instrument spike is easily identified upon close examination; such a peak will usually be composed of 
all colors with approximately equal apparent fluorescent intensity and occur at the same data point and/or 
scan number in GeneMapper ID-X (GMID-X).  Spikes are believed to be caused by scattering of incident 
light due to the passage of dust particles through the excitation laser beam. 
 
Intimate sample is a sample originating/taken directly from an individual’s body, such as body swabs 
(e.g. vaginal swabs, breast swabs, neck swabs, penile swabs, swab of a hand, etc.), fingernails, etc.  
An intimate sample is expected to yield the DNA profile from the individual the sample is taken from. 
 
Limit of detection (LOD), as it pertains to genetic analysis, is the RFU value below which a peak is 
unable to be brought up to a peak height useful for interpretation through increased injection time(s).  This 
may or may not be equivalent to the baseline threshold; however, it cannot be less than the baseline 
threshold and should be relatively close to the baseline threshold to minimize any data loss. 
 
Low copy number (LCN) DNA analysis, as referred to by the OSBI, is any DNA analysis where 
additional amplification cycles beyond the OSBI’s internal validation, post-amplification purification, 
reduced reaction volume, nested PCR, or an increased injection time and/or voltage outside the scope of 
the OSBI’s internal validations were performed.  The OSBI does not perform LCN DNA analyses and, as 
such, any sample subjected to these conditions will not be submitted to NDIS. 
 
Microvariant alleles are alleles that contain an incomplete repeat unit (e.g., “9.3” at TH01). 
 
Minus A (-A) is a reproducible artifact of the PCR process generated by the inability of thermostable DNA 
polymerase to catalyze the addition of a single nucleotide (predominately adenosine) to the 3’ end of the 
PCR product during the final extension step. 
 
Mixture is when two or more contributors are present in a DNA profile. 
 
Negative control is an analytical control used to detect DNA contamination of analytical reagents (e.g., 
reagent blank control).  During amplification, a negative amplification control is the reagents used in the 
direct amplification process without the intentional addition of any biological sample that is subjected to 
the same analysis process used during direct amplification of offender database samples. 
 
Offender refers to either a convicted person or an arrestee. 
 
Off-ladder allele (OL) is an allele whose size is not represented within the allelic ladder. 
 
Off-scale peak (SOS) is a reproducible peak above the linear detection of the instrument or any 
fluorescence signal that exceeds the detection threshold of the instrument.  The SOS qualify flag 
indicates if the camera is saturated at any data point within the analysis range.  It is not based on an 
absolute RFU value (peak height). 
 
Original 13 CODIS core loci include CSF1PO, D3S1358, D5S818, D7S820, D8S1179, D13S317, 
D16S539, D18S51, D21S11, FGA, TH01, TPOX and vWA (excludes Amelogenin). 
 
Peak height ratio (PHR) is the ratio of the peak with the lowest RFU to that of the peak with the highest 
RFU of a heterozygous pair expressed as a percent (truncated). 
 
Peak stochastic threshold (PST) is the RFU value above which it can be assumed that peak dropout 
does not occur and any observed allelic peak that has no sister allele present can reasonably be believed 
to be homozygous.  The peak stochastic threshold for an amplification kit is the RFU level that has been 
established through internal validation procedures to alert analysts of the possibility of encountering 
stochastic issues with allelic peaks that have peak heights below this threshold.  These effects are due to 
a low amount of template DNA present that affects the quality of the amplification process. 
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Process step refers to each step in a process of analysis.  This would include, but is not limited to, 
adding protocol specific reagents at listed volumes or use of any other equipment in the analysis process, 
and, as such, an associated reagent blank must also be taken through the process concurrent to any 
samples.  However, in some process steps, such as concentrating a sample, although a questioned 
sample and its associated reagent blank(s) must both be placed into the device, it is acceptable to 
remove any associated blank(s) from the process step while allowing the sample to continue in the step 
until an appropriate volume is achieved.  Adding reagent to bring any volumes to a working volume is not 
considered a process step. 
 
Pull-up (PU) is when the matrix cannot compensate for an excess of one color, causing the “pulling up” of 
peaks in another color.  In other words, the instrument is not able to resolve spectral overlap.  This may 
be observed as a small peak at a similar scan number as a large peak in another color. 
 
Reagent is any substance or mixture used in the analysis process of the Forensic Biology Discipline.  
Chemicals used to make reagents are not considered “reagents,” but rather chemicals (e.g., NaOH).  
Reagents will have an expiration date of one year from the date of receipt, unless otherwise specified by 
the manufacturer or in the OSBI Forensic Biology Units’/CODIS Units’ Policy Manuals and/or their 
attachments.   
 
Resubmission (RS) occurs when a new physical sample, which will be analyzed as an initial sample, is 
provided for a sample that previously failed on initial analysis. 
 
Review date is the completion date of the review of the protocols. 
 
Serology is the identification of body fluids including blood, semen, and other biological materials 
(performed by the OSBI forensic biology units). 
 
Single-source is when one donor/contributor is present in a DNA profile. 
 
Standard extraction is used for all samples, except those requiring a differential extraction (performed by 
the OSBI forensic biology units). 
 
“Start date” of analysis is the date the sample is punched.  
 
Stutter (ST) is a reproducible artifact of the PCR process.  It is a minor product peak longer or shorter 
than the corresponding main allele peak.  The stutter peak may be various sizes in relation to the main 
allele peak dependent on the repeat structure and the amplification kit. 
 
Technical manager is the equivalent to “Technical Leader” as defined by the QAS. 
 
Trailing primer peak (TP) is a peak or peaks associated with the primer peak that fall within the size 
calling range. 
 
Trainee is an analyst or technician undergoing training in a particular area (e.g., serology or DNA 
analysis). 
 
Trisomy is three alleles at a single-source STR locus. 
 
Virtual allele is an allele that is labeled by the software even though it is not present in the allelic ladder.  
For example, if using the GlobalFiler panel in GMID-X, there is an allelic bin for an 11 at D3S1358, 
although the ladder alleles range from 12 to 19.  Thus, an allele labeled as an 11 at D3S1358 would be 
considered a virtual allele.  The term “virtual allele” does not in any way indicate that the allele is not a 
true allele but simply indicates it is an off-ladder allele that has been assigned a label. 
 
Work product is the material utilized in testing and/or generated as a function of the analysis process 
that is not subject to a chain of custody. 



Quality Manual 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 7 of 170 

 

 
Year refers to calendar year. 
 
 
Attachment(s): 
None 
 
Reference(s): 
FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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DBQM_3  QUALITY ASSURANCE PROGRAM (↑ Table of Contents) 
 

3.1 Quality System 
The OSBI Criminalistics Services Division (CSD) has established and maintains a documented 
quality system, which includes a general, unit-neutral quality manual applicable to all members of the 
OSBI CSD.  The CODIS Unit has further established and maintains this documented unit-specific 
quality manual to specifically address the quality system applicable to the testing activities performed 
by the laboratory for offender sample analysis. 
 
3.1.1 The quality system will address the following elements: 

 
3.1.1.1 Goals and objectives 
 
3.1.1.2 Organization and management 
 
3.1.1.3 Personnel 
 
3.1.1.4 Training 
 
3.1.1.5 Facilities and sample control 
 
3.1.1.6 Validation 
 
3.1.1.7 Analytical procedures 
 
3.1.1.8 Equipment 
 
3.1.1.9 Documentation 

 
3.1.1.10 Review  

 
3.1.1.11 Proficiency testing 

 
3.1.1.12 Corrective action 

 
3.1.1.13 Audits 

 
3.1.1.14 Professional development 

 
3.1.1.15 Outsourcing ownership 

 
3.1.2 Any document referenced within the quality manual shall be available on-site or be readily 

accessible (e.g., available online). 
 

3.2 Document Retention 
The CODIS Unit shall follow OSBI CSD Quality Procedure (QP) 16.1 (Control of Records) and the 
applicable policies within this policy manual regarding document retention for the following quality 
records: 

• Proficiency tests 
• Analytical results 
• Sample receipt and processing records 
• Sample retention 
• Hit confirmation 
• Corrective action 
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• Audits 
• Training records 
• Continuing education 
• Court testimony monitoring 

 
3.3 Annual Review of Quality System 

The CODIS Unit will conduct an annual review to be inclusive of the overall quality assurance 
program, analytical procedures, quality control procedures, training manual, and any other division 
(CSD) or agency (OSBI) procedures that are applicable to the quality of DNA analysis.  This review 
will be independent of the audit required by Standard 15 (Audits) of the QAS.  The review shall be 
completed under the direction of the technical manager; the completion of the review must be 
documented and approved by the technical manager. 
 
3.3.1 CODIS Unit-Level Documents 

 
3.3.1.1 The annual review of the CODIS Unit quality system may be an ongoing process of 

incorporating any deviations or suggestions submitted through OSBI CSD QP 3 
(Deviations) and/or QP 15 (Preventive Action) into the next revision of the OSBI 
CODIS Unit Policy Manual.  A final review of the incorporated changes will be 
completed before issuance, and approval will be documented in the Approval section 
of the policy manual.   

 
3.3.1.2 The technical manager may conduct the annual review by requesting assistance 

through the Lead Analysts and Biology Subcommittee, as needed. 
 

3.3.1.3 The final documented approval of the annual review (approved by the technical 
manager) shall correspond sequentially or identically in date with either the issuance 
of a new policy revision to the current policy or by the insertion of the “Review Date” 
and the phrase “Annual Review” within the Policy Manual History.   

 
3.3.1.4 Changes to the policy shall be outlined in the Policy Manual History and attached to 

the policy manual (DBQM_Policy_Manual_Hx). 
 

3.3.2 CSD/OSBI-Level Documents 
 
3.3.2.1 Review of these policies/procedures will be documented in a memo (or other written 

format), and any proposed deviations/changes will be submitted to the appropriate 
authority.   

 
3.4 Annual Review of Sample Processing Records   

The CODIS Unit will conduct an annual review of sample processing records determined by the 
technical manager to be representative of the samples tested.  The scope of this review will be 
defined and approved by the technical manager prior to each annual review and address both the 
representative sample and the time period of the processing records under review.  This annual 
review may not be replaced by technical reviews as part of Standard 12 (Review) of the QAS.  This 
review will be independent of an external audit conducted under Standard 15 (Audits) of the QAS; 
however, this review may be conducted concurrently with an internal audit. 
 

3.5 Goals & Objectives 
Pursuant to Oklahoma Statute Title 74 Section 150.27s, the OSBI is charged with the task of 
implementing the Combined DNA Index System (CODIS) for the State of Oklahoma.  To ensure the 
quality of the database, it is the policy of the OSBI that all data entered into and/or searched against 
CODIS is generated in a manner consistent with the FBI QAS and FBI National DNA Index System 
(NDIS) Operational Procedures.  Hence, the OSBI CODIS Unit shall strive to accomplish the following 
goals and objectives: 
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3.5.1 Ensuring the quality of data entered into and/or searched against CODIS. 

 
3.5.2 Ensure the timely entry of offender and casework data into CODIS.  

 
3.5.3 Ensure routine searches of profiles maintained in CODIS. 

 
3.5.4 Ensure timely verification of CODIS hits. 

 
3.5.5 Maintain national accreditation and NDIS participation. 

 
3.5.6 In accordance with the requirements for federal grant funding, the OSBI Forensic Biology 

Discipline will prioritize the analysis of, to the extent practicable and consistent with public 
safety concerns, samples from homicides and sexual assaults.  
 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual DBQM_Policy_Manual_Hx 
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

FBI National DNA Index System (NDIS) Operational Procedures Manual 
 

International Standard ISO/IEC 17025:2017 General Requirements for the Competence of Testing and 
Calibration Laboratories  
 

ANAB ISO/IEC 17025:2017 – Forensic Science Testing and Calibration Laboratories Accreditation 
Requirements (AR 3125) 
 

 

 
 



Quality Manual 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 11 of 170 

 

DBQM_4  ORGANIZATION & MANAGEMENT (↑ Table of Contents) 
 

4.1 The OSBI CODIS Unit shall have: 
 
4.1.1 A managerial staff with the authority and resources needed to discharge their duties and 

meet the requirements of the FBI Quality Assurance Standards for DNA Databasing 
Laboratories. 

 
4.1.1.1 In the event that the managerial staff does not have the authority or resources to 

ensure that the Standards are being met, the technical manager shall suspend DNA 
laboratory operations, utilizing OSBI CSD QP 13 (Nonconforming Work), until such 
time that the DNA testing at one laboratory or multiple laboratories re-establishes the 
managerial authority or resources necessary to meet or exceed the Standards. 

 
4.1.2 A technical manager who is accountable for the technical operations.  The OSBI Forensic 

Biology Discipline technical manager is responsible for all technical aspects of the entire 
OSBI forensic biology multi-laboratory system (discipline), which is comprised of the following 
laboratories/units, generally handling the case types indicated below, although subject to 
change, as needed, based on the needs of the OSBI: 

• At the Forensic Science Center (FSC): 
o Forensic Biology Unit (FBU): property crimes and major violent crimes other than 

sexual assault crimes 
o Specialized Forensic Biology Unit (SFBU): sexual assault crimes 
o Cold Case Unit (CCU): cold cases  
o Combined DNA Index System Unit (CODIS): offender/arrestee database 

samples 
• At the Northeast Regional Laboratory (NERL): 

• Forensic Biology Unit (FBU): property crimes and major violent crimes other than 
sexual assault crimes  

 
4.1.3 A CODIS administrator who is accountable for CODIS operations on-site at each individual 

laboratory facility utilizing CODIS in the OSBI forensic biology multi-laboratory system 
(discipline). 
 

4.1.4 At least two full-time employees who are qualified DNA analysts.  
 

4.1.5 The responsibility, authority, and interrelation of all personnel who manage, perform, or verify 
work affecting the validity of the DNA analysis specified and documented.  
  
4.1.5.1 OSBI Policy 103 (Authority and Responsibility) and OSBI CSD QP 1 (Responsibilities 

and Authority) specify the responsibility and authority of each position within the 
OSBI Forensic Biology Discipline’s chain-of-command.  In addition, section DBQM_5 
(Personnel) in the quality manual of this document reflects the responsibilities 
associated with each position within the Forensic Biology Discipline.   

 
4.1.5.2 The organization and management structure of the OSBI CSD is detailed in the OSBI 

CSD Quality Manual and reflects the interrelation of all appropriate personnel within 
the CSD.  The “OSBI Forensic Biology Discipline Organization & Management 
Structure” chart (DBQM_Org_Chart) is maintained as an attachment to this policy 
manual and reflects the interrelation of all appropriate personnel within the Forensic 
Biology Discipline.  

 
4.1.6 A documented contingency plan approved by laboratory management that is followed if the 

technical manager position is vacated or if the number of qualified analysts falls below two 
full-time employees who are qualified analysts. 
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4.1.6.1 The memorandum to the Forensic Biology Discipline titled “Contingency Plan for 

Technical Manager Vacancy or if Number of Qualified DNA Analysts Falls Below 
Two” reflects the plan to maintain uninterrupted technical leadership over the DNA 
testing operations within the OSBI Forensic Biology system.  Exclusion from the 
document shall not exclude qualified individuals from participating in a contingency 
plan during a technical manager position vacancy.   

 
4.1.6.2 The memorandum to the Forensic Biology Discipline titled “Contingency Plan for 

Technical Manager Vacancy or if Number of Qualified DNA Analysts Falls Below 
Two” reflects the plan in the event that a laboratory ceases to have two full-time 
qualified DNA analysts. 

 
4.2 The OSBI Forensic Biology Discipline uses the date of hire/appointment/promotion as the defined 

date to use for determining the applicable version of the QAS for requirements to assess education, 
experience and training of individuals. 

 
4.2.1 If an individual does not change his/her role with a promotion or appointment (e.g., Criminalist 

I to Criminalist II), then reevaluation of his/her education, experience and training is not 
required.  However, if an individual does change his/her role with a promotion or appointment 
(e.g., Technician to Criminalist, Criminalist to CODIS Administrator, Criminalist to Technical 
Manager, etc.), then evaluation of his/her education, experience and training for the new role 
is required. 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual DBQM_Org_Chart 
 
Reference(s): 
OSBI Memorandum to the Forensic Biology Discipline: “Contingency Plan for Technical Manager 
Vacancy or if Number of Qualified DNA Analysts Falls Below Two” 
 

OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

FBI National DNA Index System (NDIS) Operational Procedures Manual 
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DBQM_5  PERSONNEL (↑ Table of Contents) 
 

5.1 The OSBI CODIS Unit shall be staffed with personnel employed by the agency that meet the 
qualifications contained within this section, as well as within any documents referenced herein, and 
the qualifications listed in the QAS.  Laboratory personnel shall have the education, training and 
experience commensurate with the examination and testimony provided. 
 
5.1.1 The responsibilities, duties, and skills required for each of the criminalist (analyst) position 

classifications (Criminalist I, II, III, IV & V) are outlined in general written job descriptions, 
which are maintained by the Office of Management and Enterprise Services (OMES) Human 
Capital Management (HCM) Division of the State of Oklahoma and can be found at 
https://pf.payfactors.com/client/job-description-management/job-
descriptions?jwt=eyJhbGciOiJIUzUxMiIsInR5cCI6IkpXVCJ9.eyJ0eXBlIjoxLCJjb250ZXh0Ijp7I
kNvbXBhbnlJZCI6NzA5MywiSnd0VHlwZSI6MX19.oal6lIIIKWfp48YOCWhoWVkeD_9T1_jfIie
4r7PY3rDVpyAVsWdfgz7up1Z57rxv7R6vc9kHPZ6QS3Ypdorr4w 
 

Additional selective qualifications for analysts within the OSBI Forensic Biology Discipline are also 
maintained by the OMES HCM Division and referenced at the end of this policy.  Criminalist IV analysts in 
regional facilities may or may not also serve as DNA analysts.   

 
Job descriptions for laboratory analyst (technician) positions and laboratory support staff 
positions (e.g., administrative technician) are maintained with the OSBI Human Resources 
Department. 

 
5.1.1.1 Any analyst who is hired to perform DNA analysis that does not meet the 

qualifications listed in the general job description for a criminalist position, the 
selective qualifications for the OSBI Forensic Biology Discipline, or the QAS will be 
brought into compliance with these requirements prior to commencing any 
independent DNA analysis.   

 
5.1.1.2 For required higher education classes, a passing grade will be a “C” or higher.  QAS-

required classes previously completed with a grade lower than a “C” will have to be 
re-taken.  Failure to successfully complete required coursework with a grade of “C” or 
higher may result in progressive discipline up to and including termination. 

 
5.1.2 Records for relevant qualifications, training, skills, and experience of technical personnel shall 

be retained in accordance with OSBI CSD QP 16.1 (Control of Records).  The technical 
manager shall have access to documentation of qualifications, training, skills and experience 
that is pertinent for the analysis of DNA. 
 
5.1.2.1 Technical personnel include those individuals who are involved in testing and support 

of testing (e.g. making reagents, maintaining instruments, etc.) of forensic casework 
or database samples.  Individuals not involved in the stream of testing (e.g. evidence 
management, sample control, administrative, clerical) are not considered technical 
personnel. 

 
5.2 Technical Manager 

Any individual filling the position of the OSBI Forensic Biology Discipline Technical Manager must 
meet or exceed the minimum education, experience, training requirements, and qualifications as per 
the QAS (reference DBQM_4.2).  In addition, all requirements of the Criminalist IV classification 
maintained by the OMES HCM Division of the State of Oklahoma shall also be satisfied.  The 
technical manager shall be a full-time employee of the OSBI CSD and meet the following 
qualifications: 
 

https://pf.payfactors.com/client/job-description-management/job-descriptions?jwt=eyJhbGciOiJIUzUxMiIsInR5cCI6IkpXVCJ9.eyJ0eXBlIjoxLCJjb250ZXh0Ijp7IkNvbXBhbnlJZCI6NzA5MywiSnd0VHlwZSI6MX19.oal6lIIIKWfp48YOCWhoWVkeD_9T1_jfIie4r7PY3rDVpyAVsWdfgz7up1Z57rxv7R6vc9kHPZ6QS3Ypdorr4w
https://pf.payfactors.com/client/job-description-management/job-descriptions?jwt=eyJhbGciOiJIUzUxMiIsInR5cCI6IkpXVCJ9.eyJ0eXBlIjoxLCJjb250ZXh0Ijp7IkNvbXBhbnlJZCI6NzA5MywiSnd0VHlwZSI6MX19.oal6lIIIKWfp48YOCWhoWVkeD_9T1_jfIie4r7PY3rDVpyAVsWdfgz7up1Z57rxv7R6vc9kHPZ6QS3Ypdorr4w
https://pf.payfactors.com/client/job-description-management/job-descriptions?jwt=eyJhbGciOiJIUzUxMiIsInR5cCI6IkpXVCJ9.eyJ0eXBlIjoxLCJjb250ZXh0Ijp7IkNvbXBhbnlJZCI6NzA5MywiSnd0VHlwZSI6MX19.oal6lIIIKWfp48YOCWhoWVkeD_9T1_jfIie4r7PY3rDVpyAVsWdfgz7up1Z57rxv7R6vc9kHPZ6QS3Ypdorr4w
https://pf.payfactors.com/client/job-description-management/job-descriptions?jwt=eyJhbGciOiJIUzUxMiIsInR5cCI6IkpXVCJ9.eyJ0eXBlIjoxLCJjb250ZXh0Ijp7IkNvbXBhbnlJZCI6NzA5MywiSnd0VHlwZSI6MX19.oal6lIIIKWfp48YOCWhoWVkeD_9T1_jfIie4r7PY3rDVpyAVsWdfgz7up1Z57rxv7R6vc9kHPZ6QS3Ypdorr4w
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5.2.1 The minimum educational requirements of the QAS.  The technical manager shall have, at a 
minimum, a master’s degree in a biology-, chemistry-, or forensic science-related area and 
shall have successfully completed twelve cumulative semester hours or equivalent from a 
combination of undergraduate and graduate coursework covering the following subject areas: 
biochemistry, genetics, molecular biology, and statistics or population genetics. 
 
5.2.1.1 The twelve semester or equivalent credit hours shall include at least one graduate 

level course registering three or more semester or equivalent credit hours. 
 
5.2.1.2 The specific subject areas listed in 5.2.1 shall constitute an integral component of any 

coursework used to demonstrate compliance. 
 
5.2.1.3 Individuals who have completed coursework with titles other than those listed in 5.2.1 

shall demonstrate compliance through a combination of pertinent materials, such as 
a syllabus, letter from the instructor, or other document that supports the course 
content. 

 
5.2.1.4 If the degree requirements of 5.2.1 were waived by the American Society of Crime 

Laboratory Directors (ASCLD) in accordance with criteria approved by the FBI 
Director, such a documented waiver shall be permanent and portable. 

 
5.2.2 The minimum experience requirements of the QAS.  Any technical manager appointed on or 

after July 1, 2009, shall have a minimum of three years of human DNA (current or previous) 
experience as a qualified analyst on database or forensic samples. 

 
5.2.3 Any technical manager appointed on or after July 1, 2020 shall be a currently or previously 

qualified analyst in each technology utilized in the laboratory or have documented training in 
each technology utilized in the laboratory within one year of appointment. 

 
5.2.4 The technical manager shall have previously completed or will successfully complete the 

FBI’s DNA auditor training course within one year of appointment. 
 

5.2.5 The duties, authority, and responsibilities of the technical manager will be, at a minimum, 
those designated by the QAS.  Additional duties, authorities, and responsibilities can be 
required of the technical manager, as necessary, to meet the needs of the OSBI.  The 
technical manager shall have the following authority and minimum responsibilities: 

 
5.2.5.1 Oversee the technical operations of the OSBI Forensic Biology multi-laboratory 

system (discipline), which includes the CODIS and forensic biology units. 
 
5.2.5.2 Authority to initiate, suspend, and resume technical operations for a laboratory or an 

individual.  Note, while other laboratory personnel, such as the OSBI CSD director or 
quality manager may also have the authority to suspend technical operations for a 
laboratory or an individual, the authorization of the technical manager is required to 
initiate or resume the technical operations for a laboratory or an individual. 

 
5.2.5.3 Evaluate and approve all validations and new or modified methods used by the 

laboratory. 
 
5.2.5.4 Review the training records for newly qualified analysts, technicians and technical 

reviewers and approve their qualifications prior to independent database analysis.  
Review, verify, and approve the academic transcripts for newly qualified analysts and 
technical reviewers. 

 
5.2.5.5 Approve the technical specifications for outsourcing agreements. 
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5.2.5.6 Review internal and external DNA Audit documents and, if applicable, approve 

corrective action(s). 
 
5.2.5.7 Review, on an annual basis, the procedures of the laboratory. 
 
5.2.5.8 Review and approve the training, quality assurance, and proficiency testing programs 

in the laboratory. 
 
5.2.5.9 Review potential conflicts of interest when contract employees are employed by 

multiple NDIS participating and/or vendor laboratories. 
 

5.2.6 The technical manager shall be accessible to provide on-site, telephone, or electronic 
consultation as needed.  The OSBI Forensic Biology multi-laboratory system will have one 
technical manager over the system of separate laboratory facilities.  The technical manager 
shall conduct and document a site visit to all satellite laboratories performing DNA analysis in 
the OSBI Forensic Biology multi-laboratory system at least semi-annually. 

 
5.2.7 A newly appointed technical manager will be responsible for the documented review of the 

following within one year of appointment or preferably sooner, if possible: 
 

5.2.7.1 Validation studies and analytical procedures currently used by the laboratory; and  
 
5.2.7.2 Educational and training records of currently qualified analysts and technical 

reviewers. 
 

5.3 CODIS Administrator  
Any individual filling the position of the OSBI CODIS administrator must meet or exceed the minimum 
education, experience, training requirements, and qualifications as per the QAS (reference 
DBQM_4.2) and the NDIS Operational Procedures Manual.  The OSBI CODIS administrator shall 
also function as the state CODIS administrator for the entire CODIS network for the State of 
Oklahoma.  In addition, for the OSBI, the state CODIS administrator will serve as the casework 
CODIS administrator.  The OSBI CODIS administrator/state CODIS administrator/casework CODIS 
administrator, hereon referred to as simply “CODIS administrator,” shall be an employee of the OSBI 
CSD who may also serve as the CODIS supervisor, a CODIS analyst, or a casework analyst (fulfilling 
any separate requirements applicable to these positions) and must meet the following qualifications: 
 
5.3.1 The minimum educational requirements for an analyst as defined by the QAS (reference 5.4 

below).  A working knowledge of computers, computer networks, and computer database 
management is also recommended.  A CODIS administrator appointed prior to July 1, 2020 
shall be deemed to have satisfied the minimum education requirements; satisfaction of these 
minimum educational requirements shall be applicable to the specific laboratory by which the 
CODIS administrator is employed by prior July 1, 2020 and shall not be portable. 
 
5.3.1.1 Note, any alternate CODIS administrator designated after June 1, 2018 shall meet 

the educational qualifications of a CODIS administrator as specified by the QAS. 
 

5.3.2 The minimum experience requirements of the QAS.  The CODIS administrator shall be a 
current or previously qualified forensic or database analyst as defined by the QAS (reference 
5.4 below) with documented mixture interpretation training.   

 
5.3.2.1 Note, any alternate CODIS administrator designated after June 1, 2018 shall meet 

the experience qualifications of a CODIS administrator as specified by the QAS. 
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5.3.3 The minimum CODIS training requirements of the QAS.  The CODIS administrator (and 
alternate CODIS administrator) shall successfully complete the FBI-sponsored training in 
CODIS software within six months of assuming CODIS administrator duties if not previously 
completed.  The CODIS administrator (and alternate CODIS administrator) shall successfully 
complete the FBI’s DNA auditor training course within one year of assuming his/her 
administrator duties if not previously completed. 

 
5.3.3.1 The CODIS administrator (and alternate CODIS administrator) shall obtain and 

maintain the FBI security access required to become a CODIS user and successfully 
complete the annual training as described in the NDIS Operational Procedures 
Manual. 

 
5.3.4 The duties and responsibilities of the CODIS administrator will be, at a minimum, those 

designated by the QAS and the NDIS Operational Procedures Manual (sections 2.6.3 – 
2.6.5).  Additional duties and responsibilities can be required of the CODIS administrator, as 
necessary, to meet the needs of the OSBI.  The CODIS administrator shall have the following 
minimum responsibilities: 

 
5.3.4.1 Administer the laboratory’s CODIS network. 
 
5.3.4.2 Schedule and document the CODIS computer training of database and casework 

analysts. 
 
5.3.4.3 Ensure that the security of data stored in CODIS is in accordance with state and/or 

federal law and NDIS operational procedures. 
 
5.3.4.4 Ensure that the quality of data stored in CODIS is in accordance with state and/or 

federal law and NDIS operational procedures. 
 
5.3.4.5 Ensure that matches are dispositioned in accordance with NDIS operational 

procedures. 
 

5.3.5 The CODIS administrator, in consultation with the OSBI CSD director and quality manager, 
shall be authorized to terminate an analyst’s or laboratory’s participation in CODIS until the 
reliability and security of the computer data can be assured in the event an issue with the 
data is identified.  In addition, the CODIS administrator, acting in the capacity of the state 
CODIS administrator, shall have the authority over all CODIS sites under his/her jurisdiction 
to terminate, in consultation with the OSBI CSD director and quality manager, an analyst’s or 
a laboratory’s participation in CODIS until the reliability and security of the computer data can 
be assured in the event an issue with the data is identified.  The CODIS administrator shall 
be authorized to author and sign all correspondence and required reports for the FBI and 
NDIS Custodian, as necessary. 

 
5.3.6 In the event that the CODIS administrator position is unoccupied, no DNA profiles will be 

uploaded to NDIS.  However, if the alternate CODIS administrator1 is available to assume the 
CODIS administrator responsibilities, the laboratory may continue to upload DNA profiles to 
NDIS.   

 
5.3.6.1 In the extended absence of the CODIS administrator, the alternate CODIS 

administrator will be designated as acting CODIS administrator and perform CODIS-
related duties as needed. 

 
 

 
1 Designation described in the FBI National DNA Index System (NDIS) Operational Procedures Manual. 



Quality Manual 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 17 of 170 

 

5.4       Lead Analyst 
Lead Analyst: a Senior Criminalist designated to assist the Forensic Biology Discipline Technical 
Manager in one of the casework or CODIS areas specified below. Lead analysts are expected to 
spend approximately 25% of their time working on these assignments, and approximately 75% of 
their time performing casework and/or other assigned duties.  Senior Criminalists assigned as 
Lead Analysts are not required to meet the QAS requirements for a Technical Manager, as the 
Forensic Biology Technical Manager will retain ultimate responsibility for and authority over the 
technical operations of the Forensic Biology Units. The Lead Analyst positions may serve as 
succession planning positions for senior analysts who are interested in and are qualified (or plan 
to become qualified) to serve in the TM position in the future. Lead analysts must meet the 
minimum education and experience qualifications of an Analyst, as defined in section 5.5. 

 
5.4.1 Lead Analyst – Training: 

Oversees training of and/or serves as designated trainer for serology, DNA, and technician 
trainees. Assists TM in preparation of training and/or competency exercises for newly 
implemented/ validated analysis methods. Quarterly literature review: finds articles and sends 
out list to analysts, maintains review documentation. Identifies and sends out notification of 
relevant CE/training opportunities for analysts. Reviews analyst training documents to verify 
annual CE requirements are met and documented. Other training-related tasks as assigned 
by TM. If qualified, serve as Acting Technical Manager when designated by the TM. 

5.4.2 Lead Analyst – Casework: 

Provides technical consultation to analysts for casework questions or issues that do not 
require TM approval. Assists TM in preparation of casework policy and training manual 
deviations and revisions. Assists TM in organization of annual review of casefiles. Assists TM 
and other members of Bio Management with organization of casework outsourcing projects. 
Assists TM with validations and implementation of new methods for casework. Assists TM 
with identification and planning of future validation projects for casework. Assists TM in 
review of Proficiency Test results. Assists with Forensic Genetic Genealogy cases as 
needed. Other casework-related tasks as assigned by TM. If qualified, serve as Acting 
Technical Manager when designated by the TM. 

 
5.4.3 Lead Analyst – CODIS: 

Provides technical consultation to analysts for databasing questions or issues that do not 
require TM approval. Assists TM in preparation of databasing policy and training manual 
deviations and revisions. Assists TM in organization of annual review of databasing records. 
Assists TM and other members of Bio Management with organization of databasing 
outsourcing projects. Assists TM with validations and implementation of new methods for 
databasing. Assists TM with identification and planning of future validation projects for 
databasing. Assists TM in review of Proficiency Test results. Other databasing-related tasks 
as assigned by TM. If qualified, serve as Acting Technical Manager when designated by the 
TM. 

5.4.4 Lead Analyst – QA/QC: 

Assists TM and other members of Bio Management with internal audits and external 
assessments. Works with technicians to organize completion of weekly/monthly/annual QC 
and maintenance tasks. Reviews QC records to ensure documentation is correct and 
complete. Reviews equipment maintenance records to ensure documentation is correct and 
complete. Assists TM with troubleshooting issues with equipment, kits, and reagents. Other 
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QA/QC-related tasks as assigned by TM. If qualified, serve as Acting Technical Manager 
when designated by the TM. 

Note: per QAS 5.2.5, the ultimate authority and responsibility for the following remains solely on the Technical Manager: 

5.2.5.1 Oversee the technical operations of the laboratory.  
5.2.5.2 Authority to initiate, suspend, and resume technical operations for the laboratory or an individual.  
5.2.5.3 Evaluate and approve all validations and new or modified methods used by the laboratory.  
5.2.5.4 Review the training records for newly qualified analysts, technicians and technical reviewers and approve 
their qualifications prior to independent casework analysis. Review, verify, and approve the academic transcripts 
for newly qualified analysts and technical reviewers.  
5.2.5.5 Approve the technical specifications for outsourcing agreements.  
5.2.5.6 Review internal and external DNA Audit documents and, if applicable, approve corrective action(s).   
5.2.5.7 Review, on an annual basis, the procedures of the laboratory.  
5.2.5.8 Review and approve the training, quality assurance, and proficiency testing programs in the laboratory.  
5.2.5.9 Review potential conflicts of interest when contract employees are employed by multiple NDIS participating 
and/or vendor laboratories. 

5.5 Analyst 
Any individual filling the position of a CODIS Analyst (Analyst) must meet or exceed the minimum 
education and experience requirements as per the QAS (reference DBQM_4.2).  An analyst shall be 
an employee or contract employee of the OSBI CSD and meet the following qualifications: 
 
5.5.1 The minimum educational requirements of the QAS.  The analyst shall have a bachelor’s (or 

its equivalent) or an advanced degree in biology-, chemistry-, or forensic science-related area 
and shall have successfully completed coursework (graduate or undergraduate level) 
covering the following subject areas: biochemistry, genetics, and molecular biology.  Any 
analyst hired/appointed/promoted (as defined by DBQM_4.2) prior to July 1, 2020, shall have 
coursework and/or training in statistics and/or population genetics as it applies to forensic 
DNA analysis.  Any analyst hired/appointed/promoted on or after July 1, 2020, shall have 
successfully completed coursework covering statistics and/or population genetics. 
 
5.5.1.1 The specific subject areas listed in 5.4.1 shall be an integral component of any 

coursework used to demonstrate compliance. 
 

5.5.1.2 Analysts appointed or hired on or after July 1, 2009 shall have a minimum of nine 
cumulative semester hours or equivalent that cover the required subject areas of 
biochemistry, genetics, and molecular biology. 

 
5.5.1.3 Analysts who have completed coursework with titles other than those listed in 5.4.1 

shall demonstrate compliance through a combination of pertinent materials, such as 
a syllabus, letter from the instructor, or other document that supports the course 
content.  The technical manager shall approve compliance. 

 
5.5.2 The minimum experience requirements of the QAS.  The analyst shall have six months of 

documented human DNA laboratory experience with at least three months in a forensic or 
database DNA laboratory before release for independent database analysis.  If prior human 
DNA laboratory experience is accepted by the laboratory, the prior experience shall be 
documented and augmented by additional training, as needed.  The analyst shall 
successfully complete the required training.   

 
5.6 Technical Reviewers 

Any individual filling the position of a Technical Reviewer must meet or exceed the minimum 
education and experience requirements for an analyst as per the QAS (reference DBQM_4.2) and 
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listed in 5.4 above.  A technical reviewer shall be an employee or contract employee of the OSBI 
CSD and meet the following qualifications: 
 
5.6.1 A current or previously qualified analyst in the methodologies being reviewed. 

 
5.6.2 Successful completion of documented training. 

 
5.7 Technicians 

Any individual filling the position of a CODIS Laboratory Analyst (Technician) shall be an employee or 
contract employee of the OSBI CSD and meet the following qualifications: 
 
5.7.1 Possess a high school diploma with some laboratory experience preferred. 

 
5.7.2 Successful completion of documented training. 

 
5.8 Laboratory Support Personnel 

Any individual filling the position of Laboratory Support Personnel, such as an administrative 
technician, shall have documented training specific to their job function(s). 
 

5.9 The technical manager will verify and approve the education, to include a review of academic 
transcripts, of each analyst and technical reviewer prior to release for independent database analysis 
and/or technical review. 

 
Attachment(s): 
None 
 
Reference(s): 
OSBI Memorandum to the Forensic Biology Discipline: “Selective Qualifications for Forensic 
Biologist/CODIS Analyst Positions with the OSBI”   
 

Memorandum of Understanding Between the Federal Bureau of Investigation, Laboratory Division and 
the Oklahoma State Bureau of Investigation for Participation of the State of Oklahoma in the National 
DNA Index System (NDIS) 
 

OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

OSBI Forensic Biology Units’ Policy Manual 
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

FBI National DNA Index System (NDIS) Operational Procedures Manual 
 

International Standard ISO/IEC 17025:2017 General Requirements for the Competence of Testing and 
Calibration Laboratories  
 
ANAB ISO/IEC 17025:2017 – Forensic Science Testing and Calibration Laboratories Accreditation 
Requirements (AR 3125)  
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DBQM_6  TRAINING (↑ Table of Contents) 
 

6.1 Training Program 
The training program will comply with OSBI CSD QP 19 (Training) and meet the requirements of 
QAS.  The OSBI DNA CODIS Unit training program for qualifying analysts and technicians is 
documented in the “OSBI CODIS Unit Training Manual.”  The training manual is designed to allow an 
analyst or technician to successfully complete documented training and be authorized in specific 
methods, methodologies, or responsibilities independent of the whole manual, where necessary, prior 
to participating in independent database analysis.  Analysts may receive additional training from the 
FBI regarding CODIS software, if possible.  The OSBI CODIS Unit training program shall:  
 
6.1.1 Address all DNA analytical and interpretation procedures used in the laboratory.   

 
6.1.2 Include practical exercises encompassing the examination of a range of samples routinely 

encountered in database analysis.  Practical exercises are not limited to lab work but can 
also be in the form of data analysis and review.  Examples of a range of samples routinely 
encountered may include degraded, partial, low template, off-ladder alleles and microvariant 
samples. 

 
6.1.3 Teach and assess the technical skills and knowledge required to perform DNA analysis. 

 
6.1.3.1 The training program for analysts shall include the skills and knowledge required to 

conduct a technical review. 
 

6.1.4 Include an assessment of oral communication skills and/or a mock court exercise.  This 
applies to analysts and technicians. 
 

6.1.5 Include requirements for competency testing (see 6.3 below). 
 

6.2 Training Program Modifications 
The technical manager shall approve any modifications to an analyst’s, technical reviewer’s, 
technician’s, or laboratory support personnel’s required training based on the documented 
assessment of the individual’s previous training and experience with regards to the adequacy and 
applicability of it to the procedures of the OSBI CODIS Unit. 
 

6.3 Competency Testing (for Analysts/Technicians Completing the Training Program) 
This section applies to analysts or technicians completing the laboratory’s training program who will 
be authorized to perform independent database analysis/processing for the first time as an analyst or 
technician in the laboratory (e.g., a new hire or a technician promoted to analyst).   
 
All analyst/technician(s), regardless of previous experience, shall successfully complete competency 
testing covering the routine DNA methods and interpretation procedures that the analyst/technician 
will perform prior to participating in independent database analysis/processing.  The OSBI CODIS 
Unit considers exams/quizzes, mock samples, mock court exercises and technical question 
assessments “competency tests.”  Any practical component of competency testing should be relevant 
to the task(s) that the trainee will be authorized to perform on database samples.  A passing grade for 
all types of competency tests will be 80% unless deemed otherwise and documented by the technical 
manager. 

 
6.3.1 Competency testing for a new analyst shall include a practical component and written and/or 

oral components sufficient to demonstrate that the trainee has achieved the technical skills 
and knowledge necessary to perform and explain DNA databasing. 
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6.3.2 Competency testing for a new technician shall include a practical component sufficient to 
demonstrate that the trainee has achieved the technical skills and knowledge necessary to 
perform the DNA databasing methods. 

 
6.4 Qualification of Currently or Previously Qualified Analyst/Technician in New or Additional 

Method 
This section will be applicable when an analyst or technician who has completed the laboratory 
training program is undergoing training in an additional method for which they are not currently 
qualified or when an analyst or technician is trained in a newly validated and implemented method. 
 
For an analyst or technician, currently or previously qualified within the laboratory, to be qualified in a 
new or additional method, the laboratory shall teach and assess the technical skills and knowledge 
required to perform the additional method.  For an analyst who also performs technical review, 
elements of both roles need to be addressed in the training.   
 
6.4.1 Before the use of a new or additional method on database samples, the analyst and/or 

technician shall successfully complete competency testing to the extent of his/her 
participation in database analyses.  The competency testing shall include a practical 
component. 

 
6.5 Qualification of Currently or Previously Qualified Analyst to Interpret Data & Generate Reports 

for New or Additional Technology, Typing Test Kit, Platform, or Interpretation Software 
This section will be applicable when a qualified analyst is trained in the interpretation of data using an 
additional technology, typing test kit, platform, or interpretation software for which they are not 
currently qualified or when the laboratory analysts are trained in a newly validated and implemented 
technology, typing test kit, platform, or interpretation software. 
 
For an analyst, currently or previously qualified within the laboratory, to be qualified to interpret data 
for a new or additional technology, typing test kit, platform, or interpretation software, the laboratory 
shall teach and assess the technical skills and knowledge required to interpret data using the 
additional technology, typing test kit, platform, or interpretation software.  For an analyst who also 
performs technical review, elements of both roles need to be addressed in the training. 
 
The training for interpretation software pertains to the implementation of new or additional software.  
Updated or modified interpretation software with fundamental changes that requires analysts to learn 
new skills and knowledge to interpret data would also require training as applicable under this 
section. 
 
In instances where the technology, typing test kit, platform, or interpretation software also involve 
training in a new method(s), both section 6.4 (above) and 6.5 apply.  In these instances, the 
competency testing may be combined. 
 
6.5.1 Before the use of a new or additional technology, test typing kit, platform or interpretation 

software on database samples, the analyst shall successfully complete competency testing 
using the additional technology, typing test kit, platform or interpretation software to the 
extent of his/her participation in database analyses.  The competency testing shall include a 
practical component. 

 
6.6 Technical Reviewer Not Currently Qualified as an Analyst 

This section applies to individuals who will be trained and authorized to conduct technical reviews but 
are not or will not be authorized as an analyst in the method, technology, typing test kit, platform, or 
interpretation software.   
 
A technical reviewer, who is not currently qualified as an analyst in the laboratory, shall receive 
training on processing records, data analysis and interpretation for any method, technology, typing 
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test kit, platform, or interpretation software on which they will conduct reviews of data and/or records 
and for which they were not previously qualified as an analyst in the laboratory. 
 
6.6.1 The technical reviewer shall successfully complete competency testing before completing a 

technical review of data and/or documentation using the additional method, technology, 
typing test kit, platform or interpretation software used in database analyses. 

 
6.6.1.1 For a technical reviewer who is a contract employee conducting reviews for an NDIS 

participating laboratory, the competency testing shall be administered by the NDIS 
participating laboratory. 

 
6.7 The technical manager shall review the training records for the analyst, technician, and/or technical 

reviewer and approve his/her qualifications prior to independent database responsibilities. 
 

6.8 Authorization 
The analyst, technician, and/or technical reviewer shall be authorized to independently perform 
assigned job responsibilities and the date(s) shall be documented.   

 
6.8.1 The technical manager will issue a memorandum formally recognizing an individual’s 

successful completion of training and releasing them to perform specific responsibilities.  This 
memorandum will include the scope of the release, clearly stating the approval to conduct 
independent database analysis using the applicable methods, technologies, typing test kits, 
and platforms and/or to perform technical reviews.   
 

6.8.2 The technical manager will issue an “Authorization to Work” (ATW) memorandum, when 
necessary, to include testing, instrumentation/equipment, reporting/authorization of results, 
technical review, testimony (opinions and interpretations), etc. as required for accreditation.   

 
6.8.3 The technical manager may also authorize individuals to perform specific laboratory activities 

as listed in QP 19 (Training), including, but not limited to, assisting with development, 
modification, verification, and internal validation of methods.  This authorization does not 
necessarily have to be included in an ATW but rather can be provided via email or a 
memorandum. 

 
6.9 Laboratory Support Personnel 

Laboratory support personnel shall have documented training specific to their job function(s).  
Training should include, at a minimum, those task(s) that are necessary for performance of or may 
impact the results of an analytical procedure (e.g., making reagents or preparing an instrument for 
operation). 

 
6.10 Retraining 

Retraining of an analyst, technician, or technical reviewer may be necessary as a result of an 
extended absence from databasing duties, as part of corrective action, or when determined 
necessary by the technical manager.  The laboratory shall have and follow a policy for addressing 
retraining of personnel when necessary.  The technical manager shall be responsible for evaluating 
the need for and addressing the extent of retraining.  The retraining plan shall be documented and 
approved by the technical manager. 

 
6.10.1 The individual shall successfully complete competency testing prior to his/her return to 

participation in database analyses.  This also applies to individuals who have been on 
extended leave for a period of time that takes them out of the proficiency test cycle.  This 
competency testing shall include a practical component. 
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6.11 Maintaining Records 
Records on the training of the laboratory personnel, including successful completion of competency 
testing, shall be maintained in each individual’s training notebook and/or on the appropriate network 
server. 
 
6.11.1 The training and authorization records for each analyst, technician, and technical reviewer 

must be available for review. 
 
6.11.2 The documented training completed by each laboratory support personnel must be available 

for review. 
 

Attachment(s): 
None  
 
Reference(s): 
OSBI CODIS Unit Training Manual 
 

OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

FBI National DNA Index System (NDIS) Operational Procedures Manual 
 

SWGDAM Training Guidelines 
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DBQM_7  FACILITIES & SAMPLE CONTROL (↑ Table of Contents) 
 

7.1 The OSBI CODIS Unit shall have a facility designed to ensure the integrity of the analyses and the 
samples.   
 
7.1.1 The laboratory shall have secure, controlled access areas for sample storage.  

 
7.1.2 Except as provided in 7.1.3.1, techniques performed prior to PCR amplification such as 

sample accessioning, DNA extractions, if applicable, and PCR setup shall be conducted at 
separate times or in separate physical spaces from each other. 
 

7.1.3 Except as provided in 7.1.3.1, amplified DNA product, including real time PCR, shall be 
generated, processed, and maintained in a room(s) separate from the sample accessioning, 
DNA extractions, if applicable, and PCR setup areas.  The door(s) between rooms containing 
amplified DNA and other areas shall remain closed except for passage. 
 
7.1.3.1 If applicable, a Rapid DNA instrument//System used for processing database, known 

or casework reference samples shall be maintained in rooms outside of sample 
accessioning areas or those containing amplified DNA. 

 
7.2 The OSBI CODIS Unit will follow the procedures in OSBI CSD QP 20 (Lab Security) for laboratory 

security. 
 
7.2.1 Access to the laboratory shall be controlled and limited in a manner to prevent access to the 

operational areas by unauthorized personnel.  All exterior entrance/exit points require 
security controls that limit entry and access into the operational areas.  The distribution of all 
keys, combinations, etc., shall be documented and limited to the personnel designated by 
laboratory management. 
 

7.3 To ensure the integrity of database samples the OSBI CODIS Unit will follow a documented sample 
inventory control program. 
 
7.3.1 All database samples shall be marked with a unique identifier (number) on at least the 

container.  This will be performed upon receipt of the samples when logging them into the 
OSBI Laboratory Information Management System (LIMS) “BEAST” CoDNA program (i.e., 
sample accessioning).  The number assigned to a sample by the LIMS will follow the format 
of: sample type, last two digits of the year sample is received, and the sequential sample 
number for the year.  Sample types include “C” (convicted offender), “A” (arrestee), and “P” 
(proficiency).  For example, a CODIS sample assigned the number “C15-001000” represents 
convicted offender sample number 1000 received in the year 2015.  At the end of each 
sample accessioning session, the CODIS analyst, technician, or laboratory support personnel 
entering the samples must check each sample to ensure they are in numerical order with no 
duplicates or missing numbers. 
 If the OSBI CODIS Unit were to process known or casework reference sample(s) as 
evidence, they shall be marked with case number and item number (unique identifier) and 
clearly distinguishable from all other evidence at all times throughout processing in 
accordance with the OSBI CSD Quality Procedures.   
 

Evidence is defined in the OSBI CSD Quality Manual.  According to Oklahoma Statutes 
(Title 74 §150.27a), offender samples are considered reference materials obtained for the 
purpose of DNA databasing only; they are not evidence and do not have a chain of custody 
associated with them.  Therefore, offender samples shall not be analyzed as a substitute for 
a legally obtained known reference sample. Work product is defined in DBQM_2 (Definitions) 
and 7.3.3 below. 
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To distinguish each sample throughout processing, the OSBI CODIS Unit shall use the 
appropriate worksheets included in the Offender Analysis Excel workbook, including the plate 
map worksheet (i.e. Offender Sample Analysis 3500 Setup Worksheet). 
 

7.3.2 The OSBI CODIS Unit shall maintain documentation of sample identity, collection, receipt, 
storage, and disposition in the BEAST CoDNA program.  
 
7.3.2.1 If the OSBI CODIS Unit were to process known or casework reference sample(s) as 

evidence, chain of custody for all evidence will be kept in accordance with OSBI CSD 
QP 5 (Evidence Intake), QP 6.1 (Evidence Handling), QP 6.2 (Evidence Handling for 
Non-Casework Purposes), QP 6.3 (Evidence Storage & Maintenance), QP 6.4 
(Evidence Refrigerator & Freezer Maintenance), and QP 7 (Evidence Transactions) 

 
7.3.3 The CODIS Unit shall follow the procedures outlined in this policy manual for handling and 

preserving the integrity of samples and work product designed to minimize loss, 
contamination, and/or deleterious change.  Work product will also be handled according to 
the appropriate sections below: 
 
DNA Work Product Utilized in Testing 
Punches or portions of biological samples are considered work products utilizing in testing, 
and following the completion and documentation of the test results, these work products shall 
be discarded. 
 
DNA Work Product Generated as a Function of the Analysis Process 
Amplified DNA products (PCR plates and Genetic Analyzer plates containing amplified DNA) 
are considered work products generated as a function of the analysis process.  Following the 
completion and documentation of the test results and technical review, these work products 
shall be discarded. 
 
7.3.3.1 Samples and work product in progress will be secured.  

 
7.3.3.2 Samples will be stored in secure areas with environmental control consistent with the 

form or nature of the sample(s).   
 

7.4 Because database samples are not considered evidence and therefore have no associated chain of 
custody, the OSBI CODIS Unit may consume database samples, as necessary, for testing purposes 
based on analyst discretion.  If a sample is consumed, a request may be made to have the sample 
recollected.   
 
7.4.1 Where possible, the CODIS Unit will permanently retain all database samples for retesting for 

quality assurance (e.g., validations, quality control, future testing due to technological 
advancements) and sample confirmation purposes (e.g., hit verifications) unless meeting the 
requirements for expungement as outlined in this policy manual.  Duplicate samples may be 
retained at the discretion of the CODIS administrator.  Failed samples for which a suitable 
replacement has been received may be discarded at the discretion of the CODIS 
administrator or designee. 

 

Attachment(s): 
OSBI CODIS Unit Policy Manual CODIS_Offender_Analysis_Workbook 
 

OSBI CODIS Unit Policy Manual CODIS_Summary_Table 
 

OSBI CODIS Unit Policy Manual CODIS_Reanalysis 
 

OSBI CODIS Unit Policy Manual CODIS_3500_Setup 
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Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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DBQM_8  VALIDATION2 (↑ Table of Contents) 
 

8.1 The OSBI Forensic Biology Discipline shall only use validated methods for DNA analyses. 
   
8.1.1 All validations will be performed in accordance with the requirements of QAS and OSBI CSD 

QP 21.2 (Evaluation of Methods, Instruments, Equipment, and Software).  The type of 
validation – developmental or internal – will be defined in the validation plan. 
 
8.1.1.1 A developmental validation will follow 8.2. 

 
8.1.1.2 An internal validation will follow 8.3.   

 
8.1.1.2.1 Prior to beginning an internal validation, and if relying upon an externally 

performed developmental validation, the citations and publications 
addressing the elements of 8.2.1 must be available and accessible to 
support the underlying scientific basis. 
 

8.1.1.2.2 The general order of events when conducting an internal validation in the 
OSBI forensic biology discipline, as per QAS and OSBI CSD QP 21.2 
(Evaluation of Methods, Instruments, Equipment, and Software), is as 
follows:  

1. Submit evaluation plan per OSBI CSD QP 21.2. 
2. Perform system and site-specific validation studies. 
3. Submit documentation and summary for approval. 
4. Complete individual analyst/technician competencies per 

DBQM_6 (Training). 
5. Release validated procedure for database use. 
 

8.1.1.2.3 Individuals assisting with internal validations will be authorized by the 
technical manager (reference 6.10.3). 

 
8.2 Developmental Validation 

Developmental validation shall precede the implementation of any new methods used for forensic 
DNA analysis.  The developmental validation documentation may be obtained from an external 
agency (either commercial vendor or another laboratory) and established through citation and 
publications as referenced in 8.1.1.2.1. 
 
8.2.1 Developmental validation studies shall include, where applicable, characterization of the 

genetic marker, species specificity, sensitivity studies, stability studies, database-type 
samples, population studies, mixture studies, precision and accuracy studies, and PCR-
based studies.  PCR-based studies include reaction conditions, assessment of differential 
and preferential amplification, effects of multiplexing, assessment of appropriate controls, and 
product detection studies.  All validation studies shall be documented. 

 
8.2.2 Peer-reviewed publication of the underlying scientific principle(s) of a method shall be 

required. 
 

8.3 Internal Validation 
Except as provided in 8.3.1.1, internal validation of all manual and robotic methods shall be 
conducted by each laboratory with the appropriate sample number and type to demonstrate the 
reliability and potential limitations of the method. 
 

 
2 Reference DBQM_10 (Equipment) for when performance checks are required, such as for additional 
critical instruments or equipment of the same model already validated for use in the laboratory. 
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8.3.1 Internal validation studies shall include as applicable: known database-type samples, 
precision and accuracy studies, sensitivity and stochastic studies, and contamination 
assessment studies (reference 8.4 below as well).  Studies determined to be not applicable 
shall be addressed in the internal validation summaries (refer to 8.3.4).  If conducted within 
the same laboratory, developmental validation studies may satisfy some of the elements of 
the internal validation. 
 
8.3.1.1 Internal validation data may be shared by all locations in the OSBI forensic biology 

discipline multi-laboratory system.  The summary of the shared validation data, 
including summaries, shall be available at each site and maintained electronically on 
a secure network server accessible by all laboratories.  Each laboratory in the system 
shall complete, document and maintain their own applicable site-specific precision, 
sensitivity, and contamination assessment studies.  The laboratory responsible for 
the system internal validation shall incorporate their site-specific studies, as 
applicable, into the system study. 

  
8.3.2 Internal validation shall define quality assurance parameters and interpretation guidelines and 

incorporate such into applicable analytical procedure(s). 
 
8.3.2.1 Mixture interpretation validation studies shall include samples with a range of the 

number of contributors, template amounts, and mixture ratios expected to be 
interpreted in casework. 
 

8.3.3 Internal validation studies shall be conducted prior to implementing a change in typing test kit 
or platform instrument model (e.g. to a new capillary electrophoresis instrument model not 
already used in the laboratory). 
 

8.3.4 Internal validation studies shall be documented and summarized.  Internal validation shall be 
reviewed and approved by the technical manager prior to implementing a procedure for 
database applications. 

 
8.4 NIST-Traceable Testing 

Newly validated DNA methods (from amplification through characterization), typing test kit, or 
platform instrument model shall be checked against an appropriate and available certified reference 
material (or sample made traceable to the certified reference material) prior to the implementation of 
the method for database analysis. 
 

8.5 Modified Procedure Evaluations3 
The performance of a modified procedure (alteration to validated steps, reagents, or critical 
instruments that would require a protocol change) shall be evaluated by comparison to the original 
procedure using similar DNA samples and the evaluation documented.  The evaluation shall be 
reviewed and approved by the technical manager prior to the implementation of the modified 
procedure into database applications.  Note, modifications that impact efficacy or reliability of the 
analysis may require internal validation studies as well to demonstrate the continued reliability and 
potential limitations of the method.  Modifications to procedures will be handled in accordance with 
OSBI CSD QP 21.1 (Research) and/or OSBI CSD QP 21.2 (Evaluation of Methods, Instruments, 
Equipment, and Software).  Approval shall occur through the issuance of a deviation in accordance 
with OSBI CSD QP 3 (Deviations) or a new protocol revision in accordance with OSBI CSD QP 2 
(Document Control).   
 

8.6 If applicable, an Expert System used to generate NDIS eligible DNA profiles shall be validated in 
accordance with DBQM_8 (Validation) and applicable NDIS operational procedures. 
 

 
3 Modifications that do not affect the analytical process only require a performance check. 
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8.6.1 An Expert System shall be subject to recertification in accordance with NDIS operational 
procedures. 

 
8.7 If applicable, a Rapid DNA instrument used for modified Rapid DNA analysis on database samples 

shall be validated in accordance with QAS. 
 

8.8 If applicable, an NDIS approved Rapid DNA System shall require a performance check prior to use 
on database samples. 
 

8.9 Software Testing 
New software or new modules of existing software and modifications to software will first be 
evaluated to assess the suitability of the software for its intended use in the laboratory and to 
determine the necessity of validation studies or software testing.  For the purposes of this policy, 
software includes software tool(s) developed by the laboratory.4  This evaluation shall include the 
determination of which studies will and will not be conducted and shall be documented. 
 
8.9.1 Software Developmental Validation 

New software or new modules of existing software that are used as a component of 
instrumentation, for the analysis and/or interpretation of DNA data, or for statistical 
calculations, shall be subject to developmental validation prior to implementation in DNA 
database analysis. 
 
8.9.1.1 With the exception of legally protected information, the underlying scientific 

principle(s) utilized by software with an impact on the analytical process, 
interpretation, or statistical calculations shall be publicly available for review or 
published in a peer-reviewed scientific journal. 
 

8.9.1.2 Developmental software validation studies for new software or new modules of 
existing software used as a component of instrumentation shall include a minimum, 
functional testing and reliability testing. 
 

8.9.1.3 Developmental software validation studies for new software or new modules of 
existing software for the analysis and/or interpretation of DNA data shall include at a 
minimum, functional testing, reliability testing, and as applicable, accuracy, precision, 
sensitivity, and specificity studies. 
 

8.9.1.4 Developmental software validation studies for new software or new modules of 
existing software for statistical calculations shall include at a minimum, functional 
testing, reliability testing, and as applicable, accuracy, and precision studies. 

 
8.9.2 Software Internal Validation 

New software or new modules of existing software that are used as a component of 
instrumentation, for the analysis and/or interpretation of DNA data, or for statistical 
calculations shall be subject to internal validation specific to the laboratory’s intended use 
prior to implementation in DNA database analysis. 
 
8.9.2.1 Internal software validation studies for new software or new modules of existing 

software used as a component of instrumentation shall include functional testing and 
reliability testing. 
 

 
4 For commercial off-the-shelf (COTS) software products (e.g. word processing, electronic spreadsheets, 
database management) that the laboratory uses to create software tools (e.g. macros, workbooks, 
databases), the COTS software does not require a developmental validation but the laboratory developed 
tool must be validated as appropriate for its intended use in the laboratory. 
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8.9.2.2 Internal software validation studies for new software or new modules of existing 
software for the analysis and/or interpretation of DNA data shall include functional 
testing, reliability testing, and, as applicable, precision and accuracy studies, 
sensitivity, and specificity studies. 
 

8.9.2.3 Internal software validation studies for new software or new modules of existing 
software for statistical calculations shall include functional testing, reliability testing, 
and, as applicable, precision and accuracy studies. 

 
8.9.2.4 Software that does not impact the analytical process, interpretation, or statistical 

calculations (e.g., LIMS or other inventory/sample tracking software) shall require at a 
minimum, a functional test. 
 

8.9.3 Software Modifications 
Modifications to software as described in 8.9.1 and 8.9.2 shall be evaluated to determine if 
the modifications result in major or minor revisions to the software.  Release notes from 
software developers can be used to assist in determining if a modification results in a major 
or minor revision.  Examples of major revisions include, but are not limited to, changes to any 
algorithm, any statistical and/or calculation equation, sequence alignment strategy, data 
reports, and/or export of results.  Examples of minor revisions include, but are not limited to, 
cosmetic modifications, improved printing or viewing features, and/or fixing invalid error 
messages. 
 
8.9.3.1 A major revision to software used as a component of instrumentation shall require 

validation prior to implementation.  Software validation studies shall include functional 
testing, reliability testing, and regression testing. 
 

8.9.3.2 A major revision to software used for the analysis and/or interpretation of DNA data 
shall require validation prior to implementation.  Software validation studies shall 
include functional resting, reliability testing, regression testing, and, as applicable, 
precision and accuracy studies, sensitivity, and specificity studies. 
 

8.9.3.3 A major revision to software used for statistical calculations shall require validation 
prior to implementation.  Software validation studies shall include functional testing, 
reliability testing, regression testing, and, as applicable, precision and accuracy 
studies. 
 

8.9.3.4 A minor revision to software that does not impact the analytical process, 
interpretation, or statistical calculations shall require at a minimum, a functional test. 

 
8.9.4 Software validation studies and software testing may be shared by all locations in the OSBI 

forensic biology discipline multi-laboratory system.  The summary of the shared validation 
data shall be available at each site and maintained electronically on a secure network server 
accessible by all laboratories.  Each laboratory in the system shall complete, document and 
maintain their own applicable site-specific reliability testing.  The laboratory responsible for 
the system software validation studies and software testing shall incorporate their site-
specific reliability testing into the system study. 
 

8.9.5 Software validation and testing shall be documented.  Software validation and testing shall be 
reviewed and approved by the technical manager prior to implementation. 
 

8.10 Developmental validation studies, internal validation studies, modified procedure evaluations, and 
software testing, including the approval of the technical manager, shall be retained and available for 
review. 
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Attachment(s): 
None 
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

SWGDAM Validation Guidelines for DNA Analysis Methods 
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DBQM_9  ANALYTICAL PROCEDURES (↑ Table of Contents) 
 

9.1 The OSBI CODIS Unit shall follow analytical procedures supported by the internal validations and 
approved by the technical manager, in addition to any other corresponding documents referenced 
within this policy manual, as applicable.   
 
9.1.1 The laboratory will follow the standard operating procedures outlined in this policy manual for 

each analytical method used, including the appropriate analytical controls required for DNA 
analysis and data interpretation.  All procedures shall be current, readily available, adhere to 
OSBI CSD QP 2 (Document Control), and contain the following, as applicable: 

• Scope 
• Reagents & Supplies 
• Equipment 
• Sample/Reagent Preparation 
• Extraction Method 
• Controls 
• Individual Steps of the Procedure 
• Interpretation of Results (reference CODIS_7) 
• Notes 

 
9.2 Reagents 

The OSBI CODIS Unit shall use reagents that are suitable for the methods employed. 
 
9.2.1 The laboratory shall follow OSBI CSD QP 8.1 (Ordering, Receiving, and Verifying Reagents 

and Supplies) and the appropriate procedures within this policy manual for documenting 
commercial reagents and for the formulation of in-house reagents, as applicable. 
 
9.2.1.1 The following will be documented on the appropriate quality control reagent (QCR) 

OSBI Chemical Receipt/Function Verification Worksheet for critical commercial 
reagents: 

• Receipt Information 
• Storage 
• Function Verification 
• Unsatisfactory Reagent Performance 
• Expiration – The date or guidance as provided by the manufacturer or as 

determined by the laboratory.  If the expiration date is determined to be 
longer by the OSBI CODIS Unit, the justification documentation shall be 
maintained with the quality records for the reagent. 
 

9.2.1.2 The following will be documented on the appropriate QCR OSBI Chemical 
Formulation/Function Verification Worksheet for in-house reagents: 

• Chemical Formulation & Preparation – The amounts of chemicals necessary 
to prepare each reagent are provided for a standard formulation; however, 
the final amount of the chemicals used may be changed as long as the 
proportions of each remain unaltered. 

• Storage 
• Function Verification 
• Unsatisfactory Reagent Performance 
• Expiration – If any ingredient of the reagent has an expiration date earlier 

than that of the prepared reagent, the expiration date shall be determined by 
such ingredient with the earliest expiration 
 

9.2.1.3 The technical manager and/or lead analyst will be notified if changes have been 
made to the product insert for any reagent. 
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9.2.1.4 Items that are too small to legibly record all required information are exempt from the 

labeling and date opened requirements as long as the storage container is labeled 
with all of the appropriate information.  (This generally only applies to tubes from 
kits.) 

 
9.2.1.5 Reagents shall be considered expired at 11:59 pm on the expiration date.  Reagents 

with a manufacturer’s expiration date of month/year shall expire at 11:59 pm on the 
last day of the indicated month. 

 
9.2.1.6 All supporting documentation for function verification tests should include the reagent 

name or set of reagents (if tested together), date, initials and page number. 
 

9.2.2 Commercial reagents shall be labeled with the identity of the reagent and the expiration date 
as provided by the manufacturer or as otherwise determined by the laboratory, if applicable, 
in addition to the requirements of OSBI CSD QP 8.1 (Ordering, Receiving, and Verifying 
Reagents and Supplies).   

 
9.2.3 In-house reagents shall be labeled with the identity of the reagent, the date of preparation (lot 

number) and expiration, if applicable, and the identity of the individual preparing the reagent.   
 

9.3 Critical Reagents  
The OSBI CODIS Unit identifies the following reagents used in DNA database analysis as critical 
reagents and shall evaluate them prior to use in database sample processing:  
 
9.3.1 Test kits or systems for DNA quantification or amplification (including master mix, primer sets, 

and allelic ladders, where applicable):  
• GlobalFilerTM Express System for direct PCR amplification 

 
9.3.2 Thermostable DNA polymerase, primer sets and allelic ladders used for genetic analysis that 

are not tested as test kit components under 9.3.1, if applicable.   
 

9.3.3 Rapid DNA cartridges, if applicable. 
 

9.3.4 Other laboratory defined critical reagents:  
• Prep N GoTM Buffer 

Note:  If a critical reagent is evaluated according to the FBU Policy Manual by authorized individuals, 
it is not necessary to re-evaluate according to the CODIS policy.  The results of the initial evaluation 
will be accepted.  If this occurs, the QC documentation will be copied into the CODIS QC documents.   

9.4 Monitoring Analytical Procedures Using Controls & Standards 
Except for Rapid DNA instruments/Systems used to analyze database, known or casework reference 
samples pursuant to 9.7 and/or 9.8 (if applicable), the OSBI CODIS Unit shall, at a minimum, monitor 
the analytical procedures using the following analytical controls and standards.  Additionally, criteria 
for monitoring analytical procedures, including acceptable results for standards and controls, will be 
specified in the applicable analytical procedures in this policy manual.   
 
9.4.1 Reagent blank controls associated with each extraction set being analyzed shall be: 

 
9.4.1.1 Extracted concurrently and treated with the most sensitive conditions as the samples; 

 
9.4.1.2 Amplified utilizing the same typing test kit, instrument model, and sensitivity 

conditions as required by the sample(s) containing the least amount of DNA; and 
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9.4.1.3 Typed utilizing the same instrument model, injection conditions and most sensitive 
volume conditions of the extraction set. 
 

9.4.2 If applicable, where quantification is used, quantification standards shall be used.  If a virtual 
or external standard curve is utilized, a calibrator must be ran concurrently with the samples. 
 

9.4.3 Positive and negative (reagent blank) amplification controls associated with samples being 
typed shall be amplified concurrently using the same typing test kit on the same instrument 
as the samples.  A reagent blank may be used concurrently as a negative amplification 
control for direct amplification. 
 
9.4.3.1 Except as provided in 9.4.4.1, all samples typed shall also have the corresponding 

amplification controls typed. 
 

9.4.4 If applicable, laboratories performing sequencing shall use positive and negative sequencing 
controls concurrently sequenced using the same typing test kit on the same instrument as the 
samples. 
 
9.4.4.1 If the positive amplification control is not used as the positive sequencing control, the 

laboratory shall have and follow procedures for the evaluation of the positive 
amplification control. 
 

9.4.5 Allelic ladders and internal size standards for PCR-based systems, as applicable. 
 

9.5 The OSBI CODIS Unit shall have and follow written guidelines for the interpretation of data that are 
based on and supported by internal validation studies.  An NDIS approved and internally validated 
Expert System may be used to complete the data interpretation process, if applicable.  As specified in 
the applicable procedures in this policy manual including, but not limited to, CODIS_6 (DNA 
Interpretation Guidelines for Database Samples), the CODIS Unit shall: 
 
9.5.1 Have criteria to evaluate internal size standards, allelic ladders and analytical controls. 

 
9.5.2 Have criteria for the interpretation of non-allelic peaks/signal. 

 
9.5.3 Have criteria for the interpretation of allelic peaks/signal. 

 
9.5.4 Define the thresholds used for interpretation.  As appropriate to the interpretation model 

utilized (i.e., binary), the laboratory shall establish the following thresholds: 
 
9.5.4.1 Analytical Threshold 

 
9.5.4.2 Stochastic Threshold 

 
9.5.5 Define criteria for uninterpretable data. 

 
9.6 If applicable, for modified Rapid DNA analysis, a laboratory shall: 

 
9.6.1 Have and follow written guidelines for the manual interpretation of data. 

 
9.6.1.1 The laboratory shall verify that the internal size standard and allelic ladder results 

meet the laboratory’s interpretation guidelines. 
 

9.6.2 Have and follow procedures to address the use of positive sample controls and negative 
sample controls. 
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9.7 If applicable, for Rapid DNA analysis, a laboratory shall have and follow procedures to address the 
use of positive sample controls and negative sample controls. 
 
9.7.1 The Rapid DNA cartridge shall include an internal size standard with each sample. 

 
9.8 The OSBI CODIS Unit shall follow all applicable procedures in this policy manual for the detection 

and control of contamination including, but not limited to, CODIS_6 (DNA Interpretation Guidelines for 
Database Samples).   

 
9.8.1 The CODIS Unit shall follow QC_1 (Cleaning, Decontamination & Sterilization) for cleaning 

and decontaminating facilities and equipment. 
 

Attachment(s): OSBI CODIS Unit Policy Manual QCR_GFE 
OSBI CODIS Unit Policy Manual QCR_PrepNGo 
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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DBQM_10  EQUIPMENT (↑ Table of Contents) 
 

10.1 The OSBI CODIS Unit shall use equipment suitable for methods employed. 
 
10.1.1 The laboratory shall follow OSBI CSD QP 24 (Calibration and Handling of Equipment) and 

the applicable procedures outlined in this policy manual. 
 

10.1.2 Laboratory equipment and instruments shall be used as recommended by the manufacturer 
or as specified in the applicable analytical protocols. 
 

10.1.3 If laboratory equipment or instruments do not function as expected, OSBI CSD QP 24 
(Calibration and Handling of Equipment) shall be followed, and the technical manager, lead 
analyst, unit supervisor or designee will arrange for service or replacement. 

 
10.1.3.1 In the event that a laboratory does not have suitable equipment for the methods 

in use, the technical manager or designee (e.g. OSBI CSD director, quality 
manager, etc.) will suspend technical operations, in accordance with 5.2.5.2 and 
utilizing OSBI CSD QP 13 (Nonconforming Work), if applicable, until the laboratory 
re-establishes the suitability of the equipment.    

 
10.2 Critical Equipment/Instruments 

The OSBI CODIS Unit shall identify critical equipment or instruments and follow a program of quality 
control procedures, as outlined in this policy manual, to ensure all critical equipment and instruments 
are maintained.  

 
10.2.1 At minimum, the OSBI CODIS Unit identifies the following as critical: 

 
10.2.1.1 Handheld mechanical pipettes 

 
10.2.1.2 A thermometer traceable to national or international standard(s) (includes any 

thermometer used for conducting performance checks) 
 

10.2.1.3 Incubators/heat blocks used in analytical procedures 
 

10.2.1.4 Robotic systems 
 

10.2.1.5 Thermal cyclers, including quantitative PCR 
 

10.2.1.6 Thermal cycler temperature verification systems (TVS) 
 

10.2.1.7 Electrophoresis detection systems, including Genetic Analyzers 
 

10.2.1.8 Rapid DNA instruments/Systems, if applicable 
 

10.2.1.9 Any additional instruments or equipment that produce DNA typing results, if 
applicable 

 
10.3 Performance Checks 

The OSBI CODIS Unit shall have procedures for conducting performance checks of critical 
equipment or instruments, as outlined in this policy manual, including evaluating results (to include 
acceptable ranges), addressing unacceptable data, and documenting the completion and subsequent 
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approval/rejection of the performance check.  Calibration may be utilized to performance check 
equipment as well.5    
 
10.3.1 New critical equipment or instruments, not requiring validation, shall undergo a performance 

check before use in database analysis.  Each additional critical instrument, of the same 
instrument model validated for use in the laboratory, shall require a performance check prior 
to use in database analysis.  This initial performance check may be used to demonstrate 
compliance with 10.3.2 for the current calendar year. 
 

10.3.2 The following critical equipment or instruments shall require annual performance checks: 
 

10.3.2.1 Handheld mechanical pipettes 
 

10.3.2.2 Incubators/heat blocks used in an analytical procedure 
 

10.3.2.3 Robotic systems 
 

10.3.2.4 Thermal cyclers, including quantitative-PCR 
 

10.3.2.5 Thermal cycler temperature verification systems (TVS) 
 

10.3.2.6 Electrophoresis detection systems, including Genetic Analyzers 
 

10.3.2.7 Any additional instruments or equipment that produce DNA typing results, if 
applicable 
 

10.3.2.8 Other critical equipment or instruments defined by laboratory, if applicable 
 

10.3.3 The following critical equipment or instruments shall require a performance check after repair 
or service before returning to use in database analysis: 
 
10.3.3.1 Robotic systems 

 
10.3.3.2 Thermal cyclers, including quantitative-PCR 

 
10.3.3.3 Electrophoresis detection systems, including Genetic Analyzers 

 
10.3.3.4 Rapid DNA instruments/Systems, if applicable 

 
10.3.3.5 Any additional instruments or equipment that produce DNA typing results, if 

applicable 
 

10.3.3.6 Other laboratory defined critical equipment or instruments, if applicable 
 

10.3.4 If applicable, a Rapid DNA instrument/System shall require a performance check upon 
installation. 
 

10.3.5 If applicable, a Rapid DNA instrument/System shall undergo a performance check if the 
Rapid DNA instrument remains idle longer than the period recommended by the instrument 
specifications or as established by the laboratory. 

 
5 If performed in accordance with the applicable procedures of this policy manual and meeting the 
requirements of the OSBI CSD Quality Manual, including, but not limited to, OSBI CSD QM 6.4 
(Equipment), OSBI CSD QM 6.5 (Metrological Traceability), OSBI CSD QM 6.6 (Externally Provided 
Products & Services), OSBI CSD QP 9 (Evaluation of Suppliers), OSBI CSD QP 23 (Measurement 
Traceability), and OSBI CSD QP 24 (Calibration and Handling of Equipment). 
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10.4 Documentation 
The OSBI CODIS Unit shall maintain documentation of maintenance, service, repair, and 
performance checks. 
 
10.4.1 The schedule and maintenance program for equipment and instruments shall follow the 

requirements described herein DBQM_10 (Equipment) and the applicable quality control 
procedures outlined in this policy manual. 
 

10.4.2 Any maintenance, service, repair or calibration performed on laboratory equipment or 
instruments must be recorded on the appropriate equipment and maintenance log and 
maintained by the laboratory. 
 

10.4.3 All performance checks must be documented. 
 

10.4.4 The records associated with equipment or instruments should be portable in the event of 
equipment or instrument transfers within the OSBI forensic biology multi-laboratory system. 

 
10.4.5 If equipment or instrument is permanently removed from service, the associated records 

should be archived and accessible for historical purposes. 
 

10.4.6 Each piece of equipment or instrument shall be marked to allow the user to readily identify 
the date of the last performance check as well as the due date for the next required 
performance check. 

 

Attachment(s): 
OSBI CODIS Unit Policy Manual QC_Decontamination_Log  
 

OSBI CODIS Unit Policy Manual QC_Equip_Maint_Log  
 

OSBI CODIS Unit Policy Manual QC_Temp_Log 
 

OSBI CODIS Unit Policy Manual QC_Pipet_PC_Log 
 

OSBI CODIS Unit Policy Manual QC_Pipet_PC_Reproducibility_Log  
 

OSBI CODIS Unit Policy Manual QC_Thermometer_PC_Log 
 

OSBI CODIS Unit Policy Manual QC_Thermomixer_PC_Log 
 

OSBI CODIS Unit Policy Manual QC_ProFlex_Maint_Log 
 

OSBI CODIS Unit Policy Manual QC_ProFlex_PC_Log 
 

OSBI CODIS Unit Policy Manual QC_3500xL_Maint_&_PC_Log  
 

 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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DBQM_11  DOCUMENTATION (↑ Table of Contents) 
 

11.1 The OSBI CODIS Unit shall follow the procedures outlined in this policy manual, in addition to the 
applicable sections of OSBI CSD QP 16.2 (Contents of Case Records), for maintaining 
documentation for database samples (i.e., completed plate workbooks and associated data files).  
The laboratory shall maintain all analytical documentation generated by analysts and/or technicians 
related to database analyses.  The laboratory shall retain, in written, printed, or electronic format, 
sufficient documentation for each technical analysis to support the profile data such that another 
qualified individual can evaluate what was done and interpret the data. 
 
11.1.1 The OSBI CODIS Unit “Abbreviation List” shall be maintained in accordance with the OSBI 

CSD Quality Manual. 
 

11.1.2 In the OSBI CODIS Unit, a PDF version of a completed plate workbook is considered the 
completed examination documentation submitted for review for offender sample analysis.  
The documentation in the network folder designated for hit verification files is considered the 
completed examination documentation submitted for review for hit verifications.   

 
11.1.2.1 All original testing documentation (or a scanned copy of the original testing 

documentation), such as worksheets, electropherograms, data/files, etc. will be 
retained with the examination documentation. 
 

11.1.2.2 All technical review comments and any changes made to completed examination 
documentation will be clearly documented/tracked on the appropriate sheet in the 
Offender Analysis Excel workbook and converted to PDF to be attached to the 
completed plate workbook upon final approval of the plate.  
 

11.1.2.3 The PDF version of completed plate workbooks may be archived into a 
designated network folder. 

 
11.2 The OSBI CODIS Unit shall have and follow a documented procedure for the resolution, 

verification and reporting/notification of database matches. 
 
11.3 Except as otherwise provided by state or federal law, the information in DNA records and DNA 

databases shall be confidential.6,7  The OSBI CODIS Unit shall follow to the procedures herein and 
the applicable sections of OSBI CSD QP 16.1 (Control of Records) to ensure the confidentiality of 
database samples, DNA records, and the information contained within the CODIS database.  The 
OSBI CODIS Database is specifically exempt from any statute requiring disclosure of information to 
the public; the information contained in the database is confidential, privileged from discovery, 
inadmissible as evidence in any civil court proceeding, and shall not be released to the public.8     
 

 
6 DNA profiles will not be transmitted outside the OSBI network electronically.  The OSBI network is 
secure (internal email and servers); therefore, NDIS allows these electronic transmissions.  However, 
DNA profiles will not be emailed outside of the OSBI network without prior authorization from the 
Technical Manager. 
7 Any person charged with the custody and dissemination of information from the database shall not 
divulge or disclose any such information except to federal, state, county or municipal law enforcement or 
criminal justice agencies.  Any person violating the provisions of this section upon conviction shall be 
deemed guilty of a misdemeanor punishable by imprisonment in the county jail for not more than one 
year. 
 
8 The OSBI shall promulgate rules concerning the collection, storage, expungement and dissemination of 
information and samples for the OSBI CODIS Database per Oklahoma Statutes (Title 74 §150.27a). 
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11.3.1 The OSBI CODIS Unit shall have and follow policies and/or procedures for the release of 
DNA records and databases, in accordance with applicable state or federal law.  In 
accordance with Oklahoma Statutes (Title 74 §150.27a), Federal DNA Identification Act 
(‘Federal DNA Act’; 34 U.S.C. §12592), and the Memorandum of Understanding (MOU) 
between the OSBI and FBI, stored DNA samples and analyses may only be released as 
follows: 

• To criminal justice agencies for law enforcement identification purposes; 
• In judicial proceedings, if otherwise permissible pursuant to applicable statutes or 

rules; 
• For criminal defense purposes, to a defendant, who shall have access to samples 

and analyses performed in connection with the case in which such defendant is 
charged; or 

• If personally identifiable information is removed, for a population statistics database, 
for identification research and protocol development purposes, or for quality control 
purposes. 

 
11.3.2 The OSBI CODIS Unit shall have and follow policies and/or procedures for the release of 

personally identifiable information in accordance with applicable state and federal law.  In 
accordance with Oklahoma Statutes (Title 74 §150.27a) and the MOU between the OSBI and 
FBI, the following information may be released to individuals representing any law 
enforcement agency, including but not limited to, the Department of Corrections, Probation 
and Parole, court clerks, and the District Attorney’s Office: 

• Information regarding whether or not an offender sample was received; 
• The date a sample was received; or 
• Whether or not the profile from a sample has been entered into the CODIS database. 

 
11.3.2.1 The OSBI CODIS Unit will follow the procedures detailed in CODIS_2 (Hit 

Verifications) of this policy manual and comply with the NDIS Operational Procedures 
Manual for the release of personally identifiable information in connection with a 
database hit. 

 

Attachment(s): 
OSBI CODIS Unit Policy Manual DBQM_Abbreviation_List 
 

OSBI CODIS Unit Policy Manual CODIS_Offender_Analysis_Workbook 
 
Reference(s): 
Memorandum of Understanding Between the Federal Bureau of Investigation, Laboratory Division and 
the Oklahoma State Bureau of Investigation for Participation of the State of Oklahoma in the National 
DNA Index System (NDIS)  
 

FBI National DNA Index System (NDIS) Operational Procedures Manual 
 

OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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DBQM_12  REVIEW9 (↑ Table of Contents) 
 

12.1 The OSBI CODIS Unit shall have and follow procedures for reviewing DNA records and database 
information, including the verification and resolution of database matches. 
 
12.1.1 An individual conducting technical reviews shall meet the requirements described in OSBI 

CSD QP 31 (Reviews); shall be an analyst or technical reviewer qualified in the method, 
technology, typing test kit, platform, and interpretation software being reviewed; and shall 
participate in semi-annual external proficiency testing.  The individual conducting the 
technical review shall not be the original (examining) analyst and must be authorized 
(released) by the technical manager to perform technical reviews. 
 
12.1.1.1 Individuals whose sole responsibility is technical review shall be proficiency 

tested in the technical review of each applicable technology and typing test kit in 
accordance with DBQM_13 (Proficiency Testing). 

 
12.2 Offender Samples 

The OSBI CODIS Unit shall perform a technical review of all offender sample DNA records prior to 
uploading into or searching against the CODIS database, except when using an NDIS approved 
Rapid DNA System to analyze database, known or casework reference samples, if/as applicable.  
Completion of the technical review shall be documented using the Offender Sample Analysis 
Technical Review Form and the technical review of a DNA record shall include the following 
elements, at a minimum: 
 
12.2.1 A review of all notes, all worksheets, and the electronic data (or printouts of such data) 

supporting the results. 
 

12.2.2 A review of all analytical controls, internal size standards, and allelic ladders to verify that the 
expected results were obtained, except when using an NDIS approved and internally 
validated Expert System, if applicable. 
 

12.2.3 A review of all DNA types to verify that they are supported by the raw or analyzed data 
(electropherograms or images), except when using an NDIS approved and internal validated 
Expert System, if applicable.  In addition to a review of the CODIS specimen categories 
assigned to all samples included in the .cmf file for correctness. 

 
12.3 Hit Verifications 

The release of personally identifiable information associated with a database hit shall require an 
administrative review of the official correspondence (i.e., hit letter).  Completion of the administrative 
review shall be documented using the Forensic Hit Verification Administrative Review Form, Offender 
Hit Verification Administrative Review Form, or Duplicate Offender Hit Verification Administrative 
Review Form, as applicable, and shall include the following elements, any or all of which may be 
included within the technical review: 
 
12.3.1 A review of the supporting administrative documentation and the correspondence for clerical 

errors, accuracy of information and adherence to agency policy.  
 

12.3.2 A review of chain of custody for known or casework reference samples processed as 
evidence, if applicable. 

 
12.3.3 A review of the individual’s biographical data, qualifying offense, and DNA profile generated 

from reanalysis, as applicable. 

 
9 This applies to data generated within the OSBI CODIS Unit.  The review of data generated external to 
the OSBI is governed by DBQM_17 (Outsourcing Ownership). 



Quality Manual 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 42 of 170 

 

 
12.4 Unresolved Issues &/or Unresolved Discrepant Interpretations/Conclusions   

The OSBI CODIS Unit shall address unresolved issues and/or unresolved discrepant interpretations 
or conclusions between the analysts and reviewer(s) as follows: 
 
12.4.1 If an analyst does not agree with the opinion of the reviewer, they must make it known to the 

reviewer at that time. 
   

12.4.2 Unresolved issues between an analyst and reviewer shall be handled on an individual basis 
and with the assistance of the supervisor and/or technical manager, as necessary. 
 

12.4.3 Unresolved discrepant interpretations/conclusions will be resolved using the following 
methods: 
 
12.4.3.1 In cases where the issue can be resolved by reanalysis of the sample(s) in 

question, that should be performed first. 
 

12.4.3.2 In cases where the issue cannot be resolved by reanalysis, the technical 
manager will make the final determination. 

 
12.4.3.3 In accordance with OSBI CSD QP 31 (Reviews), any issues that cannot be 

resolved by the supervisor and/or technical manager will be brought to the attention 
of the applicable criminalistics administrator and the quality manager for further 
evaluation. 

 
12.5 The OSBI CODIS Unit shall have a system in place to ensure that the correct CODIS specimen     

categories have been assigned. 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual CODIS_Offender_Analysis_Workbook 
 

OSBI CODIS Unit Policy Manual CODIS_Offender_Analysis_TR 
 

OSBI CODIS Unit Policy Manual CODIS_Forensic_Hit_AR 
 

OSBI CODIS Unit Policy Manual CODIS_Offender_Hit_AR 
 

OSBI CODIS Unit Policy Manual CODIS_Dup_Offender_Hit_AR 
 
Reference(s): 
OSBI Memorandum to the Forensic Biology Discipline: “Analysts Qualified for Technical Review”  
 

OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

OSBI Forensic Biology Units’ Policy Manual 
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

FBI National DNA Index System (NDIS) Operational Procedures Manual 
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DBQM_13  PROFICIENCY TESTING (↑ Table of Contents) 
 

13.1 Analysts, technical reviewers, technicians, and other personnel designated by the technical 
manager shall undergo semi-annual10 external proficiency testing per calendar year.  The OSBI 
CODIS Unit shall follow OSBI CSD QP 30 (Proficiency Tests).  
 
13.1.1 Analysts qualified in more than one technology11 (e.g., STR, Y-STR, etc.) shall be proficiency 

tested in each technology at least once per calendar year.  All applicable samples in a single 
proficiency test shall be worked for each technology. 

 
13.1.1.1 Typing of all 20 CODIS core loci or CODIS core sequence ranges shall be 

attempted for each technology at least once per calendar year.   
 

13.1.2 Analysts qualified in more than one typing test kit shall be proficiency tested in each typing 
test kit at least once per calendar year. 
 
13.1.2.1 If applicable, analysts qualified to perform modified Rapid DNA analysis shall be 

externally proficiency tested on the interpretation of data generated by each Rapid 
DNA instrument model for each PCR STR typing test kit at least once per calendar 
year. 

 
13.1.3 Individuals (analysts, technicians, and other personnel designated by the technical manager) 

that perform analytical procedures on database, known, or casework reference samples shall 
be proficiency tested on at least one method12 in each methodology13 for which they are 
qualified to perform database analysis at least once per calendar year. 
 

13.1.4 Except as provided in 13.1.4.1, each external proficiency test shall be assigned to and 
completed by one analyst. 

 
13.1.4.1 Laboratories that employ technicians and/or use a team approach for database 

analysis may do so on external proficiency tests.  However, each analyst shall be 
assigned a proficiency test to complete the interpretation and report the results. 
 
13.1.4.1.1 If a methodology is performed by a technician or another analyst (other 

than the analyst assigned the proficiency test) on one test in the calendar 
year, the assigned analyst must perform the methodology on the other 
(second) test in the calendar year them self.  

 

 
10 Per QAS, semi-annual requires testing to take place two times during one calendar year, with the first 
event taking place in the first six months of that year and the second event taking place in the second six 
months of that year, and where the interval between the events is at least four months and not more than 
eight months. 
 
11 Per QAS, technology is used to describe the type of forensic DNA analysis performed in the laboratory, 
such as RFLP, STR, Y-STR, XSTR, SNP, microhaplotypes or mitochondrial DNA. 
 
12 Per QAS, method is a combination of procedural steps used to perform a specific technical process.  
The method includes the validated steps, reagents, and critical instruments needed to perform the 
process or portion of a process.  The same method may be conducted using different equipment 
(automated vs manual) when appropriately validated. 
 
13 Per QAS, methodology refers to the categories of methods used to perform a stage of a DNA typing 
technology or technologies.  For example, methodologies for STR technologies can include extraction, 
quantification, amplification, and detection. 
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13.1.5 Individuals whose sole responsibility is technical review shall be proficiency tested in the 
technical review of each technology and typing test kit at least once per calendar year.14 

 
13.1.5.1 The proficiency testing shall cover the 20 CODIS core loci or CODIS core 

sequence ranges attempted for each technology at least once per calendar year. 
 
13.1.5.2 If applicable, technical reviewers qualified to review modified Rapid DNA analysis 

shall be externally proficiency tested on the technical review of data generated by a 
Rapid DNA instrument model for each PCR STR typing test kit at least once per 
calendar year. 

 
13.1.5.3 If the technical reviewer is a contract employee conducting technical reviews for 

an NDIS participating laboratory the proficiency testing shall be administered by an 
NDIS participating laboratory and shall be reviewed and approved by the technical 
manager of the NDIS participating laboratory for which the technical manager is 
conducting reviews. 

 
13.1.6 Newly qualified individuals (analysts, technicians, and other personnel designated by the 

technical manager) shall undergo semi-annual external proficiency testing within eight 
months of their qualification date.  

 
13.2 The OSBI CODIS Unit shall use an external proficiency test provider that is accredited to the 

current applicable standard of the International Organization for Standardization and the applicable 
test is included on the proficiency test provider’s scope of accreditation.  The laboratory shall follow 
OSBI CSD Quality Manual 6.6.2 (Determining Suitability of External Providers) for external 
proficiency test providers.  External proficiency testing shall be an open proficiency testing program 
and shall be submitted to the proficiency testing provider in order to be included in the provider’s 
published external summary report.     
 
13.2.1 If an analyst participates in a proficiency test provider’s pre-distribution program, the pre-

distribution test can be counted as one of the two external proficiency tests for the calendar 
year; however, the analyst must resubmit the pre-distribution test results during the general 
distribution testing phase for that specific test in order to be included in the provider’s 
published external summary report. 

 
13.3 For purposes of tracking compliance with the proficiency testing requirements, the OSBI CODIS 

Unit defines and consistently uses the due date as the date that the proficiency test is performed. 
 
13.4 In accordance with OSBI CSD QP 30 (Proficiency Tests), the OSBI CODIS Unit shall maintain 

the following records for proficiency tests: 
 

13.4.1 The test set identifier;  
 

13.4.2 Identity of the analyst, and other participants, if applicable;  
 

13.4.3 Date of analysis and completion;  
 

13.4.4 Copies of all data and notes supporting the interpretations or conclusions;  
 

13.4.5 The proficiency test results; 
 

13.4.6 Any discrepancies noted; and  

 
14 A qualified analyst proficiency tested in the specific technology may serve as a technical reviewer 
without needing to take an additional proficiency test as a technical reviewer. 
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13.4.7 Corrective actions taken. 

 
13.5 The OSBI CODIS Unit shall evaluate proficiency test results and shall include, at a minimum, the 

following criteria: 
 
13.5.1 All reported genotypes, phenotypes, and/or sequences are correct or incorrect according to 

consensus results or are compliant with the laboratory’s interpretation guidelines. 
 

13.5.2 All reported uninterpretable results are compliant with written laboratory guidelines. 
 

13.5.3 All final proficiency tests shall be evaluated as satisfactory or unsatisfactory.  A satisfactory 
grade is attained when there are no analytical errors for the DNA typing data or reported 
conclusions. 

 
13.5.3.1 All discrepancies or errors, to include the occurrence of administrative errors, and 

subsequent corrective actions, as applicable, shall be documented.  This includes 
retaining correspondence with an accrediting body’s proficiency review committee, if 
applicable.  Non-administrative discrepancies and errors will be handled in 
accordance with DBQM_14. 

 
13.6 The following shall be informed of the results of the proficiency test and documented as per OSBI 

CSD QP 30 (Proficiency Tests): 
 
13.6.1 The proficiency test participant(s) 

 
13.6.2 The technical manager 

 
13.6.3 The CODIS administrator in the event of non-administrative discrepancies that affect the 

typing results. 
 

Attachment(s): 
None  
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

International Standard ISO/IEC 17025:2017 General Requirements for the Competence of Testing and 
Calibration Laboratories  
 

ANAB ISO/IEC 17025:2017 – Forensic Science Testing and Calibration Laboratories Accreditation 
Requirements (AR 3125) 
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DBQM_14  CORRECTIVE ACTION (↑ Table of Contents) 
 

14.1 The OSBI CODIS Unit shall follow OSBI CSD QP 13 (Nonconforming Work), QP 14.1 (Class II 
Nonconforming Work), QP 14.2 (Corrective Action – Class III Nonconforming Work), and QP 14.3 
(Corrective Action – Class IV Nonconforming Work), as well as OSBI Agency Policy #110 (OSBI 
Progressive Discipline), as needed, to address nonconformities detected in database analysis, 
proficiency tests, testimony, and audits.  Nonconformities not requiring a corrective action plan may 
be remediated with documented correction or other documentation.  The aforementioned policies 
define when a nonconformity requires documentation and/or a corrective action plan. 
 
14.1.1 Corrective action plans developed to evaluate and remediate a nonconformity shall be 

documented and include the elements listed below in 14.2.  The technical manager shall 
have access to all final, completed corrective actions as applicable to casework, databasing 
and/or proficiency tests for every individual within the OSBI Forensic Biology Discipline.  

 
14.2 The laboratory’s documented corrective action plan shall include the identification (when 

possible) of the cause(s) of the nonconformity, corrective actions taken with timeframes (where 
applicable), and preventive measures taken (where applicable) to minimize its reoccurrence. 
 
14.2.1 Corrective action plans shall be approved by the technical manager prior to implementation.  

If necessary, the technical manager has the authority to initiate, suspend and resume 
technical operations for the laboratory or an individual in accordance with DBQM_5.2.5.2.   

 
14.2.2 The CODIS administrator shall be notified when the nonconformity impacts DNA records 

entered into CODIS.  If necessary, the CODIS administrator, in consultation with the OSBI 
CSD director and quality manager, may terminate an analyst’s or laboratory’s participation in 
CODIS until the reliability and security of the computer data can be assured in the event an 
issue with the data is identified in accordance with DBQM_5.3.5.  

 

Attachment(s): 
None 
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

OSBI Agency Policies and Procedures 
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 



Quality Manual 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 47 of 170 

 

DBQM_15  AUDITS (↑ Table of Contents) 
 

15.1 The OSBI CODIS Unit shall be audited annually, at a minimum, in accordance with the QAS.  In 
addition, all internal audits shall be conducted in accordance with OSBI CSD QP 17 (Audits).  The 
annual audits shall occur every calendar year and shall be at least six months and no more than 
eighteen months apart.  The audit must entail the review of documentation since at least the last 
annual audit to assess compliance to the QAS. 

 
15.2 At least once every two years, an external audit shall be conducted by one or more auditor(s) 

from a second agency(ies) who has/have successfully completed the FBI’s DNA auditor training 
course.  At least one auditor shall be or have been an analyst previously qualified in the laboratory’s 
current DNA technologies and platforms. 

 
15.2.1 Each analyst, technical reviewer, CODIS administrator, and technical manager shall have 

his/her education, experience, and training qualifications evaluated and approved during two 
successive, separate external audits.  Approval of an individual’s education, experience, and 
training qualifications shall be documented in the Audit Document. 

 
15.2.1.1 An analyst or technical reviewer that receives additional qualification in an 

additional technology(ies), typing test kit(s), or platform(s) shall have the additional 
training qualifications evaluated and approved during one external audit.  Approval of 
additional training qualifications shall be documented in the Audit Document. 
 

15.2.2 Each validation study shall be evaluated and approved during one external audit.  Approved 
validation studies shall be documented in the Audit Document. 

 
15.3 Internal audits shall be conducted by an audit team that includes at least one auditor who has 

successfully completed the FBI’s DNA auditor training course.  At least one audit team member shall 
be or have been an analyst previously qualified in the laboratory’s current DNA technologies and 
platforms. 

 
15.4 Internal and external audits shall be conducted utilizing the QAS Audit Document in effect at the 

time of the audit. 
 
15.5 Internal and external audit documentation and, if applicable, corrective action(s) shall be reviewed 

by the technical manager to ensure that findings, if any, were appropriately addressed and this review 
shall be documented. 

 
15.5.1 Internal and external audit documentation, and if applicable, corrective action(s) shall be 

provided to the CODIS administrator. 
 
15.5.2 For NDIS participating laboratories, all external audit documentation and laboratory 

responses shall be provided to the FBI within thirty days of laboratory receipt of the Audit 
Document or report. 

 
15.6 Internal and external audit documentation shall be retained and available for inspection during 

subsequent audits. 
 

Attachment(s): 
None 
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Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards Audit for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

FBI Quality Assurance Standards Audit for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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DBQM_16  PROFESSIONAL DEVELOPMENT (↑ Table of Contents) 
 

16.1 The OSBI CODIS Unit shall follow OSBI CSD QP 16.1 (Control of Records), OSBI CSD QP 19 
(Training), and the requirements listed in this policy to ensure technical qualifications are maintained 
and documented through participation in continuing education.15     
 
16.1.1 The technical manager, CODIS administrator, analyst(s), and technical reviewers shall stay 

abreast of topics relevant to the field of forensic or databasing DNA analysis by attending 
seminars, courses, professional meetings, or other documented lectures or classes in 
relevant subject areas for a minimum of eight cumulative hours each calendar year.16 
 
16.1.1.1 The continuing education hours shall be documented.  Attendance at a regional, 

national, or international conference with content including topics relevant to the field 
of forensic or databasing DNA analysis shall be deemed to provide a minimum of 
eight hours of continuing education. 
 

16.1.1.2 Documentation of attendance, such as certificates, attendance lists, and/or travel 
documentation, shall be maintained. 
 

16.1.1.3 With the exception of a regional, national, or international conference, 
documentation of content, such as agenda/syllabus, record of presentation content, 
and/or the curriculum vitae of the presenter, shall be maintained. 
 

16.1.1.4 Continuing education based on multimedia or internet delivery shall be subject to 
the approval of the technical manager and documented. 

 
16.1.2 Analysts and technicians shall participate in annual ongoing reading of scientific literature 

covering topics relevant to the field of forensic DNA analysis; laboratory support personnel 
(e.g. administrative technicians) are exempt, as this falls outside the scope of their duties.17  
The technical manager and/or Lead Analyst will approve and distribute applicable scientific 
literature (“literature reviews”) each quarter for individuals to review before the next quarter or 
by the due date set by the technical manager and/or Lead Analyst.  Individuals will verify 
completion of literature reviews by signing an associated completion form provided by the 
technical manager and/or Lead Analyst.  All literature review documentation, including signed 
completion forms, will be maintained by the technical manager and/or Lead Analyst.  
 
16.1.2.1 The laboratory shall maintain or have physical or electronic access to a collection 

of current books, reviewed journals, or other literature applicable to DNA analysis. 
 

16.2 The OSBI CODIS Unit shall follow OSBI CSD QP 32 (Testimony) to document the annual review 
of the testimony of each analyst.  
 
16.2.1 OSBI CSD QP 32 (Testimony) and its associated attachments define the elements and 

mechanisms for testimony review. 
 

16.2.2 The testimony review shall be documented and provided to the testifying individual. 

 
15 Assignments and activities required as part of the laboratory’s training program and/or that are required 
for establishing an individual’s competency do not count toward the continuing education hours. 
 
16 An individual who completes the laboratory’s initial training program within the calendar year is not 
expected to complete the 8 hours of continuing education until the next calendar year. 
 
17 Reading of scientific literature and subsequent lab-sponsored discussions (e.g., journal club, article 
presentation, etc.) do not count toward the continuing education hours required by 16.1.1. 
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16.2.2.1 Any deficiency and subsequent corrective actions, as applicable, shall be 

documented. 

 

Attachment(s): 
None 
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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DBQM_17  OUTSOURCING OWNERSHIP18, 19 (↑ Table of Contents) 
 

17.1 A vendor laboratory performing database DNA analysis shall comply with the current QAS and 
the accreditation requirements of federal law.  Except as provided by 17.2.2, failure to comply with the 
procedures listed herein will preclude the entry, searching or uploading of outsourced DNA data into 
CODIS.  In addition, per OSBI CSD Quality Manual 6.6.2, any vendor laboratory utilized by the OSBI 
forensic biology multi-laboratory system (discipline) must comply with the accreditation requirements 
in O.S. 74-150.37 and be accredited through an organization that adheres to the ISO/IEC 17025 
guidelines; a copy of the accreditation certificate shall be provided to the OSBI CSD quality manager. 
 
17.1.1 As a NDIS participating laboratory, when outsourcing to a vendor laboratory (or if the criteria 

of ownership applies), the OSBI forensic biology discipline, which includes the CODIS Unit, 
shall require the vendor laboratory to provide documentation of compliance with the QAS and 
the accreditation requirements of federal law.  The OSBI forensic biology discipline technical 
manager shall review and retain the documentation of the vendor laboratory’s compliance 
with the QAS and the accreditation requirements of federal law. 
 

17.1.2 If applicable, a vendor laboratory performing Rapid DNA analysis using an NDIS approved 
Rapid DNA System shall have a system in place to ensure that the correct CODIS specimen 
categories have been assigned.  

 
17.2 Except as provided in 17.2.1 and 17.2.2, the OSBI forensic biology discipline technical manager 

shall document approval of the technical specifications of the outsourcing agreement with the vendor 
laboratory before it is awarded, and the date of the technical manager’s documented approval and/or 
the documented prior approval as specified in 17.2.1 must be maintained.  In addition, when bid 
specifications are written by any individual other than the technical manager, the technical manager 
shall be consulted for input and approval. 
 
17.2.1 A vendor laboratory that is performing DNA analysis on behalf of a law enforcement agency 

(other than the OSBI) or other entity for the purposes of ownership by the OSBI laboratory, 
shall not initiate analysis until written approval has been obtained from the OSBI forensic 
biology discipline technical manager. 
 

17.2.2 The OSBI CODIS Unit shall not upload or accept DNA data for upload to CODIS from any 
vendor laboratory or agency without the prior approval of the technical specifications of the 
outsourcing agreement and/or approval of acceptance of ownership of the DNA data by the 
OSBI forensic biology discipline technical manager. 

 
17.2.3 Bid specifications should include the following requirements, at a minimum 

 
18 Ownership applies if any of the following will occur, including in situations where a vendor laboratory 
subcontracts: 

1. The OSBI will use any samples, extracts, or materials from the vendor laboratory for the purposes 
of forensic testing (e.g., a vendor laboratory prepares an extract that will be analyzed by the 
OSBI); 

2. The OSBI will interpret the data generated by the vendor laboratory; 
3. The OSBI will issue a report describing or drawing conclusions on the results of the DNA analysis 

performed by the vendor laboratory; or  
4. The OSBI will enter or search a DNA profile in CODIS from data generated by the vendor 

laboratory. 
 

19 DNA data from outsourced forensic casework samples will be handled in accordance with the 
procedures outlined in the OSBI Forensic Biology Units’ Policy Manual prior to uploading or searching 
against SDIS. 
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17.2.3.1 Prior to conducting DNA analysis, the vendor laboratory must guarantee compliance 
with confidentiality requirements set for by the OSBI. 
 

17.2.3.2 The vendor laboratory shall only use procedures approved by the OSBI CODIS 
administrator and/or OSBI forensic biology discipline technical manager to analyze OSBI 
offender samples. 

 
17.2.3.3 DNA analysis of OSBI offender samples will be performed at all 20 CODIS core loci.  

Offender samples will not be considered complete unless results are obtained for all 20 
CODIS core loci.  Any profile not meeting standards will either be reanalyzed by the 
vendor laboratory or analyzed in-house by the OSBI to obtain an acceptable profile prior 
to uploading or searching against SDIS. 

 
17.2.3.4 All data generated during analysis by a vendor laboratory is property of the State of 

Oklahoma and will be returned to the OSBI after analysis is complete; the data may 
include, but is not limited to: original run data files generated during the course of 
analysis; software files, such as GeneMapper ID-X; common message format (.cmf) 
data files; etc. 

 
17.2.3.5 The vendor laboratory is responsible for providing evidence analysis and testimony 

regarding their analyses.   
 

17.2.3.6 The vendor laboratory is prohibited from repackaging samples sent for analysis in order 
to reduce the potential for sample switches by the vendor laboratory. 

 
17.2.3.7 The vendor laboratory will destroy all DNA extracts, dilutions and amplified DNA 

products, as applicable, after analysis has been completed.  Documentation of the 
destruction must be provided to the OSBI. 

 
17.2.3.8 OSBI personnel may conduct an audit at the discretion of the OSBI forensic biology 

discipline technical manager, if necessary. 
 

17.3 The OSBI CODIS Unit will verify the integrity of the DNA data received for the purposes of taking 
ownership of DNA data from a vendor laboratory by performing a technical review (i.e. ownership 
review) following the procedures described in DBQM_12 (Review) and completing a technical review 
form, in addition to the quality assurance procedures described herein. 
 
17.3.1 The OSBI CODIS Unit shall follow quality assurance procedures to verify the integrity of the 

DNA data received from a vendor laboratory including, but not limited to, the random 
reanalysis of database, known or casework reference samples and the inclusion of quality 
control samples (described below).  The sum of the samples randomly selected for reanalysis 
and any quality control samples provided to the vendor laboratory must be approximately five 
percent of the total number of offender samples analyzed by the vendor laboratory.  
 
17.3.1.1 Random reanalysis of database, known or casework reference samples: 

Samples previously analyzed by the vendor laboratory will be randomly selected for 
reanalysis for quality control purposes.  Reanalysis may be performed by the OSBI 
CODIS Unit or by a vendor laboratory, and the results obtained must be the same as 
the initial results provided by the vendor laboratory.  Any discrepancies must be 
resolved to the satisfaction of the CODIS administrator before the profile(s) will be 
accepted by the OSBI.  If the same vendor laboratory that performed the original 
analysis performs the reanalysis, the sample numbers will be changed so that the 
results will not be known beforehand.  All reanalysis documentation will be 
maintained by the OSBI CODIS Unit. 
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17.3.1.2 Inclusion of quality control samples: new batches of OSBI offender samples 
sent to a vendor laboratory for analysis must contain a random selection of samples 
with a known DNA profile (e.g. blood/buccal sample from individuals for which their 
DNA profile is already known) for quality control purposes.  Other quality control 
samples may be sent at the discretion of the CODIS administrator.  The results of the 
analysis of the quality control samples by the vendor laboratory must be the same as 
the results known by the OSBI.  Any discrepancies must be resolved to the 
satisfaction of the CODIS administrator before the data set will be accepted by the 
OSBI. 
 

17.3.2 Prior to the search of DNA data in SDIS, an analyst, CODIS administrator or technical 
reviewer in the OSBI forensic biology discipline (or OSBI contract employee) shall review the 
DNA data to verify the correct specimen category for entry into CODIS. 

 
17.3.3 Prior to the upload of DNA data to SDIS or the reporting of search results, an analyst or 

technical reviewer in the OSBI forensic biology discipline (or OSBI contract employee) who is 
qualified in the technology, platform and typing test kit used to generate the data and 
participates in the OSBI laboratory’s proficiency testing program shall perform a technical 
review (ownership review) of the DNA data from the vendor laboratory.  A portion of this 
review may be accomplished through the use of an NDIS approved and internally validated 
Expert System, if available, but only if the data was produced using the same amplification 
kit, instrument model, and data collection software as the NDIS participating laboratory; 
additional validation studies may be necessary before using an Expert System on outsourced 
data. 
  
17.3.3.1 If the proficiency testing is administered by another NDIS participating laboratory, 

such as for a contracted technical reviewer, the OSBI forensic biology discipline 
technical manager (i.e., the NDIS participating laboratory for which the reviewer is 
conducting ownership reviews) shall review and approve the reviewer’s participation 
in an NDIS participating laboratory’s proficiency testing program. 
 

17.3.4 Except as provided in 17.3.5, the technical review (ownership review) shall include the 
following elements: 
 
17.3.4.1 A review of all DNA types that the OSBI CODIS Unit will take ownership of to 

verify that they are supported by the raw and/or analyzed data (electropherograms or 
images).  
 

17.3.4.2 A review of all associated analytical controls, internal size standards and allelic 
ladders to verify that the expected results were obtained. 
 

17.3.4.3 For samples to be entered into CODIS, verification of the DNA types, eligibility, 
and the correct specimen category. 
 
17.3.4.3.1 Verification of eligibility must be performed by a current CODIS user. 

 
17.3.5 If applicable, for an NDIS participating laboratory that outsources to a vendor laboratory 

performing Rapid DNA analysis on database, known or casework reference samples using 
an NDIS approved Rapid DNA System, the ownership review for data generated by the 
Rapid DNA System shall include: 
 
17.3.5.1 A review of the final report (if provided) to verify that the results/conclusions are 

supported by the Rapid DNA System data. 
 
17.3.5.2 For samples to be entered into CODIS, verification of the eligibility and the 

correct specimen category. 
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17.3.5.2.1 Verification of eligibility shall be performed by a current CODIS user. 

 
17.3.5.3 A review of the data associated with applicable Rapid DNA System performance 

checks. 
 

17.4 When the OSBI CODIS Unit outsources DNA sample(s) to a vendor laboratory or accepts 
ownership of DNA data from a vendor laboratory, an on-site visit(s) of the vendor laboratory shall be 
performed and documented, provided, however, that an on-site visit shall not be required when only 
technical review services are being provided.20  Documentation must include the date the visit was 
performed, who performed the visit, and a summary of the visit in an OSBI memorandum copied to 
the OSBI CSD director.  The procedure to perform an on-site visit shall include, at a minimum, the 
following elements: 
 
17.4.1 A documented initial on-site visit, to assess the vendor laboratory’s ability to perform analysis 

on outsourced database samples, prior to the vendor laboratory’s beginning of DNA analysis 
for the OSBI CODIS Unit.   
 
17.4.1.1 The on-site visit shall be performed by the OSBI forensic biology discipline 

technical manager, or a designated employee of a NDIS participating laboratory, who 
is a qualified or previously qualified analyst in the technology, platform and typing test 
kit used to generate the DNA data.  Alternatively, the OSBI forensic biology discipline 
technical manager shall evaluate and approve an on-site visit coordinated by a 
designated FBI employee.  

 
17.4.2 If the outsourcing agreement extends beyond one year, an annual on-site visit shall be 

required by the OSBI forensic biology discipline technical manager, or a designee, as 
described above.  Each annual on-site visit shall occur every calendar year and shall be at 
least six months and no more than eighteen months apart. 

 
17.4.2.1 The OSBI CODIS Unit may accept an on-site visit conducted by another NDIS 

participating laboratory using the same technology, platform or typing test kit for the 
generation of the DNA data, or coordinated by a designated FBI employee, and the 
OSBI forensic biology discipline technical manager shall review and approve such 
on-site visit.  
 

Attachment(s): 
None 
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories  
 

International Standard ISO/IEC 17025:2017 General Requirements for the Competence of Testing and 
Calibration Laboratories  
 

 
20 While an on-site visit is not required when only technical review services are being provided, the OSBI 
forensic biology discipline technical manager shall evaluate how and where such services are being 
performed and document their approval to ensure compliance with the QAS, Standard 11.3. 
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ANAB ISO/IEC 17025:2017 – Forensic Science Testing and Calibration Laboratories Accreditation 
Requirements (AR 3125) 
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CODIS_1  DATA ENTRY & SEARCH PROCEDURES (↑ Table of Contents) 
 
Quick links: 
Specimen Categories/Indexes 
 Forensic, Unknown/Forensic 
  DNA Index of Special Concern (DISC) 
 Forensic Partial/Forensic Partial 
 INC. Forensic STR/Incomplete Forensic 
 Forensic Mixture/Forensic Mixture 
 INC. For. Mixture/Incomplete Forensic Mixture 
 Forensic Targeted/Forensic Targeted 
 SDIS Forensic Targeted/SDIS Targeted 
 Missing Person & Deduced Missing Person/Missing Person 
 Biological Relatives/Relatives of Missing Person 
 Unidentified Person/Unidentified Human (Remains) 
 Convicted Offender/Offender 
  Reanalysis of Convicted Offender Samples 
 INC. Offender STR/Incomplete Offender 
 Arrestee/Arrestee 
  Reanalysis of Arrestee Samples 
 INC. Arrestee/Incomplete Arrestee 
 Multi-Allelic Offender/Multi-Allelic Offender 
  Reanalysis of Multi-Allelic Offender Samples 
 Legal/Legal 
 INC. Legal/Incomplete Legal 
 Staff/Employee 
 Contaminant Profile/Contaminant 
 Y-STR Forensic Unknown/Y-STR Forensic 
 Y-STR Legal/Y-STR Legal 
Acceptable DNA Profiles (Definition) 
Analysis of Casework Samples (Calculating MME & MRE) 
Analysis of Offender Samples 
Creating Specimen ID Numbers 
 Casework Samples 
 Offender Samples 
CODIS Data Entry Request & Documentation 
 OSBI Casework Profiles 
  Eligibility 
  CODIS Data Entry Forms 
 Local CODIS Laboratory Casework Profiles 
 Offender Profiles 
John Doe Warrants & Release of DNA Profiles  
Conducting CODIS Searches 
 Remote Search Requests (Keyboard Searches) 
 Batch Target Searches  
 Familial Searches/Partial Matches 
 Routine Index to Index Searches (Tables) 
Processing CODIS Matches 
Profile Removal 
 Match to Elimination or Victim Profile 
 CODIS Match to Ineligible Forensic Profile 
 Removal of Duplicate Offender & Legal Samples  
Annual Review/Updates 
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1.1 Scope 
Defines allowed profiles, indexes and searches of the state CODIS database (SDIS) and specifically 
addresses the procedures a CODIS user must follow to request the entry of DNA data into SDIS. 
 

1.2 Individual Steps of the Procedure 
 
1.2.1 Specimen Categories & Indexes Maintained at SDIS21 

In order to facilitate proper database searches, DNA profiles stored at SDIS are organized 
into several categories or indexes.  Each index has certain criteria that must be met before a 
profile may be entered into the database or searched against other profiles stored in the 
database.  The indexes maintained at SDIS and accepted profiles for each index are listed 
below.  For all indices, inclusion requires analysis to be attempted at all core CODIS loci. 

 
1.2.1.1 Forensic, Unknown Specimen Category/Forensic Index 

 
1.2.1.1.1 The Forensic, Unknown specimen category contains single source 

DNA profiles or full major components of mixture DNA profiles (provided 
that no loci are marked as obligate) originating from and associated with 
evidence found at crime scenes and with no locus or allelic dropout at 
any of the 20 CODIS core loci. 
 

1.2.1.1.2 The Forensic Index consists of DNA profiles in the Forensic, Unknown 
specimen category.  Profiles maintained in the Forensic Index will be 
forwarded to the FBI for inclusion in NDIS. 
 

1.2.1.1.3 DNA Index of Special Concern (DISC) 
 
1.2.1.1.3.1 To take advantage of the new Rapid DNA search 

technology, certain DNA profiles may be “Rapidly Enabled” 
in the CODIS software.  “Rapidly Enabled” profiles will be 
automatically entered into the DNA Index of Special 
Concern (DISC) and will be searched at high stringency 
upon enrollment of an offender/arrestee profile from a rapid 
DNA instrument.  To be eligible for DISC, profiles: 
 
1.2.1.1.3.1.1 Must be in the Forensic, Unknown specimen 

category; 
 

1.2.1.1.3.1.2 Must be from an unsolved act of terrorism, 
kidnapping, rape or homicide;  
 

1.2.1.1.3.1.3 Must qualify for extradition; and  
 

1.2.1.1.3.1.4 Must have contact information for the person 
to be notified in the event of a rapid hit.   

 
1.2.1.1.3.2 If a profile is to be “Rapidly Enabled,” analysts must consult 

with the CODIS administrator to ensure all required 
information is available prior to CODIS data entry. 
 

1.2.1.1.3.3 Major component profiles entered into the Forensic Mixture 
specimen category prior to March 1, 2018 that meet the 
above criteria for entry into the Forensic, Unknown specimen 
category and are eligible to be “Rapidly Enabled” for search 
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purposes will have the specimen category changed to 
Forensic, Unknown following review by the CODIS 
administrator or designee.  Otherwise, major component 
profiles entered into the Forensic Mixture specimen category 
prior to March 1, 2018, will remain in the Forensic Mixture 
specimen category. 

 
1.2.1.2 Forensic Partial Specimen Category/Forensic Partial Index 

 
1.2.1.2.1 The Forensic Partial specimen category contains partial, single source 

DNA profiles originating from and associated with evidence found at 
crime scenes that have locus or allelic dropout at any of the 20 CODIS 
core loci.  Profiles in this category: 
 
1.2.1.2.1.1 Consist of at least 8 or more of the original 13 CODIS core 

loci. 
 

1.2.1.2.1.2 Satisfy a Moderate Match Estimate (MME) value of at least 1 
x 107 (10,000,000) calculated without a mismatch. 
 

1.2.1.2.2 The Forensic Partial Index consists of DNA profiles in the Forensic 
Partial specimen category.  Profiles maintained in the Forensic Partial 
Index will be forwarded to the FBI for inclusion in NDIS. 
 

1.2.1.2.3 Loci where a partial profile is indicated shall be referenced with a “(p)” on 
the CODIS Data Entry Form.   

 
1.2.1.2.4 Casework analysts should keep in mind the reported inclusions/statistical 

values should a match occur to entries in this specimen category.  If 
there would be no inclusion/statistical value for any profile matching to 
this specimen, the profile should not be entered into the CODIS 
database. 
 

1.2.1.3 INC. Forensic STR Specimen Category/Incomplete Forensic Index 
 
1.2.1.3.1 The INC. Forensic STR specimen category contains partial, single 

source DNA profiles originating from and associated with evidence found 
at crime scenes that have locus or allelic dropout at any of the 20 CODIS 
core loci.  Profiles in this category: 
 
1.2.1.3.1.1 Consist of at least 8 or more of the original 13 CODIS core 

loci. 
 

1.2.1.3.1.2 Do not meet the NDIS Moderate Match Estimate (MME) or 
NDIS Match Rarity Estimate (MRE) thresholds of 1 x 107. 

 
1.2.1.3.1.3 Satisfy a Moderate Match Estimate (MME) of at least 5 x 104 

(50,000) (SDIS MME) when calculated with no mismatch. 
 

1.2.1.3.2 The Incomplete Forensic Index consists of DNA profiles in the INC. 
Forensic STR specimen category.  Profiles maintained in the Incomplete 
Forensic Index will be searched routinely against SDIS only and will not 
be forwarded to the FBI for inclusion in NDIS. 
 

1.2.1.3.3 Loci where a partial profile is indicated shall be referenced with a “(p)” on 
the CODIS Data Entry Form.   
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1.2.1.3.4 Casework analysts should keep in mind the reported inclusions/statistical 

values should a match occur to entries in this specimen category.  If 
there would be no inclusion/statistical value for any profile matching to 
this specimen, the profile should not be entered into the CODIS 
database. 

 
1.2.1.4 Forensic Mixture Specimen Category/Forensic Mixture Index 

 
1.2.1.4.1 The Forensic Mixture specimen category contains mixture DNA 

profiles from forensic samples that contain DNA contributed from more 
than one source, such as major components of mixture DNA profiles 
with dropout or obligate alleles, minor components of mixture DNA 
profiles, and deduced profiles from intimate samples.  Profiles in this 
category:  
  
1.2.1.4.1.1 Consist of at least 8 or more of the original 13 CODIS core 

loci. 
 

1.2.1.4.1.2 Must not have more than 4 alleles at any locus. 
 

1.2.1.4.1.3 Satisfy a Moderate Match Estimate (MME) value of at least 1 
x 107 (10,000,000) calculated without a mismatch. 
 

1.2.1.4.2 The Forensic Mixture Index consists of DNA profiles in the Forensic 
Mixture specimen category.  Profiles maintained in the Forensic Mixture 
Index will be forwarded to the FBI for inclusion in NDIS.  
 

1.2.1.4.3 Alleles that are unambiguously attributed to a victim or individuals other 
than the perpetrator (e.g., elimination sample) shall not be included.   
 

1.2.1.4.4 Casework analysts should keep in mind the reported inclusions/statistical 
values should a match occur to entries in this specimen category.  If 
there would be no inclusion/statistical value for any profile matching to 
this specimen, the profile should not be entered into the CODIS 
database. 

 
1.2.1.5 INC. For. Mixture Specimen Category/Incomplete Forensic Mixture Index 

 
1.2.1.5.1 The INC. For. Mixture specimen category contains mixture DNA 

profiles from forensic samples that contain DNA contributed from more 
than one source, such as major components of mixture DNA profiles 
with dropout or obligate alleles, minor components of mixture DNA 
profiles, and deduced profiles from intimate samples.  Profiles in this 
category: 
 
1.2.1.5.1.1 Consist of least 8 or more of the original 13 CODIS core loci. 

 
1.2.1.5.1.2 Must not have more than 4 alleles at any locus. 

 
1.2.1.5.1.3 Do not meet the NDIS Moderate Match Estimate (MME) or 

NDIS Match Rarity Estimate (MRE) thresholds of 1 x 107.   
 

1.2.1.5.1.4 Satisfy an SDIS Moderate Match Estimate (MME) of 5 x 104 
(50,000) when calculated with one mismatch.  
 



Standard Operating Procedures 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 60 of 170 

 

1.2.1.5.2 The Incomplete Forensic Mixture Index consists of DNA profiles in the 
INC. For. Mixture specimen category. Profiles maintained in the 
Incomplete Forensic Mixture Index will be searched routinely against 
SDIS only and will not be forwarded to the FBI for inclusion in NDIS. 
 

1.2.1.5.3 Alleles that are unambiguously attributed to a victim or individuals other 
than the perpetrator (e.g., elimination sample) shall not be included.    

 
1.2.1.5.4 Casework analysts should keep in mind the reported inclusions/statistical 

values should a match occur to entries in this specimen category.  If 
there would be no inclusion/statistical value for any profile matching to 
this specimen, the profile should not be entered into the CODIS 
database.  

 
1.2.1.6 Forensic Targeted Specimen Category/Forensic Targeted Index (NDIS) 

 
1.2.1.6.1 The Forensic Targeted specimen category contains forensic partial 

and forensic mixture profiles that do not meet the NDIS Moderate Match 
Estimate (MME) of 1 x 107 but are NDIS eligible when searched 
“stringency by locus” at NDIS.  Loci marked partial (i.e. dropout) and loci 
with more than 2 alleles will be searched at moderate stringency and all 
other loci are searched at high stringency.  Profiles in this category: 
 
1.2.1.6.1.1 Consist of at least 8 or more of the original 13 CODIS core 

loci. 
 

1.2.1.6.1.2 Do not meet the NDIS Moderate Match Estimate (MME) of at 
least 1 x 107. 

 
1.2.1.6.1.3 Satisfy a Match Rarity Estimate (MRE) (stringency by locus) 

value of at least 1 x 107 (10,000,000) when calculated with 
no mismatch.   

 
1.2.1.6.2 The Forensic Targeted Index consists of DNA profiles in the Forensic 

Targeted specimen category.  Profiles maintained in the Forensic 
Targeted Index will be forwarded to the FBI for inclusion in NDIS. 
 

1.2.1.6.3 Loci which have more than two alleles will automatically be searched at 
moderate stringency.  All other loci to be searched at MODERATE 
stringency MUST be marked with a “(p)” on the CODIS Data Entry Form.  
Obligate alleles cannot be designated in Targeted specimen categories. 

Note:  For any locus which will be searched at high stringency, it should 
be probable that the genotype is attributable to a single individual. 

 
1.2.1.7 SDIS Forensic Targeted Specimen Category/SDIS Targeted Index 

 
1.2.1.7.1 The SDIS Forensic Targeted specimen category contains forensic 

partial and forensic mixture profiles that do not meet the NDIS Moderate 
Match Estimate (MME) of 1 x 107, the SDIS MME of 5 x 104, or the NDIS 
Match Rarity Estimate (MRE) of 1 x 107 but are SDIS eligible when 
searched “stringency by locus” at SDIS.  Loci marked partial (i.e. 
dropout) and loci with more than 2 alleles will be searched at moderate 
and all other loci are searched at high stringency.  Profiles in this 
category: 
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1.2.1.7.1.1 Consist of at least 8 or more of the original 13 CODIS core 

loci. 
 

1.2.1.7.1.2 Do not meet the NDIS Moderate Match Estimate (MME) of 1 
x 107, the SDIS MME of 5 x 104, or the NDIS Match Rarity 
Estimate (MRE) of 1 x 107. 

 
1.2.1.7.1.3 Satisfy a Match Rarity Estimate (MRE) (stringency by locus) 

value of 5 x 104 (50,000) when calculated with no mismatch.  
 

1.2.1.7.2 The SDIS Targeted Index consists of DNA profiles in the SDIS Forensic 
Targeted specimen category.  Profiles maintained in the SDIS Targeted 
Index will be searched routinely against SDIS only and will not be 
forwarded to the FBI for inclusion in NDIS.   
 

1.2.1.7.3 Loci which have more than two alleles will automatically be searched at 
moderate stringency.  All other loci to be searched at MODERATE 
stringency MUST be marked with a “(p)” on the CODIS Data Entry Form.  
Obligate alleles cannot be designated in Targeted specimen categories. 

 
1.2.1.8 Missing Person & Deduced Missing Person Specimen Categories/Missing 

Person Index 
 
1.2.1.8.1 The Missing Person specimen category contains DNA profiles 

developed from samples known to have been collected directly from 
missing persons (e.g., medical specimens).  Profiles in this category 
must be single source and consist of at least 7 or more of the original 13 
CODIS core loci plus Amelogenin with a second technology (e.g., Y-
STRs or mito) recommended.  In order to comply with NDIS 
recommendations, rapidly mutating YSTR loci (DYS449, DYS518, 
DYS570, DYS576, DYS627 and DYF387S1 will not be entered into the 
State or National databases.   

 
1.2.1.8.2 The Deduced Missing Person specimen category contains DNA 

profiles obtained from intimate items purported to belong to missing 
persons (e.g., toothbrush).  Profiles in this category must be single 
source and consist of at least 7 or more of the original 13 CODIS core 
loci plus Amelogenin with a second technology (e.g., Y-STRs or mito) 
recommended. 
 

1.2.1.8.3 The Missing Person Index consists of DNA profiles in the Missing 
Person and Deduced Missing Person specimen categories.  Profiles 
maintained in the Missing Person Index will be forwarded to the FBI for 
inclusion in NDIS.  

 
1.2.1.8.4 Any locus with known dropout (an allele visible below threshold) will not 

be used for entry. 
 

1.2.1.8.5 Metadata including but not limited to the age, and last known contact of 
the missing person should be included in the data entry request to be 
entered in appropriate fields in the database to aid in potential match 
evaluation. 
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1.2.1.9 Biological Child, Biological Father, Biological Mother, Biological Sibling, 
Maternal Relative & Paternal Relative Specimen Categories/Relatives of 
Missing Person Index 
 
1.2.1.9.1 The Biological Child, Biological Father, Biological Mother, 

Biological Sibling, Maternal Relative, and Paternal Relative 
specimen categories contain DNA profiles from the known reference 
samples of biological relatives and are stored in the specimen category 
that describes the relationship between the missing person and the 
relative.  Profiles in this category must be single source and consist of all 
20 CODIS core loci plus Amelogenin. 

 
1.2.1.9.1.1 The Maternal Relative specimen category contains profiles 

provided from a maternal biological relative who is not a 
child, mother or sibling of the missing person.   
 

1.2.1.9.1.2 The Paternal Relative specimen category contains profiles 
provided from a paternal biological relative who is not a 
child, father or sibling of the missing person.   

 
1.2.1.9.2 The Relatives of Missing Person Index consists of DNA profiles 

belonging to the following specimen categories: Biological Child, 
Biological Father, Biological Mother, Biological Sibling, Maternal 
Relative, and Paternal Relative.  Profiles maintained in the Relatives of 
Missing Person Index will be forwarded to the FBI for inclusion in NDIS; 
however, once the individual corresponding to the reference sample has 
been identified, the specific DNA profile must be removed from this 
index.  In order to comply with NDIS recommendations, rapidly mutating 
YSTR loci (DYS449, DYS518, DYS570, DYS576, DYS627 and 
DYF387S1 will not be entered into the State or National databases.   
 

1.2.1.9.3 The Federal DNA Identification Act of 1994 [34 U.S.C. section 
12592(a)(4)] authorizes the inclusion of DNA records from “analyses of 
DNA samples voluntarily contributed from relatives of missing persons.”  
To ensure eligibility for upload to and searching at NDIS of the biological 
relative reference DNA sample, there must be documentation of the 
voluntariness in the form of a signed written consent form in the 
presence of law enforcement. 

 
1.2.1.10 Unidentified Person Specimen Category/Unidentified Human (Remains) Index 

 
1.2.1.10.1 The Unidentified Person specimen category contains DNA profiles 

obtained from recovered deceased individuals (including body parts and 
tissue) or from an individual who is unidentified (e.g., children who 
cannot and others who cannot or will not identify themselves).  Profiles in 
this category must be single source and consist of at least 1 of the 20 
CODIS core loci plus Amelogenin.  In order to comply with NDIS 
recommendations, rapidly mutating YSTR loci (DYS449, DYS518, 
DYS570, DYS576, DYS627 and DYF387S1 will not be entered into the 
State or National databases.   

 
1.2.1.10.2 The Unidentified Human (Remains) Index consists of DNA profiles in 

the Unidentified Person specimen category.   Profiles maintained in the 
Unidentified Human (Remains) Index will be forwarded to the FBI for 
inclusion in NDIS. 
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1.2.1.10.3 Loci with apparent dropout shall not be included in the profile. 
 

1.2.1.10.4 At least 7 or more of the original 13 CODIS core loci plus Amelogenin 
allows for more robust searching at NDIS. 

 
1.2.1.10.5  Metadata including but not limited to the approximate age and location 

of the unidentified remains should be included in the data entry request 
for these specimens to be entered into the database to assist in match 
evaluation. 

 
1.2.1.11 Convicted Offender Specimen Category/Offender Index 

 
1.2.1.11.1 The Convicted Offender specimen category contains DNA profiles 

obtained from individuals convicted of a state qualifying offense as 
indicated in Oklahoma Statute Title 74 Section 150.27a.  Profiles in this 
category must be single source and consist of at least 12 of the original 
13 CODIS core loci.   

 
1.2.1.11.2 The Offender Index consists of DNA profiles from in the Convicted 

Offender specimen category.  Profiles maintained in the Convicted 
Offender Index will be forwarded to the FBI for inclusion in NDIS. 

 
1.2.1.11.2.1 For convicted offender samples consisting of 12 of the 

original 13 CODIS core loci, although they can be uploaded 
to NDIS, they will only be searched once a year when NDIS 
performs a 12 original CODIS core loci search. 
 

1.2.1.11.2.2 Convicted offender samples consisting of 12 of the original 
13 CODIS core loci will be searched in the regular SDIS 
Autosearches of the Offender Index.  

 
1.2.1.11.3 As long as an attempt was made to genotype at all loci, profiles that are 

complete at least 12 of the original 13 CODIS core loci, even if dropout is 
exhibited at any other loci (including but not limited to D1S1656, 
D2S441, D10S1248, Penta E, D2S1338, Penta D, DYS391, D12S391, 
D19S433, or D22S1045), may be included in the Offender Index.  

 
1.2.1.11.4 Reanalysis of Convicted Offender Samples  

 
1.2.1.11.4.1 If through any type of reanalysis (e.g., research, hit 

verification, validation etc.), additional genetic information is 
generated at loci that were not originally included in a 
convicted offender sample record, the new profile may be 
imported on the common message format (.cmf) file for the 
plate on which the reanalysis occurred.   
 

1.2.1.11.4.2 If reanalysis of a sample results in any discordant genotype 
at loci that were already included, the CODIS analyst shall 
investigate the potential reason for discrepancy and 
document any findings on a CODIS Sample Reconciliation 
Form (CODIS_Sample_Reconciliation), which will be 
retained. If necessary, the incident will be handled according 
to OSBI CSD Quality Manual QP 13 (Nonconforming Work). 
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1.2.1.11.4.3 If the reanalysis of a sample demonstrates dropout, any 
additional loci that do not demonstrate dropout or possible 
dropout should be manually added to the original DNA 
record and documented via the CODIS Manual Offender 
Data Entry Form (CODIS_Manual_Offender_Data_Entry). 

 
1.2.1.11.4.4 These profiles are allowable under the NDIS definition of 

“composite” as long as they are from the same offender 
card.  Data from separate offender cards from the same 
individual will not be combined. 

 
1.2.1.12 INC. Offender STR Specimen Category/Incomplete Offender Index 

 
1.2.1.12.1 The INC. Offender STR specimen category contains partial DNA 

profiles obtained from individuals convicted of a state qualifying offense 
as indicated in Oklahoma Statute Title 74 Section 150.27a.  Profiles in 
this category must be single source profile and consist of at least 8 or 
more of the original 13 CODIS core loci. 

 
1.2.1.12.2 The Incomplete Offender Index consists of DNA profiles in the INC. 

Offender STR specimen category.  Profiles maintained in the Incomplete 
Offender Index will be searched routinely against SDIS only and will not 
be forwarded to the FBI for inclusion in NDIS. 
 

1.2.1.12.3 Loci that exhibit suspected dropout will not be used for entry.  
 

1.2.1.12.4 These profiles may be temporarily assigned to this specimen category 
until additional analysis is performed or a new sample is submitted to the 
OSBI.  The specimen will be re-assigned to the Convicted Offender 
specimen category once results at all original 13 CODIS core loci have 
been obtained.  

 
1.2.1.13 Arrestee Specimen Category/Arrestee Index 

 
1.2.1.13.1 The Arrestee specimen category contains DNA profiles from 

individuals arrested of a state qualifying offense as indicated in 
Oklahoma Statute Title 22 Section 210.  Profiles in this category must be 
single source and consist of at least 12 of the original 13 CODIS core 
loci.   

 
1.2.1.13.2 The Arrestee Index consists of DNA profiles in the Arrestee specimen 

category.  Profiles maintained in the Arrestee Index will be forwarded to 
the FBI for inclusion in NDIS.   

 
1.2.1.13.2.1 For arrestee samples consisting of 12 of the original 13 

CODIS core loci, although they can be uploaded to NDIS, 
they will only be searched once a year when NDIS performs 
a 12 original CODIS core loci search. 
 

1.2.1.13.2.2 Arrestee samples consisting of 12 of the original 13 CODIS 
core loci will be searched in the regular SDIS Autosearches 
of the Arrestee Index.  

 
1.2.1.13.3 As long as an attempt was made to genotype at all loci, profiles that are 

complete at least 12 of the original 13 CODIS core loci, even if dropout is 
exhibited at any other loci (including but not limited to D1S1656, 
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D2S441, D10S1248, Penta E, D2S1338, Penta D, DYS391, D12S391, 
D19S433, or D22S1045), may be included in the Arrestee index. 
 

1.2.1.13.4 Reanalysis of Arrestee Samples 
 

1.2.1.13.4.1 If through any type of reanalysis (e.g., research, hit 
verification, validation etc.), additional genetic information is 
generated at loci that were not originally included in an 
arrestee sample record, the new profile may be imported on 
the .cmf file for the plate on which the reanalysis occurred.   
 

1.2.1.13.4.2 If reanalysis of a sample results in any discordant genotype 
at loci that were already included, the CODIS analyst shall 
investigate the potential reason for discrepancy and 
document any findings on a CODIS Sample Reconciliation 
Form (CODIS_Sample_Reconciliation), which will be 
retained. If necessary, the incident will be handled according 
to OSBI CSD Quality Manual QP 13 (Nonconforming Work). 
 

1.2.1.13.4.3 If the reanalysis of a sample demonstrates dropout, any 
additional loci that do not demonstrate dropout or possible 
dropout should be manually added to the original DNA 
record and documented via the CODIS Manual Offender 
Data Entry Form (CODIS_Manual_Offender_Data_Entry). 

 
1.2.1.13.4.4 These profiles are allowable under the NDIS definition of 

“composite” as long as they are from the same offender 
card.  Data from separate offender cards from the same 
individual will not be combined. 
 

1.2.1.14 INC. Arrestee Specimen Category/Incomplete Arrestee Index 
 
1.2.1.14.1 The Inc. Arrestee specimen category contains partial DNA profiles 

obtained from individuals arrested of a state qualifying offense as 
indicated in Oklahoma Statute Title 22 Section 210.  Profiles in this 
category must be single source and consist of at least 8 or more of the 
original 13 CODIS core loci. 

 
1.2.1.14.2 The Incomplete Arrestee Index consists of DNA profiles in the Inc. 

Arrestee specimen category.  Profiles maintained in the Incomplete 
Arrestee Index will be searched routinely against SDIS only and will not 
be forwarded to the FBI for inclusion in NDIS. 
 

1.2.1.14.3 Loci that exhibit suspected dropout will not be used for entry.  
 

1.2.1.14.4 These profiles may be temporarily assigned to this specimen category 
until additional analysis is performed or a new sample is submitted to the 
OSBI.  The specimen will be re-assigned to the Arrestee specimen 
category once results at all original 13 CODIS core loci have been 
obtained. 

 
1.2.1.15 Multi-Allelic Offender Specimen Category/Multi-Allelic Offender Index 

 
1.2.1.15.1 The Multi-Allelic Offender specimen category contains DNA profiles 

obtained from individuals arrested or convicted of a state qualifying 
offense as indicated in Oklahoma Statute Title 74 Section 150.27a that 
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have three or more alleles at two or more loci.  Profiles in this category 
must consist of all original 13 CODIS core loci.   

 
1.2.1.15.2 The Multi-Allelic Offender Index consists of DNA profiles in the Multi-

Allelic Offender specimen category.  Profiles maintained in the Multi-
Allelic Offender Index will be forwarded to the FBI for inclusion in NDIS.  

 
1.2.1.15.3 As long as an attempt was made to genotype at all loci, profiles that are 

complete at the original 13 CODIS core loci, even if dropout is exhibited 
at any other loci (including but not limited to D1S1656, D2S441, 
D10S1248, Penta E, D2S1338, Penta D, DYS391, D12S391, D19S433, 
or D22S1045), may be included in the Multi-Allelic Offender index. 

 
1.2.1.15.4 Reanalysis of Multi-Allelic Offender Samples 

 
1.2.1.15.4.1 If through any type of reanalysis (e.g., research, hit 

verification, validation etc.), additional genetic information is 
generated at loci that were not originally included in a multi-
allelic offender sample record, the new profile may be 
imported on the .cmf file for the plate on which the reanalysis 
occurred.   
 

1.2.1.15.4.2 If reanalysis of a sample results in any discordant genotype 
at loci that were already included, the CODIS analyst shall 
investigate the potential reason for discrepancy and 
document any findings on a CODIS Sample Reconciliation 
Form (CODIS_Sample_Reconciliation), which will be 
retained. If necessary, the incident will be handled according 
to OSBI CSD Quality Manual QP 13 (Nonconforming Work). 
 

1.2.1.15.4.3 If the reanalysis of a sample demonstrates dropout, any 
additional loci that do not demonstrate dropout or possible 
dropout should be manually added to the original DNA 
record and documented via the CODIS Manual Offender 
Data Entry Form (CODIS_Manual_Offender_Data_Entry). 

 
1.2.1.15.4.4 These profiles are allowable under the NDIS definition of 

“composite” as long as they are from the same offender 
card.  Data from separate offender cards from the same 
individual will not be combined. 

 
1.2.1.16 Legal Specimen Category/Legal Index 

 
1.2.1.16.1 The Legal specimen category contains DNA profiles obtained from 

known suspects in criminal investigations and other DNA samples from 
individuals collected under applicable legal authorities.  As of January 1, 
2006, suspect profiles are eligible for entry into SDIS in accordance with 
Oklahoma Statute Title 74 Section 150.27a.  Profiles in this category 
must be single source and consist of all 20 CODIS core loci (excluding 
Amelogenin). 
 

1.2.1.16.2 The Legal Index consists of DNA profiles in the Legal specimen 
category.  Profiles maintained in the Legal Index will be searched 
routinely and uploaded to NDIS per approval from the NDIS Custodian.   
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1.2.1.16.3 For the purposes of this policy, a suspect is defined as any individual 
listed as a suspect or subject in the BEAST, on a request for Laboratory 
Examination form (RFLE) or on a OSBI Criminalistics Examination 
Report.  This does not include exclusionary samples collected from 
individuals for elimination purposes only; exclusionary samples shall not 
be entered into CODIS. 

 
1.2.1.16.4 Suspect samples may include known reference samples collected from 

the person, or secondary reference samples, such as cigarette butts, 
chewing gum, razors, and toothbrushes.   
 

1.2.1.16.5 If the suspect profile matches a casework profile that will be entered into 
CODIS, or the suspect profile is already in CODIS from an arrestee or 
convicted offender sample, the suspect profile will not be added to the 
Legal Index.   
 

1.2.1.16.6 If a suspect known/legal specimen is entered into CODIS, and 
subsequent analysis yields a CODIS eligible forensic profile that matches 
or is consistent with the legal specimen, the legal specimen will be 
removed from CODIS.  A CODIS Request for Profile Removal Form 
should be filled out for the legal specimen and submitted with the CODIS 
Data Entry Form for the forensic sample.  
 

1.2.1.16.7 If a CODIS hit has led to the submission of a suspect known/legal 
specimen, that legal specimen should not be entered into the CODIS 
database. 
 

1.2.1.16.8 Suspect name and date of birth (if available) should be sent to the 
CODIS Unit for the purpose of determining if the sample already exists in 
the CODIS database.  This information can be included on the Data 
Entry Form or separately via email, etc. 

 
1.2.1.17 INC. Legal Specimen Category/Incomplete Legal Index 

 
1.2.1.17.1 The INC. Legal specimen category contains partial DNA profiles 

obtained from known suspects in criminal investigations and other DNA 
samples from individuals collected under applicable legal authorities.  
Profiles in this category must be single source and consist of at least 8 or 
more of the original 13 CODIS core loci. 
 

1.2.1.17.2 The Incomplete Legal Index consists of DNA profiles in the INC. Legal 
specimen category.  Profiles maintained in the Incomplete Legal Index 
will be searched routinely against SDIS only and will not be forwarded to 
the FBI for inclusion in NDIS. 

 
1.2.1.17.3 Loci where a partial profile is indicated shall be left blank on the CODIS 

Data Entry Form. 
 

1.2.1.17.4 These profiles may be temporarily assigned to this index until additional 
analysis is performed.  The specimen will be re-assigned to the Legal 
Index once results at all 20 CODIS core loci have been obtained. 

 
1.2.1.18 Staff Specimen Category/Employee Index 

 
1.2.1.18.1 The Staff specimen category contains DNA profiles from known 

reference samples voluntarily provided by employees of the law 
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enforcement agencies.  The profiles must be single source and consist of 
all 20 CODIS core loci.  
 

1.2.1.18.2 The Employee Index consists of DNA profiles in the Staff specimen 
category.  Profiles maintained in the Employee Index will be searched 
routinely against SDIS only and will not be forwarded to the FBI for 
inclusion in NDIS.  This search is conducted to exclude the possibility 
that a forensic DNA profile originated from a law enforcement employee 
who was in close proximity to the sample at the crime scene or during 
analysis of the evidence. 

 
1.2.1.19 Contaminant Profile Specimen Category/Contaminant Index 

 
1.2.1.19.1 The Contaminant Profile specimen category contains DNA profiles 

originating from sample contamination in one of the Oklahoma CODIS 
participating DNA laboratories and from nationally recognized 
consumable (plastics) contamination.  The profile eligibility for this 
category is determined by the CODIS administrator on a case-by-case 
basis. 
 

1.2.1.19.2 The Contaminant Index consists of DNA profiles in the Contaminant 
Profile specimen category.  Profiles maintained in the Contaminant Index 
will be searched routinely against SDIS only and will not be forwarded to 
the FBI for inclusion in NDIS.  This search is conducted to expedite 
identification and remediation of a contamination problem. 

 
1.2.1.20 Y-STR Forensic Unknown Specimen Category/Y-STR Forensic Index 

 
1.2.1.20.1 The Y-STR Forensic Unknown specimen category contains DNA 

profiles from forensic samples consisting solely of alleles derived from Y-
STR genetic markers.  These profiles can be included at SDIS but must 
be single source (or a full major component profile originating from a 
mixture) and consist of at least 24 of the 25 Y-STR loci. 
 

1.2.1.20.2 The Y-STR Forensic Index consists of DNA profiles in the Y-STR 
Forensic Unknown specimen category.  Profiles maintained in the Y-STR 
Forensic Index will be entered into SDIS but will not be searched at this 
time.  These profiles will not be forwarded to the FBI for inclusion in 
NDIS. 

 
1.2.1.21 Y-STR Legal Specimen Category/Y-STR Legal Index 

 
1.2.1.21.1 The Y-STR Legal specimen category contains DNA profiles from 

known suspects consisting solely of alleles derived from Y-STR genetic 
markers.  These profiles can be included in SDIS, even if there is an 
existing STR profile in CODIS from an offender or previous legal sample, 
but must be single source and consist of all 25 Y-STR loci.  
 

1.2.1.21.2 The Y-STR Legal Index consists of DNA profiles in the Y-STR Legal 
specimen category.  Profiles maintained in the Y-STR Legal Index will be 
entered into SDIS but will not be searched at this time.  These profiles 
will not be forwarded to the FBI for inclusion in NDIS. 
 

1.2.1.21.3 Legal profiles with Y-STR alleles should only be entered in the Y-STR 
Legal specimen category if there is already an STR profile in CODIS 
from an offender sample.  Otherwise, these profiles should be entered in 
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the Legal Index where they will be searched against all other STR 
profiles and uploaded to NDIS.  
 

1.2.1.21.4 If the STR profile is associated with a specimen already in the Legal 
Index, the Y-STR profile will be added to that specimen.   

 
1.2.1.21.5 If the Y-STR profile is associated with an individual who has been 

entered as an offender or arrestee, then a new specimen consisting of 
only the Y-STR profile will be added to the Y-STR Legal Index. 

 
 

1.2.2 Definition of Acceptable DNA Profiles 
Before a DNA profile can be uploaded, entered into, or searched against SDIS, the following 
criteria must be met:  

 
1.2.2.1 The DNA profile must be developed by an accredited forensic DNA laboratory. 

 
1.2.2.2 The DNA profile must be developed in compliance with the DNA Identification Act of 

1994 and FBI approved Quality Assurance Standards. 
 

1.2.2.3 The DNA profile must be subjected to a thorough technical review by a qualified DNA 
analyst. 
 

1.2.2.4 All DNA profiles must be associated with an accurate result for PCR DNA controls 
and reagent blanks. 
 

1.2.2.5 All DNA profiles must be derived from analysis using an NDIS accepted PCR kit. 
 

1.2.2.6 OSBI casework analysts will use the most complete results for entry into CODIS if 
there are multiple amplifications of the same DNA extract.  Allelic data from separate 
extractions will not be combined. 
 

1.2.2.7 Low template or low copy DNA analyses shall not be submitted to SDIS. 
 

1.2.2.7.1 Low template or low copy DNA analyses has been defined as: based on 
a laboratory’s internal validation, any DNA typing results generated from 
limited quantity and/or quality DNA template using conditions that have 
demonstrated increased stochastic effects.  Stochastic effects may 
include: allelic drop-in or dropout, increased stutter, and increased intra-
locus peak height imbalance. 

 
1.2.3 Analysis of Casework Samples 

The following applies to DNA analysis performed at the OSBI by the forensic biology 
casework units on casework samples: 

 
1.2.3.1 Analysis performed on casework samples will comply with all applicable OSBI 

policies and the OSBI Forensic Biology Units’ Policy Manual. 
 
1.2.3.1.1 In the event the OSBI uses a contract laboratory for analysis, the 

contract laboratory will only use procedures approved by the OSBI 
Forensic Biology Discipline Technical Manager. 

 
1.2.3.2 Analysis at all 20 CODIS core loci will be attempted on the victim reference sample 

and any other reference sample necessary to deduce a suspect profile from a 
mixture. 
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1.2.3.3 Casework DNA profiles must be subjected to a thorough technical review by qualified 
OSBI personnel (in accordance with the OSBI Forensic Biology Units’ Policy Manual) 
prior to entry or search against SDIS. 
 

1.2.3.4 A casework DNA profile must be referenced in an OSBI Criminalistics Examination 
Report to be eligible for entry into or searched against SDIS.  Additionally, there must 
be documentation in the case record of each of the following three criteria: 

 
1.2.3.4.1 A crime has been committed; 

 
1.2.3.4.2 The DNA sample was recovered directly from the crime scene and is 

attributed to the putative perpetrator; and 
 

1.2.3.4.3 Elimination sample(s) have been requested, if applicable. 
 

1.2.3.5 For any profile that must meet a Moderate Match Estimate (MME) threshold, the 
CODIS Popstats Match Estimation calculation will be used to determine the MME 
(match rarity). 

 
1.2.3.5.1 The Moderate Match Estimate (MME) is the inverse of the Match Rarity 

Estimate (MRE). 
 

1.2.3.5.2 Only the original 13 CODIS core loci will be used in the calculation. 
 

1.2.3.5.3 The revised NIST 2017 combined population database will be used for 
this calculation with a theta value of 0.01. 
 

1.2.3.5.4 The results should be provided in the case record and will be reviewed 
by the technical reviewer. 

 
1.2.3.6 For any profile that must meet a Match Rarity Estimate (MRE) threshold, the CODIS 

Popstats Match Estimation calculation will be used to determine the MRE. 
 

1.2.3.6.1 The Match Rarity Estimate (MRE) is the inverse of the Rarity Estimate 
(MRE) when calculated with a specified stringency by locus (high or 
moderate). 
 

1.2.3.6.2 Only the original 13 CODIS core loci will be used in the calculation. 
 

1.2.3.6.3 The revised NIST 2017 combined population database will be used for 
this calculation with a theta value of 0.01. 
 

1.2.3.6.4 All STR loci will be evaluated at high stringency with the exception of: 
 

1.2.3.6.4.1 STR loci that are marked partial will be evaluated at 
moderate stringency.  Dropout, alleles below peak stochastic 
threshold, etc. should be considered when determining 
whether to mark STR loci as partial. 
 

1.2.3.6.4.2 STR loci with more than 2 alleles will be evaluated at 
moderate stringency. 

 
1.2.3.6.5 If the profile in question is a single source minor component of a mixture, 

all homozygous loci should be presumed to have dropout and be 
evaluated at moderate stringency. 
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1.2.3.6.6 When calculating the MRE, it is necessary to change the stringency at 
each locus in the grid in Popstats.  

 
1.2.3.6.7 The results should be provided in the case record and will be reviewed 

by the technical reviewer.  For cases that require MME calculation, a 
copy of the match estimation report will be uploaded to the BEAST 
documents tab.  

 
1.2.3.7 Additional eligibility criteria included in the NDIS Operational Procedures Manual will 

also be considered when determining eligibility. 
 

1.2.3.8 All DNA profiles developed by the casework unit that meet eligibility guidelines for 
inclusion in the database must be forwarded to the CODIS unit for entry unless the 
CODIS administrator has been consulted and has given approval for the profile to be 
left out. 

 
1.2.4 Analysis of Offender Samples 

The following applies to DNA analysis performed at the OSBI by the CODIS Unit on offender 
(database) samples (including convicted offender and arrestee samples): 

 
1.2.4.1 All analysis performed on offender samples will comply with all applicable OSBI 

policies and the OSBI CODIS Unit Policy Manual. 
 
1.2.4.1.1 In the event a contract laboratory is used for analysis, the contract 

laboratory will only use procedures approved by the OSBI CODIS 
Administrator and OSBI Forensic Biology Discipline Technical Manager. 

 
1.2.4.2 Offender profiles must be subjected to a thorough technical review by qualified OSBI 

personnel (in accordance with the OSBI CODIS Unit Policy Manual) prior to entry or 
search against SDIS. 
 

1.2.5 Creating Specimen ID Numbers 
 
1.2.5.1 Casework Samples 

 
1.2.5.1.1 If a casework sample is analyzed by the OSBI, the CODIS Specimen ID 

number will consist of the state abbreviation, the DNA analyst’s initials, 
the OSBI case number, and the OSBI item number. 
Example: OK-RLP-18-1000-B1. 
  

1.2.5.1.2 If a vendor laboratory analyzes a casework sample, a prefix identifying 
the vendor and the year of the contract may be used instead of the state 
abbreviation and analyst’s initials. 
Example: XX06-18-1000-B1. 
 

1.2.5.2 Offender Samples 
 
1.2.5.2.1 If an offender sample is analyzed by the OSBI, the CODIS Specimen ID 

number will consist of the offender sample number.   
Example: C18-001000. 
  

1.2.5.2.2 If a contract laboratory analyzes an offender database sample, a prefix 
identifying the vendor and the year of the contract may be added to the 
CODIS Specimen ID number to identify the vendor laboratory.   
Example: XX06-C18-001000. 
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1.2.6 CODIS Data Entry (Request & Documentation) 
The CODIS Unit is responsible for the integrity and security of all data entered into 
SDIS.  Any discrepancies will be forwarded to the CODIS administrator for determination of 
profile eligibility prior to entry into or search against SDIS. 

 
1.2.6.1 OSBI Casework Profiles  

 
1.2.6.1.1 Profile Eligibility Considerations 

 
1.2.6.1.1.1 Careful consideration should be taken to ensure profiles 

meet all applicable NDIS guidelines before entry into the 
database.  To help with this determination, the FBI’s “Guide 
to Determining What is Allowable in the Forensic Index at 
NDIS” (flowchart) should be used.   

 
1.2.6.1.1.1.1 No profile from an evidentiary sample that 

matches the victim known or an 
exclusionary known (e.g., husband, 
boyfriend, etc.) shall be entered into CODIS.   
 

1.2.6.1.1.1.2 A profile that matches a suspect obtained 
from an item belonging to that suspect (e.g., 
clothing or other article that would be 
expected to yield the owner’s profile) is not 
considered an evidentiary sample and shall 
not be entered into CODIS. 

 
1.2.6.1.1.2 In conjunction with the FBI’s “Guide to Determining What is 

Allowable in the Forensic Index at NDIS,” the following 
guidelines should be used in determining profile eligibility: 

 
1.2.6.1.1.2.1 If there are multiple, similar profiles from a 

case, only the most complete and probative 
profile will be entered into CODIS. 

 
1.2.6.1.1.2.1.1 If there are mixtures with 

clear major and minor 
profiles, it is preferable to 
put in the clear major or 
minor profile than to put in 
an indistinguishable mixture 
profile that has consistent 
information. 
Example: Mixture on jacket, 
clear major/minor, major not 
consistent w/victim. Mixture 
on jeans, not 
distinguishable, with 2 
additional alleles (1 each at 
2 loci) than major profile 
from jacket. Put in major 
profile from jacket. 

 
1.2.6.1.1.2.2 A mixture profile may be entered in its 

entirety provided that there are no more than 
4 alleles at any locus and it meets the 



Standard Operating Procedures 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 73 of 170 

 

appropriate Moderate Match Estimate 
(MME) threshold or Match Rarity Estimate 
(MRE) threshold. 
 

1.2.6.1.1.2.3 A known DNA profile can be subtracted from an otherwise 
indistinguishable mixture if the mixture profile is from an 
intimate sample.  A known DNA profile from an intimate 
sample can only be subtracted from a two-person mixture.   

1.2.6.1.1.2.3.1 This DNA profile will be 
considered a Forensic 
Mixture.   
 

1.2.6.1.1.2.3.2 For the purposes of this 
policy, any sample from a 
person’s body will be 
considered as an intimate 
sample (i.e., vaginal swabs, 
oral swabs, fingernail 
scrapings, etc.). 
 

1.2.6.1.1.2.3.3 Obligate alleles: In 
deducing mixture profiles, if 
it is possible that a portion 
of the locus contains an 
allele shared between the 
victim and suspect, any 
portion of the locus that 
could not be contributed by 
the victim should be marked 
as obligate by marking that 
allele with a plus (+) sign. 

 
Note: Obligate alleles 
cannot be designated in 
Targeted specimen 
categories. 

 
1.2.6.1.1.2.3.4 A known profile cannot be 

subtracted out from an 
intimate, indistinguishable 
mixture if that known has 
been excluded from the 
mixture. 

 
1.2.6.1.1.2.4 The request for a known reference sample 

from an elimination individual must occur 
prior to entry of the DNA profile into CODIS 
and may be in the form of a phone 
conversation or e-mail documented in the 
case record. 

 
1.2.6.1.1.2.5 Provided that there is documentation that a 

known reference sample has been 
requested from any consensual partner prior 
to entry into CODIS, an unknown male 
profile from a sexual assault case may be 
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entered into CODIS, as long as the profile 
meets all other eligibility criteria. 

 
1.2.6.1.2 CODIS Data Entry Forms 

 
1.2.6.1.2.1 The casework analyst will fill out all applicable areas of an 

electronic version of the CODIS Data Entry Form 
(CODIS_Data_Entry_Form) for each profile determined to 
be eligible for entry into SDIS and/or NDIS and electronically 
sign and date the form.   

 
1.2.6.1.2.1.1 The “Description of Profile Entered” will 

match the description of evidence in the 
report (forensic) or the full name of the 
individual (legal, parentage), if available. 
 

1.2.6.1.2.1.2 A DNA profile from a mixture major 
component with designated obligate alleles, 
minor component, or indistinguishable will 
be considered a Forensic Mixture profile.   
 

1.2.6.1.2.1.3 Major components from a mixture (with no 
locus or allelic dropout or obligate alleles) 
will be considered a Forensic Unknown.   
 

1.2.6.1.2.1.4 A “clean” sperm or epithelial fraction will be 
considered a single source profile or 
Forensic Unknown profile. 

 
1.2.6.1.2.2 During technical review, the reviewer will verify that the 

profile is eligible for CODIS, the accuracy of the profile and 
item number, and the appropriate specimen category listed 
on each CODIS Data Entry Form, along with any Moderate 
Match Estimate threshold and Match Rarity Estimate 
threshold calculation(s), if applicable, and ensure the 
appropriate supporting documentation is present in the case 
record.  Once verified, the reviewer will electronically sign 
and date the CODIS Data Entry Form(s) indicating their 
verification of the previously mentioned items. 
 

1.2.6.1.2.3 Once each CODIS Data Entry Form has been technically 
reviewed (verified and signed) the reviewer will route the 
assignment to the case analyst for CODIS Entry using the 
routing code “CODIS” in the BEAST. The casework analyst 
will then forward the CODIS Data Entry Form(s) to the 
CODIS Unit for review and entry of the eligible profile(s) into 
SDIS by a CODIS analyst. After each profile is entered into 
CODIS, the CODIS analyst who entered the profile will 
electronically sign and date the CODIS Data Entry Form 
verifying the profile has been entered into CODIS. 
 

1.2.6.1.2.4 The CODIS Unit will return the CODIS Data Entry Form to 
the casework analyst along with the Specimen Details 
Report for each profile entered into CODIS. 
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1.2.6.1.2.5 It is the responsibility of the casework analyst to verify 
that the profile and specimen category shown on each 
Specimen Details Report are accurate.  Once verified, the 
casework analyst will electronically sign and date the CODIS 
Data Entry Form and retain it electronically in the BEAST 
case record by uploading to the BEAST Documents 
tab.  Any hard-copy documentation can be shredded, 
including the Specimen Details Report, once the CODIS 
Data Entry Form has been successfully uploaded (i.e., 
attached) to the appropriate BEAST case record and verified 
as present.  The casework analyst will then route the 
assignment back to the technical reviewer using the routing 
code “TR”. The technical reviewer will verify that the Data 
Entry Form(s) have been completed and attached to the 
BEAST case record.  Once this has been verified, the 
technical reviewer will complete the technical review by 
signing the TR form in the BEAST, and then route the 
assignment to the case analyst for approval using routing 
code “RA”.  
 

1.2.6.1.2.6 The case assignment can then be closed by the casework 
analyst and the official report issued. 

 
1.2.6.2 Local CODIS Laboratory Casework Profiles 
 

1.2.6.2.1 All other casework profiles will be entered into SDIS by processing an 
upload from an approved local CODIS laboratory (LDIS), such as Tulsa 
Police Department or Oklahoma City Police Department. 
 

1.2.6.2.2 Each LDIS laboratory must complete and return a Memorandum of 
Understanding to the OSBI CODIS administrator guaranteeing 
compliance with the same standards and procedures regarding 
acceptable data prior to uploading data to the OSBI. 

 
1.2.6.3 Offender Profiles 
 

1.2.6.3.1 Offender data received from a contract laboratory or processed in-house 
will be uploaded in bulk using CODIS Import (.cmf file).  
   

1.2.6.3.2 Individual offender profiles may be entered into CODIS by keyboard 
instead of .cmf file.  This will be documented by filling out a CODIS 
Manual Offender Data Entry Form 
(CODIS_Manual_Offender_Data_Entry) for each profile entered. 

 
1.2.7 Release of DNA Profiles for John Doe Warrants 

 
1.2.7.1 The CODIS Unit will not release mixture profiles for use in John Doe warrants.  

However, the major component of a mixture may be released. 
 

1.2.7.2 Deduced profiles or minor components of a mixture may be released in consultation 
with the CODIS administrator and the technical manager. 

 
1.2.7.3 To facilitate notification of DNA profile release, the BEAST Laboratory Information 

Management System (LIMS) program will be used: 
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1.2.7.3.1 The CODIS analyst will create an assignment for the CODIS Unit (C) 
within the BEAST.  This can be done on the “Assignments” tab. 
 

1.2.7.3.2 To ensure consistency, the description of the evidence in the profile 
release letter should match the description of evidence used in the 
applicable forensic biology unit DNA Report. 
 

1.2.7.3.3 The CODIS analyst will generate a “Notification of Profile Release for 
John Doe Warrant” letter clearly listing the DNA profile to be used in the 
John Doe warrant.  The “Notification of Profile Release for John Doe 
Warrant” letter is not a report. 
 

1.2.7.3.4 The CODIS Analyst will route the assignment to the casework analyst (or 
designee) that developed the DNA profile for administrative review. 
 

1.2.7.3.5 The administrative review will be performed as per CSD QP 31 
(Reviews).  Care should be taken to ensure the correct DNA profile is 
released. 
 

1.2.7.3.6 If corrections are necessary, the casework analyst will route the 
assignment back to the CODIS analyst. 
 

1.2.7.3.7 After completion of the administrative review, the casework analyst will 
approve the “Notification of Profile Release for John Doe Warrant” letter 
and mail any required hard copy letters to the submitting agency. 
 

1.2.7.3.8 Clicking the “Approve” button will document the completion of the 
administrative review. 

 
1.2.8 Conducting CODIS Searches 

   
1.2.8.1 Before a DNA profile may be searched against SDIS, the criteria listed in section 

1.2.2 (Definition of Acceptable DNA Profiles) of this policy must be met.   
 

1.2.8.2 The DNA profiles maintained at SDIS will only be searched using approved FBI 
CODIS software.  
 

1.2.8.3 Intentional viewing of a specimen record with the intent of performing a manual 
DNA comparison to another profile (not eligible to otherwise be searched) is 
not permitted.   
 

1.2.8.4 The CODIS Unit will maintain a record (paper or electronic) of any search conducted 
unless deemed not necessary by the CODIS administrator (e.g., searches conducted 
during training). 

 
1.2.8.5 Possible search types of SDIS include: 

 
1.2.8.5.1 Keyboard Searches 

Keyboard searches are designed to expedite a search against DNA 
profiles maintained at SDIS that are not part of the routine Autosearch.  
A keyboard search is a manual search of SDIS executed after receipt of 
a written request, and will be performed at the discretion of the CODIS 
administrator (or designee). If requests are received from any source 
other than a criminal justice agency, the keyboard search will only be 
performed if pursuant to a court order. A copy of the court order must be 
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provided to the CODIS administrator for approval prior to conducting the 
search.  To perform a keyboard search: 

 
1.2.8.5.1.1 The CODIS Keyboard Search Request Form 

(CODIS_Keyboard_Search) shall be completed and 
submitted to the CODIS administrator for approval.   
 

1.2.8.5.1.2 Before performing the search, the CODIS administrator will 
ensure that the search request is in compliance with all 
applicable laws and OSBI policy. If the request does not 
comply with these provisions, the CODIS administrator will 
notify the requestor and explain why the search was not 
conducted.   

 
1.2.8.5.1.2.1 Notification shall be in the form of a letter 

(on official OSBI letterhead) if the search 
request is from an OSBI criminalist, the 
Tulsa Police Department Forensic 
Laboratory, or the Oklahoma City Police 
Department Laboratory.  All other 
notifications may be made via email. 

 
1.2.8.5.1.3 If the search request has been approved by the CODIS 

administrator, the DNA profile(s) may be searched against 
SDIS using the same search combinations as allowed in a 
routine index-to-index search.  
 

1.2.8.5.1.4 If the search is conducted, the CODIS administrator will 
notify the requestor as to the result of any search and 
provide a copy of any potential CODIS Match Reports 
generated as a result of the search.   

 
1.2.8.5.1.4.1 Notification shall be in the form of a letter 

(on official OSBI letterhead) if the search 
request is from an OSBI criminalist, the 
Tulsa Police Department Forensic 
Laboratory, or the Oklahoma City Police 
Department Laboratory.  All other 
notifications may be made via email. 

 
1.2.8.5.1.5 A keyboard search against NDIS is performed in accordance 

with NDIS Operational Procedures. 
 

1.2.8.5.2 Emergency Upload and Search Request 
 

1.2.8.5.2.1 To expedite upload and search of high priority profiles, the 
CODIS software now allows an NDIS participating laboratory 
to immediately upload and search DNA records at NDIS 
when public safety requires such immediacy and cannot wait 
for the routine upload to and search at NDIS.  The following 
criteria must be met: 

 
1.2.8.5.2.1.1 The forensic DNA record to be searched is 

eligible for NDIS pursuant to section 3.1.1.1 
of the NDIS Operational Procedures Manual 
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1.2.8.5.2.1.2 The forensic DNA record to be searched 
satisfies a statistical threshold for match 
rarity as described in section 4.2.1.7 of the 
NDIS Operational Procedure Manual 

 
1.2.8.5.2.1.3 The forensic DNA record to be searched 

was generated in accordance with Federal 
law as specified in section 5.0 of the NDIS 
Operational Procedures Manual 

 
 

1.2.8.5.2.1.4 After initial upload and search, the profile will 
remain at NDIS and searched in the routine 
scheduled autosearches 
 

1.2.8.5.2.1.5 Samples for EUSR will be searched at SDIS 
prior to upload for EUSR, when possible. 

 
 

1.2.8.5.2.1.6 Samples uploaded using EUSR may not 
contain any of the special characters listed 
in Table 1, which includes spaces.  For this 
reason, analysts submitting a specimen for 
EUSR MUST let the CODIS Unit know when 
submitting the profile for data entry so none 
of the special characters are used in the 
specimen ID. 
 

Table 1:  Forbidden Special Characters  
# pound < left angle bracket $ dollar sign + plus sign 
% percent > right angle bracket ! exclamation point ` backtick 
& ampersand * asterisk ‘ single quotation mark | bar or pipe 
{ left curly bracket ? question mark “ double quotation mark = equal sign 
} right curly bracket / forward slash : colon \ backslash 
Blank spaces @ at sign   

 

1.2.8.5.3 Batch Target Searches 
Batch Target Searches are designed to search a specific group of DNA 
profiles against SDIS (such as training samples). These types of 
searches may be executed at the discretion of the CODIS administrator 
(or designee).  The search stringency and minimum number of loci to 
report a match are determined by the CODIS administrator (or designee) 
on case-by-case basis. 

 
1.2.8.5.4 Familial Searches/Partial Matches 

 
1.2.8.5.4.1 Familial searching is a term applied to intentionally searching 

a forensic DNA profile against an offender DNA profile in the 
attempt to identify a potential family member of the offender.  
These types of searches are not performed at the OSBI.  
However, a familial search is very different from a partial 
match (see below). 
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1.2.8.5.4.2 A partial match is defined as a moderate stringency match 
between two single source profiles having at each locus at 
least one allele in common.  A partial match is not an exact 
match of the two profiles in question, but in certain cases, 
the partial match may indicate a potential familial relationship 
exists between the offender sample and the forensic DNA 
profile.  Although an exceptional event, partial matches may 
be reported to law enforcement agencies if they are 
discovered during a normal routine search of the CODIS 
database.  The procedure for reporting partial matches is 
outlined in CODIS_2 (Hit Verifications) of this policy. 

 
 
 
 

1.2.8.5.5 Routine Index to Index Searches 
 
1.2.8.5.5.1 At the discretion of the state CODIS administrator, Table 2 

below lists the routine SDIS Autosearches and the match 
criteria for each.   
 

1.2.8.5.5.2 Tables 3 -8 below list the indices searched in each 
Autosearch of SDIS.   
 

1.2.8.5.5.3 These routine Autosearches should be performed weekly, at 
minimum, following the addition of new DNA profiles to 
SDIS. 
 

1.2.8.5.5.4 The CODIS administrator may change the search stringency 
and minimum number of loci to report a match on a case-by 
case basis. 

 
 
 

Table 2:  Routine SDIS Autosearch Criteria 

Autosearch Name Minimum # Loci Stringency 
# of Allowed 
Mismatches 

New Inc Offender to Offender 8 Moderate 0 

New Against Employee 8 Moderate 1 

New Offender to Offender 13 High 1 

New STR Specimens 1 Mismatch 8 Moderate 1 

New MP/UHR 6 Moderate 1 

New Targeted Forensic 8 By Locus 0 
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Table 3:  New Inc Offenders to Offender Autosearch 
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Inc Offender X X X X X X X 

Inc Legal X X X X X X X 

Inc Arrestee X X X X X X X 

 
 

Table 4: New Against Employee Autosearch 
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Employee X X X X X X X X X X X X X X X X X X X 

Contaminant X X X X X X X X X X X X X X X X X X X 

 
 

Table 5: New Offender-to-Offender Autosearch 
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Offender X X X X 

Legal X X X X 

Arrestee X X X X 

Multi-Allelic Offender X X X X 

 
Table 6: New STR Specimens 1 Mismatch Autosearch 
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Forensic X X X X X X X X X X X X 

Forensic Partial X X X X X X X X X X X X 

Inc Forensic X X X X X X X X X X X X 

Forensic Mixture X X X X X X X X X X X X 

Inc Forensic 
Mixture X X X X X X X X X X X X 

 
 

Table 7: New MP/UHR Autosearch 
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Unidentified 
Human 

(Remains) 
X X X X X X X X X X X X X X 

Missing 
Persons X X X X X X X X X X X X X X 

 
 

 
 
 
 
 

Table 8: Targeted New Autosearch 
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Forensic Targeted X X X X X X X X 

SDIS Targeted X X X X X X X X 

 

1.2.9 Processing CODIS Matches22 
The CODIS Unit shall carefully examine any potential database match prior to releasing any 
identifying information to law enforcement personnel. 

 
1.2.9.1 The CODIS Unit or a casework DNA analyst will review any potential CODIS 

matches and disposition each match appropriately.  The FBI’s flowchart titled “Hit 
Disposition Quick Reference” should be used when dispositioning potential CODIS 
matches.   
 

1.2.9.2 Any matches for which the disposition is unknown will be dispositioned as “Pending” 
until further information is obtained.   
 

1.2.9.3 When possible, comments should be added in Match Manager explaining the 
disposition once the permanent disposition has been assigned. 
 

1.2.9.4 Matches that are deemed to be Offender, Arrestee, Legal, Forensic or Familial Hits 
will be verified as outlined in CODIS_2 (Hit Verifications) of this policy. 
 

1.2.9.5 In order to provide statistical data from CODIS hits, the OSBI will also record the 
number of investigations aided for each CODIS hit obtained.  The FBI’s flowchart 
titled “Investigations Aided Quick Reference” should be used when counting 
investigations aided. 

 
1.2.10 Profile Removal 

 
1.2.10.1 Match to Elimination or Victim Profile 

 
1.2.10.1.1 It is the responsibility of the casework analyst to notify the CODIS 

Unit if a previously entered profile matches to a known reference 
sample from an elimination or victim analyzed after the fact. 

 
1.2.10.1.2 The CODIS Request for Profile Removal Form 

(CODIS_Profile_Removal_Request) shall be completed and forwarded 
to the CODIS Unit. 
 

1.2.10.1.3 The original CODIS Request for Profile Removal Form and a Delete 
Specimen Report (if the profile is removed from CODIS) will be returned 
to the casework analyst to be added to the case record. 

 
22 The terms match and hit are used throughout this document.  Matches and hits are not 
interchangeable terms or events.  A match occurs when the CODIS software makes an association 
between two or more DNA profiles.  A hit occurs when a match adds value to the investigation of a 
criminal case. 
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1.2.10.1.4 It is the responsibility of the casework analyst to verify that the profile 

shown on the Delete Specimen Report is accurate by completing the 
appropriate section of the CODIS Request for Profile Removal Form.   

 
1.2.10.1.5 It is the responsibility of the casework analyst to notify the customer of 

the removal of the profile from CODIS via amended report or a new 
report listing the specific item’s profile that was removed. 

 
1.2.10.2 CODIS Match to Ineligible Forensic Profile 
 

1.2.10.2.1 If, during the course of a match evaluation, it is found that the forensic 
profile involved is no longer CODIS eligible due to changes in eligibility 
criteria, the profile in question will be removed from CODIS as outlined 
above. 
 

1.2.10.2.2 If the match in question is determined to need verification, verification will 
be requested and completed.  A statement will be added to the 
verification report to reflect the fact that the profile has been removed 
from the database due to it no longer being eligible. 
 

1.2.10.2.3 For matches to samples ineligible for other reasons, the profile in 
question will be removed from CODIS, as outlined above.  Hit verification 
reporting will be determined on a case-by-case basis by the state CODIS 
administrator and/or the technical manager. 

 
1.2.10.3 Removal of Duplicate Offender & Legal Samples 

Duplicate Offender and Legal Samples may be removed at the discretion of the 
CODIS administrator, and a CODIS Request for Profile Removal Form does not 
need to be completed. 

 
 

1.2.11 Annual Review/Updates 
 
1.2.11.1 In accordance with NDIS Procedures, all CODIS users will certify annually that 

they have reviewed and comply with requirements for DNA profiles acceptable at 
NDIS.   

 
1.2.11.2 To satisfy this requirement, each CODIS user must successfully complete the 

FBI’s training module within the time designated by the CODIS administrator.   
 
1.2.11.3 Once complete, a certificate may be printed for each CODIS user as proof the 

training was successfully conducted. 
 
1.2.11.4 The CODIS administrator is responsible for ensuring this required annual training 

is completed for all OSBI CODIS users. 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual CODIS_Sample_Reconciliation 
 

OSBI CODIS Unit Policy Manual CODIS_Data_Entry_Form 
 

OSBI CODIS Unit Policy Manual CODIS_Manual_Offender_Data_Entry 
 

OSBI CODIS Unit Policy Manual CODIS_Keyboard_Search 
 

OSBI CODIS Unit Policy Manual CODIS_Profile_Removal_Request 
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Reference(s): 
FBI National DNA Index System (NDIS) Operational Procedures Manual 
 

FBI National DNA Index System (NDIS) Operational Procedures NDIS Security Requirements 
 

OSBI CODIS Unit Training Manual 
 

OSBI Forensic Biology Units’ Policy Manual 
 

OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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CODIS_2  HIT VERIFICATIONS (↑ Table of Contents) 
 
Quick links: 
DBQM_11 (Documentation) 
Forensic Hits 
 Verification 
 Reporting 
 Documenting  
 Dispositioning 
Offender Hits 
 Verification 
 Reanalysis 
  Sample Switches 
  Dropout/Less Complete Profiles 
 Offender Fingerprints Verification 
 Qualifying Offense & Biographical Information Verification 
 Reporting 
  Collection Errors 
  Exceptions 
 Distributing 
  Forensic DNA Profile Assigned to OSBI DNA Casework Analyst 
  Forensic DNA Profile Owned by Lab with Different ORI Number 
  Offender Sample from another State 
  All Hits 
 Documenting 
  Hits Involving Oklahoma Offenders 
  Hits Involving Other State Offenders 
 Dispositioning  
Legal Hits  
 Verification 
 Reporting  
 Documenting  
 Dispositioning 
Familial Hits (Partial Matches) 
Hit Tracking 
 

2.1 Scope 
This protocol outlines the proper course of action to be taken in the event a hit is obtained to the state 
CODIS database (SDIS) or the National CODIS database (NDIS). This policy includes the procedures 
to be used in the verification of database sample(s), the release of information to other laboratories 
and/or investigative agencies, and the proper documentation maintained at the OSBI laboratory.  In 
all cases, the CODIS Laboratory will make the best effort to resolve matches within 30 business days 
of the match report; this includes verifications and dispositions. 
 

2.2 Individual Steps of the Procedure 
 
2.2.1 Forensic Hits  

A forensic hit occurs when two or more DNA profiles developed from crime scene evidence 
match one another, and the match provides new or confirms existing information to an 
unsolved crime.23  The following procedures are to be used in the event the match involves a 
DNA profile developed by one of the OSBI forensic biology units.   

 
23 If two or more cases are submitted and analyzed with the prior knowledge that they are associated, and 
a CODIS match occurs, this is not considered a forensic hit.  Instead, it should be dispositioned as a 
“benchwork match.” 
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2.2.1.1 Forensic Hit Verification 

 
2.2.1.1.1 A qualified analyst will evaluate the matched forensic profiles and 

determine if they may have originated from the same source.   
 
2.2.1.1.1.1 If the potential match has any loci matching at less than high 

stringency or contains a mismatch, the analyst must be 
currently or previously qualified in mixture interpretation.   
 

2.2.1.1.1.2 For mixture profiles, the determination may require careful 
examination of the original electropherogram(s) when 
evaluating potential CODIS matches, and, when applicable, 
analysts must comply with the requirements for 
reinterpreting legacy data as described in the “SWGDAM 
Clarification on the Reinterpretation of Data Typed with 
Legacy Amplification Test Kits” and the OSBI Forensic 
Biology Units’ Policy Manual.  For example, moderate 
stringency matches between a candidate and target DNA 
profile where: 1) one or both of the DNA profile(s) originate 
from legacy data; and 2) the match involves comparisons of 
the original image(s) or electropherogram(s) to assess the 
match is considered reinterpretation.  If the evaluation of a 
potential match requires examination of the 
electropherogram(s), as described above, the analyst must 
be currently qualified (trained and proficiency tested) in the 
amplification test kit used for the original analysis to 
reinterpret the data.  If the match contains data from an 
amplification test kit no longer in use, the analyst reviewing 
the match must be in compliance with the requirements for 
the reinterpretation of legacy amplification test kit data per 
the “SWGDAM Clarification on the Reinterpretation of Data 
Typed with Legacy Amplification Test Kits.”   

 
2.2.1.1.1.3 If the match evaluation was performed by a CODIS analyst, 

the casework analyst may be consulted, as needed. 
 

2.2.1.1.2 If it is determined that the matching profiles did not originate from the 
same source, the analyst will mark the Match Details Report “No Match 
and return it to the CODIS Unit, if applicable, so the match can be 
dispositioned accordingly. 
 

2.2.1.1.3 If it is determined that the matching profiles may have originated from the 
same source, the CODIS analyst responsible for verifying the hit will 
complete the Forensic Hit Verification Request Form 
(CODIS_Forensic_Hit_Verification_Request) for each OSBI case 
involved in the forensic match.  The CODIS Unit will then contact the 
appropriate personnel from other laboratories, if necessary, and compile 
the necessary information for reporting the forensic hit. 

 
2.2.1.2 Reporting Forensic Hits 

 
 

2.2.1.2.1 In addition, in SDIS forensic hits, a forensic hit letter will be sent by the 
CODIS Unit (via mail, fax, and/or email) to each agency involved in the 
hit. 
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2.2.1.2.1.1 Information in the letter shall include, at minimum, the 

investigating agency, type of case, and point of contact for 
each case.   
 

2.2.1.2.1.2 The forensic hit letter should clearly state if the casework 
profile was either incomplete or a mixture.  This may be 
accomplished by amending the first sentence of the Forensic 
Hit Letter to read “…a potential DNA match was obtained 
between your mixture/partial profile, specimen ID…” 

 
2.2.1.2.1.3 The forensic hit letter should state if the match was high or 

moderate stringency.  This may be accomplished by 
amending the first sentence of the Forensic Hit Letter to read 
“a potential high/moderate Stringency DNA match was 
obtained…” 

 
2.2.1.2.1.4 For NDIS Forensic hits, analyst discretion will be used in 

how to convey the case information to the NDIS Laboratory 
involved in the hit.  If they simply require case information to 
populate their internal report, that is all that is required to be 
sent. 

 
2.2.1.3 Documenting Forensic Hits 
 

2.2.1.3.1 All forensic hit documentation will be retained in the laboratory DNA case 
record(s) in the BEAST system corresponding to the forensic 
specimen(s) involved in the hit.  This includes, at minimum, the following:   

 
2.2.1.3.1.1 A copy of the CODIS Match Details Report, 

 
2.2.1.3.1.2 A copy of the forensic hit letter(s), 

 
2.2.1.3.1.3 A copy of the Forensic Hit Verification Request Form 

(CODIS_Forensic_Hit_Verification_Request), 
 

2.2.1.3.1.4 All conversation correspondence (phone, fax, and/or e-mail), 
and 
 

2.2.1.3.1.5 Any additional information as determined by the CODIS 
administrator. 

 
2.2.1.3.2 Information reported by telephone must be documented as a narrative in 

the BEAST system. 
 
2.2.1.3.3 Forensic hits obtained at NDIS will be handled in the same manner as 

SDIS forensic hits; however, additional documentation may be required 
according to NDIS Procedures.  A copy of any additional documentation 
will be retained electronically in the appropriate laboratory DNA case 
record(s). 
 

2.2.1.4 Dispositioning Forensic Hits 
When selecting the proper disposition for a database match, the CODIS Unit will refer 
to the FBI’s “Hit Disposition Quick Reference Flowchart.” 
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2.2.2 Offender Hits 

An offender hit occurs when a DNA profile from crime scene evidence (forensic profile) 
matches an offender’s DNA profile and the match provides new or confirms existing 
information to an unsolved crime. 
 
2.2.2.1 Offender Hit Verification 

 
2.2.2.1.1 When a potential candidate match is identified, a qualified analyst will 

evaluate the match to determine if they may have originated from the 
same source.   
 
2.2.2.1.1.1 If the potential match has any loci matching at less than high 

stringency or contains a mismatch, the analyst must be 
currently or previously qualified in mixture interpretation.  
  

2.2.2.1.1.2 For mixture profiles, the determination may require careful 
examination of the original electropherogram(s) when 
evaluating potential CODIS matches, and, when applicable, 
analysts must comply with the requirements for 
reinterpreting legacy data as described in the “SWGDAM 
Clarification on the Reinterpretation of Data Typed with 
Legacy Amplification Test Kits” and the OSBI Forensic 
Biology Units’ Policy Manual.  For example, moderate 
stringency matches between a candidate and target DNA 
profile where: 1) one or both of the DNA profile(s) originate 
from legacy data; and 2) the match involves comparisons of 
the original image(s) or electropherogram(s) to assess the 
match is considered reinterpretation.  If the evaluation of a 
potential match requires examination of the 
electropherogram(s), as described above, the analyst must 
be currently qualified (trained and proficiency tested) in the 
amplification test kit used for the original analysis to 
reinterpret the data.  If the match contains data from an 
amplification test kit no longer in use, the analyst reviewing 
the match must be in compliance with the requirements for 
the reinterpretation of legacy amplification test kit data per 
the “SWGDAM Clarification on the Reinterpretation of Data 
Typed with Legacy Amplification Test Kits.” 

 
2.2.2.1.1.3 If the match evaluation was performed by a CODIS analyst, 

the casework analyst may be consulted, as needed. 
 

2.2.2.1.2 If it is determined that the matching profiles did not originate from the 
same source, the analyst will mark the Match Details Report “No Match” 
and return it to the CODIS Unit, if applicable, so the match can be 
dispositioned accordingly. 
 

2.2.2.1.3 If it is determined that the matching profiles may have originated from the 
same source, the CODIS analyst responsible for verifying the hit will 
complete the Offender Hit Verification Request Form 
(CODIS_Offender_Hit_Verification_Request). 

 
2.2.2.1.4 If the offender associated with the hit is an Oklahoma offender, the 

CODIS analyst will reanalyze the offender sample as indicated below.  If 
the hit involves an out-of-state offender, the CODIS Analyst will establish 
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contact with the appropriate CODIS laboratory and facilitate the reporting 
of the hit according to NDIS Procedures. 

 
2.2.2.2 Reanalysis of Offender Samples 

 
2.2.2.2.1 If an offender sample has been previously reanalyzed by qualified OSBI 

personnel and documented as part of a hit verification or validation, then 
reanalysis is not necessary.  Documentation of the previous reanalysis 
will be referenced or included in the case record and a letter regarding 
the new hit will be sent.  If the offender sample was reanalyzed as part of 
a validation, the fingerprint and qualifying offense will still need to be 
verified and the offender hit verification reported in letter format as 
specified in this protocol. 
 

2.2.2.2.2 If an offender sample has not been previously reanalyzed as indicated 
above, it will be pulled from storage and reanalyzed according to 
applicable OSBI and CODIS Unit policies to verify the result.  Analysis 
will be performed on all 20 CODIS core loci to ensure that no error 
occurred due to a sample being switched.      

 
2.2.2.2.3 Samples that are reanalyzed for hit verification purposes must be named 

with the same specimen ID on the Match Details Report.  
 

2.2.2.2.4 Acceptable reanalyzed profiles from samples originally analyzed with 
less than the 20 CODIS core loci will be included on the .cmf file for the 
plate on which they were analyzed under specimen category “Convicted 
Offender.”  In many cases, the reanalysis of offender samples yields 
additional information that was not captured in the original SDIS record.  
Upon being imported, any additional information/loci will be added to the 
record already in the database.   

 
2.2.2.2.5 If there is any discrepancy, the import report will reflect this.  The analyst 

shall investigate any discrepancies and document the process and 
results using the CODIS Sample Reconciliation Form 
(CODIS_Sample_Reconciliation).  These forms will be retained. 

 
2.2.2.2.5.1 Investigating potential sample switches: If the verification 

analysis of the offender sample in question does not yield 
the same result, it will be assumed a sample switch error 
occurred.   

 
2.2.2.2.5.1.1 An attempt will be made to identify the 

correct convicted offender sample by first 
determining the number(s) of the convicted 
offender samples analyzed immediately 
before and after the sample in question.   
 

2.2.2.2.5.1.2 These convicted offender sample(s) will be 
analyzed to determine which one matches 
the forensic profile in question.  Additional 
convicted offender samples will be 
reanalyzed, as needed, to identify the 
correct match.   
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2.2.2.2.5.1.3 Once the correct convicted offender sample 
is identified, the result will be properly 
verified.   

 
2.2.2.2.5.1.4 If dropout occurs during reanalysis, an 

attempt should be made to achieve a full 
profile, as described below, before 
proceeding, 

 
2.2.2.2.6 Variations in profile results due to amplification kit differences, mutations, 

etc., are still considered to be consistent with each other.  These types of 
variations, as well as any partial profiles obtained during the verification 
process, will be carefully evaluated using the criteria listed below.  

 
2.2.2.2.7 When reanalysis yields dropout or a less complete profile than 

originally achieved: If the reanalysis of the hit verification offender 
sample yields dropout, or a less complete profile than originally 
achieved, analysis shall be attempted once more on the next available 
first pass (FP) plate.  In some instances, the hit verification offender 
sample may have been replicate punched to allow for multiple analyses 
on a single plate.  In these instances, the sample does not need to be 
reanalyzed on a subsequent plate.   

 
2.2.2.2.7.1 If further analysis yields an incomplete profile, the best 

profile will be selected for verification purposes.   
 

2.2.2.2.7.2 An incomplete profile may be used for the hit verification 
without technical manager approval if the following criteria 
are met: 

 
2.2.2.2.7.2.1 If the original analysis for database entry 

was performed prior to the use of the 
expanded CODIS loci, there must be at least 
10 shared CODIS core loci compared from 
the reanalysis of the sample for hit 
verification to be considered consistent with 
the original analysis. 

 
2.2.2.2.7.2.2 If the original analysis for database entry 

included the expanded CODIS loci, there 
must be at least 15 shared loci compared 
with the reanalysis of the sample for the hit 
verification to be considered consistent with 
the original analysis. 

 
2.2.2.2.7.3 If the reanalysis of the hit verification does not yield enough 

information for the hit verification to be considered consistent 
with the original analysis, the technical manager shall be 
consulted to determine what, if any, troubleshooting should 
be performed or to approve the results. 

 
2.2.2.3 Verification of Offender Fingerprints 
 

2.2.2.3.1 A qualified OSBI latent evidence analyst will check the fingerprint 
exemplar of the offender specimen to verify the identity of the sample 
donor.  
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2.2.2.3.2 The latent evidence analyst will sign on the appropriate line of the 

CODIS Offender Hit and Fingerprint Verification Form 
(CODIS_Offender_Hit_&_Fingerprint_Verification) after indicating the 
result of the examination. 
 

2.2.2.3.3 If the identity of the fingerprint donor is found to be different from the 
person listed on the offender specimen card, a request will be made to 
search the offender exemplar through AFIS in an effort to determine the 
donor of the offender sample.   
 

2.2.2.3.4 If the fingerprint is of insufficient quality for comparison purposes, it will 
be noted on the CODIS Offender Hit and Fingerprint Verification Form 
that a comparison was attempted, but the fingerprint was of insufficient 
quality.  This will not preclude the CODIS Unit from reporting the identity 
of the offender, but it shall also be noted in the offender hit letter that the 
fingerprint could not be verified. 

 
2.2.2.4 Verification of Qualifying Offense & Biographical Information 
 

2.2.2.4.1 A copy of the Oklahoma and National Criminal History Reports of the 
offender in question will be requested in an attempt to verify that the 
offender sample was collected in accordance with Oklahoma Statue Title 
74 Section 150.27a.  If no criminal history record(s) exists for the 
offender, this will be noted in the hit verification file. 
 

2.2.2.4.2 In the event that no qualifying offense can be identified for the offender, 
the hit information may still be reported pursuant to Oklahoma Statutes 
Title 74 Section 150.27a (known as the “Good Faith Clause”).  
 

2.2.2.4.3 The verifying analyst will compare the biographical information on the 
offender record in CoDNA with the information available on state and 
national criminal history reports and on the Department of Corrections 
(DOC) web page for the offender.  An initial comparison shall be made to 
ensure that the correct records have been obtained.  Aliases found on 
the state criminal history report will be included on the hit letter.  If no 
DOC number is available on the CoDNA record or the state criminal 
history reports, it will be included from the DOC page, if applicable. 

 
2.2.2.5 Reporting Offender Hits 
 

2.2.2.5.1 Information contained in the hit letter shall include (if available) the 
offender’s name, date of birth, race, sex, Social Security number, 
Department of Corrections number, state ID number, FBI number, and 
the qualifying offense. This information can be obtained from the 
offender specimen card, the LIMS system, and/or the appropriate 
criminal history reports for the individual.   
 
2.2.2.5.1.1 Additional identifying information from the criminal history 

report(s) may also be included in the report at the discretion 
of the CODIS administrator. 

 
2.2.2.5.2 The hit letter should clearly state if the forensic profile was either 

incomplete, a mixture, or both. This may be accomplished by amending 
the first sentence of the letter to read “a potential DNA match was 
obtained between your mixture/partial profile, specimen ID…”  
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2.2.2.5.3 The hit letter should clearly state if the match was moderate or high 

stringency.  This may be accomplished by amending the first sentence of 
the letter to read “a potential moderate/high stringency DNA match was 
obtained…”  
 

2.2.2.5.4 If an incomplete offender profile resulted during reanalysis for hit 
verification purposes, partial wording will be used in the hit letter that 
clearly indicates that the reanalysis yielded an incomplete profile, which 
was used for comparison. 
 

2.2.2.5.5 A .pdf version of the hit letter, CODIS Match Report, and the Offender Hit 
Request Form should be attached to the appropriate electronic case 
record in the BEAST system.  Any information reported by telephone 
must also be documented as a narrative in the BEAST system. 

 
2.2.2.5.6 Offender hits are investigative leads only!  The investigative agency 

will be requested to use the information provided in the hit letter as 
probable cause to obtain a court order compelling the individual identified 
by the database search to provide a known reference sample for forensic 
testing.  A casework analyst will report the result of this subsequent DNA 
testing to the requesting agency in the form of an OSBI Criminalistics 
Examination Report. 

 
2.2.2.5.7 Collection errors: If a collection error is identified through the hit 

verification process, i.e., this will likely be characterized by a confirmation 
of the DNA profile but a fingerprint belonging to someone other than who 
is identified on the card, the hit may still be reported at the discretion of 
the CODIS administrator.   

 
2.2.2.5.7.1 If such an error occurs, the offender hit letter will include the 

identity of the offender as indicated on the collection card, as 
well as the identification of the individual determined to be 
the source of the fingerprint after the AFIS search conducted 
by the Latent Evidence Unit.   
 

2.2.2.5.7.2 The letter will contain language indicating that a potential 
error at the collection site has been identified and the source 
of the DNA from the evidence could be either one of the 
individuals associated with the card.   
 

2.2.2.5.7.3 The letter will request that the investigating agency collect 
known DNA reference samples from both individuals for 
submittal to the appropriate casework laboratory for 
determination of the actual potential contributor. 

 
2.2.2.5.8 Exceptions: At the discretion of the state CODIS administrator, 

information regarding an offender’s identity may be released prior to the 
completion of the verification and administrative review, especially in 
circumstances where the offender is not incarcerated, or if the 
verification will take more than 30 days.   
 
2.2.2.5.8.1 If the offender’s identity is released prior to verification, the 

individual notified shall be informed that the verification 
procedure has not been completed and the conversation will 
be documented in the BEAST system (narrative), if possible. 
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2.2.2.5.8.2 The fingerprints should be checked before the release of an 

offender’s identity prior to the completion of verification, if 
possible. 

 
2.2.2.6 Distributing Offender Hits 

 
2.2.2.6.1 For cases in which the forensic DNA profile is assigned in CODIS to 

an OSBI DNA casework analyst: Following verification and 
administrative review, the hit letter will be distributed via email as an 
encrypted .pdf to appropriate parties. The password for the .pdf will be 
sent by email as well. The distribution list will include: 

 
2.2.2.6.1.1 From the original requesting agency, the original submitting 

officer and the head of the department. If email addresses 
are not available for one or both of these individuals, an 
appropriate substitution may be made; 
 

2.2.2.6.1.2 The District Attorney for the district in which the original 
requesting agency is located; 
 

2.2.2.6.1.3 The designated OSBI agent in the OSBI regional office for 
the region in which the original requesting agency is located; 
 

2.2.2.6.1.4 A representative of the Oklahoma Attorney General’s Office 
(when applicable); and 
 

2.2.2.6.1.5 Any additional individuals as requested by OSBI 
administration. 

 
2.2.2.6.2 For cases in which the forensic DNA profile is owned by a 

laboratory with a different ORI number: Following verification and 
administrative review, the hit letter will be distributed via email as an 
encrypted .pdf to the contact designated by the laboratory requesting the 
verification.  The password for the .pdf will be sent by email as well. 
 

2.2.2.6.3 For offender hits where the offender sample is from another state: 
The hit will be reported by sending a copy of the offender hit letter (from 
the state that verified the offender sample) to the investigating agency in 
Oklahoma via mail, fax, and/or email.  A .pdf version of the hit letter 
should be attached to the appropriate electronic case record in the 
BEAST system along with a copy of the appropriate CODIS Match 
Report. 

 
2.2.2.6.4 For all hits: If the receiving party requests that hits be mailed or faxed 

instead of emailed, the process will be amended on a case-by-case 
basis.  This will typically only be the case if the receiving party is unable 
to open the attached .pdf.  An unencrypted copy will not be emailed. 
 

2.2.2.7 Documenting Offender Hits 
 
2.2.2.7.1 All offender hit documentation will be retained in the appropriate CODIS 

hit verification file(s).  These files may be either hard copy or electronic. 
 

2.2.2.7.2 Hits Involving Oklahoma Offenders 
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2.2.2.7.2.1 For hits involving an Oklahoma offender, the CODIS Unit will 
retain required documents in offender hit verification files, 
including the following, at a minimum: 

 
2.2.2.7.2.1.1 A copy of the CODIS Match Details Report; 

 
2.2.2.7.2.1.2 A copy of the offender hit letter(s); 

 
2.2.2.7.2.1.3 A copy of the offender hit verification 

request; 
 

2.2.2.7.2.1.4 Offender Hit Verification Administrative 
Review Form (CODIS_Offender_Hit_AR) or 
Duplicate Offender Hit Verification 
Administrative Review Form 
(CODIS_Dup_Offender_Hit_AR); 
 

2.2.2.7.2.1.5 CODIS Offender Hit and Fingerprint 
Verification Form 
(CODIS_Offender_Hit_&_Fingerprint_ 
Verification); 
 

2.2.2.7.2.1.6 Photo(s) of the offender specimen card 
showing identifying information, or the 
appropriate CoDNA data sheet; 
 

2.2.2.7.2.1.7 A copy of the signed technical review form 
from the plate on which the offender sample 
was reanalyzed; 
 

2.2.2.7.2.1.8 A copy of the electropherograms(s) from the 
DNA verification; 
 

2.2.2.7.2.1.9 All appropriate conversation 
correspondence (phone, fax, and/or e-mail); 
and 
 

2.2.2.7.2.1.10 Any additional information as determined by 
the CODIS administrator. 

 
2.2.2.7.2.2 Also for hits involving an Oklahoma offender, the following 

documents will be maintained as attachments to the 
electronic hit verification record in CoDNA.  They may also 
be included in the hit verification file at analyst discretion: 

 
2.2.2.7.2.2.1 A copy of the Oklahoma Department of 

Corrections offender look-up sheet (if 
available); 
 

2.2.2.7.2.2.2 A copy of the Oklahoma Criminal History 
Report for the offender (if available); and 
 

2.2.2.7.2.2.3 A copy of the National Criminal History 
Report for the offender (if available). 
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2.2.2.7.3 Hits Involving Other State Offenders 
For hits involving offenders from another state, the information will be 
retained in the laboratory DNA case record(s) corresponding to the 
forensic specimen that was involved in the hit.  These records will 
include the following, at a minimum: 

 
2.2.2.7.3.1 A copy of the CODIS Match Details Report; 

 
2.2.2.7.3.2 A copy of the offender hit letter from the respective offender 

laboratory; 
 

2.2.2.7.3.3 A copy of the offender hit verification request; 
 

2.2.2.7.3.4 All appropriate conversation correspondence (phone, fax, 
and/or e-mail); 
 

2.2.2.7.3.5 Any documentation required according to NDIS procedures; 
and 
 

2.2.2.7.3.6 Any additional information as determined by the CODIS 
administrator. 
 

2.2.2.8 Dispositioning Offender Hits 
When selecting the proper disposition for a database match, the CODIS Unit will refer 
to the FBI’s “Hit Disposition Quick Reference Flowchart.” 

 
2.2.3 Legal Hit  

A legal hit occurs when a DNA profile from crime scene evidence (forensic profile) matches a 
legal sample’s DNA profile and the match provides new or confirms existing information to an 
unsolved crime. 
 

2.2.3.1 Legal Hit Verification 
 

2.2.3.1.1 A qualified analyst will evaluate the match and determine if the profiles 
may have originated from the same source.   
 
2.2.3.1.1.1 If the potential match has any loci matching at less than high 

stringency or contains a mismatch, the analyst must be 
currently or previously qualified in mixture interpretation.   
 

2.2.3.1.1.2 For mixture profiles, the determination may require careful 
examination of the original electropherogram(s) when 
evaluating potential CODIS matches, and, when applicable, 
analysts must comply with the requirements for 
reinterpreting legacy data as described in the “SWGDAM 
Clarification on the Reinterpretation of Data Typed with 
Legacy Amplification Test Kits” and the OSBI Forensic 
Biology Units’ Policy Manual.  For example, moderate 
stringency matches between a candidate and target DNA 
profile where: 1) one or both of the DNA profile(s) originate 
from legacy data; and 2) the match involves comparisons of 
the original image(s) or electropherogram(s) to assess the 
match is considered reinterpretation.  If the evaluation of a 
potential match requires examination of the 
electropherogram(s), as described above, the analyst must 
be currently qualified (trained and proficiency tested) in the 
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amplification test kit used for the original analysis to 
reinterpret the data.  If the match contains data from an 
amplification test kit no longer in use, the analyst reviewing 
the match must be in compliance with the requirements for 
the reinterpretation of legacy amplification test kit data per 
the “SWGDAM Clarification on the Reinterpretation of Data 
Typed with Legacy Amplification Test Kits.”   

 
2.2.3.1.1.3 If the match evaluation was performed by a CODIS analyst, 

the casework analyst may be consulted, as needed. 
 

2.2.3.1.2 If it is determined that the matching profiles did not originate from the 
same source, the analyst will mark the Match Details Report “No Match 
and return it to the CODIS Unit, if applicable, so the match can be 
dispositioned accordingly. 
 

2.2.3.1.3 If it is determined that the matching profiles may have originated from the 
same source, the CODIS analyst responsible for verifying the hit will 
complete the Forensic Hit Verification Request Form 
(CODIS_Forensic_Hit_Verification_Request) for each OSBI case 
involved in the legal match.  If the legal sample originated from an OSBI 
case, the name, DOB and any additional demographic information 
should be included in the description box for that case on the Forensic 
Hit Verification Request form.  The CODIS Unit will then contact the 
appropriate personnel from other laboratories, if necessary, and compile 
the necessary information for reporting the forensic hit. 

 
2.2.3.2 Reporting Legal Hits 

 
 

2.2.3.2.1 In addition, in all cases, a legal hit letter will be sent by the CODIS Unit 
(via mail, fax, and/or email) to each agency involved in the hit. 

 
2.2.3.2.1.1 Information in the letter shall include, at minimum, the 

investigating agency, type of case, any available 
demographic information and the name associated with the 
legal sample, and point of contact for each case.    
 

2.2.3.2.1.2 The legal hit letter should clearly state if the casework profile 
was either incomplete or a mixture.  This may be 
accomplished by amending the first sentence of the Legal 
Hit Letter to read “…a potential DNA match was obtained 
between your mixture/partial profile, specimen ID…” 

 
2.2.3.2.1.3 The legal hit letter should also clearly state the stringency of 

all matches. 
 
2.2.3.3 Documenting Legal Hits 
 

2.2.3.3.1 All legal hit documentation will be retained in the laboratory DNA case 
record(s) in the BEAST system corresponding to the forensic and legal 
specimen(s) involved in the hit.  This includes, at minimum, the following:   

 
2.2.3.3.1.1 A copy of the CODIS Match Details Report, 

 
2.2.3.3.1.2 A copy of the legal hit letter(s), 
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2.2.3.3.1.3 A copy of the Forensic Hit Verification Request Form 

(CODIS_Forensic_Hit_Verification_Request), 
 

2.2.3.3.1.4 All conversation correspondence (phone, fax, and/or e-mail), 
and 
 

2.2.3.3.1.5 Any additional information as determined by the CODIS 
administrator. 

 
2.2.3.3.2 Information reported by telephone must be documented as a narrative in 

the BEAST system. 
 
2.2.3.3.3 Legal hits obtained at NDIS will be handled in the same manner as SDIS 

legal hits; however, additional documentation may be required according 
to NDIS Procedures.  A copy of any additional documentation will be 
retained electronically in the appropriate laboratory DNA case record(s). 
 

2.2.3.4 Dispositioning Legal Hits 
When selecting the proper disposition for a database match, the CODIS Unit will refer 
to the FBI’s “Hit Disposition Quick Reference Flowchart.” 

 
2.2.4 Familial Hits (Also Known as Partial Matches) 

 
2.2.4.1 A partial match occurs when a single source DNA profile from crime scene evidence 

(forensic profile) matches an offender’s DNA profile at moderate stringency, having at 
least one allele in common at each locus.  Upon careful examination of other 
information associated with the two profiles, it may be determined that a potential 
familial relationship exists between the two profiles (known as a Familial Hit). 

 
2.2.4.2 Potential familial hits (partial matches) at SDIS or NDIS will be handled on a case-by-

case basis, according to any current Scientific Working Group on DNA Analysis 
Methods (SWGDAM) and NDIS guidelines.    

 
2.2.4.3 Familial hits (partial matches) will only be reported in the event that all other 

investigative options have been exhausted. 
 

2.2.5 Hit Tracking 
Whenever possible, hit information should be recorded for statistical purposes.  At a 
minimum, the match date, specimen ID’s, laboratory names and/or ORI numbers, qualifying 
offense, and type of case aided should be noted. 

 
2.3 Notes 

 
2.3.1 During the verification process, if it is determined that the hit does not need to be 

reported (i.e., case file match), the analysis (DNA reanalysis and fingerprint 
verification) should be completed so that if an informative match occurs in the future, 
the section is not duplicating work. 

 

Attachment(s): 
OSBI CODIS Unit Policy Manual CODIS_Sample_Reconciliation 
 

OSBI CODIS Unit Policy Manual CODIS_Forensic_Hit_Verification_Request 
 

OSBI CODIS Unit Policy Manual CODIS_Offender_Hit_Verification_Request 
 

OSBI CODIS Unit Policy Manual CODIS_Offender_Hit_&_Fingerprint_Verification  
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OSBI CODIS Unit Policy Manual CODIS_Forensic_Hit_AR 
 

OSBI CODIS Unit Policy Manual CODIS_Offender_Hit_AR 
 

OSBI CODIS Unit Policy Manual CODIS_Dup_Offender_Hit_AR 
 
Reference(s): 
FBI National DNA Index System (NDIS) Operational Procedures Manual 
 

FBI National DNA Index System (NDIS) Operational Procedures NDIS Security Requirements 
 

OSBI CODIS Unit Training Manual 
 

OSBI Forensic Biology Units’ Policy Manual 
 

OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

SWGDAM Clarification of the Reinterpretation of Data Typed with Legacy Amplification Test Kits 
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CODIS_3  DIRECT AMPLIFICATION OF DNA USING GlobalFiler Express SYSTEM (↑ Table of 
Contents) 
 
Quick links: 
DBQM_7 (Facilities & Sample Control) 
DBQM_9 (Analytical Procedures) 
Sample Type & Recommended Punches  
Preparation of Samples/Controls for Direct Amplification 
Direct Amplification Using the ProFlex™ PCR System 
Documentation 
Notes 
 

3.1 Scope 
The CODIS Unit uses direct amplification for all offender samples.  This protocol is for the setup and 
direct amplification of DNA from sample punches using the GlobalFiler Express System and ProFlex™ 

PCR System. 
 

3.2 Reagents & Supplies 
 
3.2.1 GlobalFiler Express System for direct PCR amplification  

 
3.2.2 Prep-N-GoTM Buffer 

 
3.2.3 TE-4 

 
3.2.4 1.2 mm Harris Punch (or equivalent) 

 
3.2.5 96-well plate  

 
3.2.6 Adhesive plate seal 

 
3.3 Equipment   

 
3.3.1 Centrifuge  

 
3.3.2 Eppendorf ThermoMixer® C 

 
3.3.3 Applied Biosystems™ ProFlex™ PCR System 

 
3.4 Sample Preparation 

 
3.4.1 Offender samples consist of dried blood or buccal cells on FTA® cards and blood on non-

FTA® cards (filter paper).  The following table details the appropriate number of punches for 
each sample type.   

Sample Type & Recommended Punches 
Sample 

Type 
Harris 

Punch Size 
# of 

Punches Notes 
Blood Card 

on FTA 1.2mm 1 One punch should be used.  

Buccal Card 
on FTA 1.2mm 1 

An alternate light source may be used to aid 
in locating the stain.  One punch should be 
used. 

Blood Card 
on non-FTA 1.2mm 1 One punch should be used 
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3.4.2 The quantity and quality of DNA recovered from each specimen will vary.  For samples 

exhibiting dropout or incomplete profiles, reanalysis or recollection may be necessary. 
 

3.4.3 Sometimes it is possible for analysts to identify samples that may need additional, upfront 
attention during analysis.  These samples may include, but are not limited to, the following: 

• Hit verifications on previously failed samples 
• Hit verifications from samples that only passed after subsequent analysis on a re-

punch (RP) or last-try (LT) plate 
• Hit verifications with indications of an amplification kit difference 
• Rush hit verifications 
• Hit verifications on older samples 
• Offender cards with little or discolored visible staining 
• Proficiency test samples 

The analyst may use discretion, based upon their experience and expertise, when 
encountering these types of samples and choose to analyze multiple (replicate) punches on 
the same plate in anticipation of the sample(s) yielding less than ideal results.  The analysts 
may also decide to analyze replicate punches on separate plates, when necessary and 
appropriate. 

 
3.5 Controls 

 
3.5.1 Each set of amplified samples must include positive and negative amplification controls, 

which shall be analyzed using the 3500xL Genetic Analyzer. 
 

3.5.2 Positive control: 3µL (2ng/µL) of 007 control DNA.  A positive control must be included with 
every plate of samples.   
 

3.5.3 Negative control: 15µL of PCR amplification mix (reagent blank).  A reagent blank will also 
serve as the negative amplification control and must be included with every plate of samples.   
 
3.5.3.1 If a plate contains sample(s) requiring the use of Prep-n-GoTM Buffer, Prep-n-GoTM 

Buffer must also be included in the negative control for the plate. 
 

3.6 Individual Steps of the Procedure 
 
3.6.1 Preparation of Samples/Controls for Direct Amplification 

 
3.6.1.1 Label the 96-well plate with the appropriate “Plate Name” as defined below: 
 

3.6.1.1.1 First Pass Plates: Original analysis plates will be labeled as “calendar 
year – first pass (FP) – plate number.”  Plate numbers will be in 
sequential numerical order.  This plate number will be assigned when 
samples are punched and will remain the same throughout amplification 
and capillary electrophoresis.  Example: 2018-FP-0001 
 

3.6.1.1.2 Re-Punch Plates: Samples that are to be re-punched will be placed on 
the next available re-punch plate.  The plate will be named by “calendar 
year – re-punch (RP) – plate number.”  Plate numbers will be in 
sequential numerical order.  Example: 2018-RP-0001 
 

3.6.1.1.3 Reinject Plates: Entire plates that need to be re-setup for genetic 
analysis will be labeled as a reinject plate.  The plate will be named by 
“calendar year – reinject (RI) – plate number.”  Plate numbers will be in 
sequential numerical order.  Example: 2018-RI-0001 
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3.6.1.1.4 Last Try Plates: Samples that have been previously analyzed 2 times 

and still fail to produce a full DNA profile will be analyzed for a third and 
final time.  These samples will be placed on the next available last try 
plate.  The plate will be named by “calendar year – last try (LT) – plate 
number.”  Plate numbers will be in sequential numerical order.  Example: 
2018-LT-0001 

 
3.6.1.2 Punch all non-FTA samples into the designated wells of a 96-well plate first and pre-

treat to lyse the samples by adding 3µL of Prep-n-GoTM Buffer to each well containing 
non-FTA sample punches.  It may be necessary to spin the plate briefly to ensure all 
liquid and the punch(es) in (are) in the bottom of the well.  Incubate the plate at 
~70˚C until the well is dry (~15 minutes).  Use the Offender Analysis Excel workbook 
to record all sample information in the Offender Sample Analysis Summary Table, 
Offender Sample Reanalysis Worksheet, if applicable, and Offender Sample Analysis 
3500 Setup Worksheet.      

 
3.6.1.2.1 If a plate contains sample(s) requiring Prep-n-GoTM Buffer, it will be 

included in the negative control for the plate. 
 

3.6.1.3 If necessary, prepare the GlobalFilerTM Express kit by adding the following volume of 
Master Mix Additive to the GlobalFilerTM Express Master Mix Tube/ Bottle: 
 

Kit Master Mix Additive Volume 
GFE 200 reaction 80uL 

GFE 1000  390uL 
 

Gently invert the Master Mix Tube ~10 times.  Mark the cap of the master mix with a 
“+” to indicate the additive has been added.  Discard the additive tube. 
 

3.6.1.4 Make the appropriate volume of PCR amplification mix according to the volumes 
listed below (per sample): 
 
3.6.1.4.1 For All Sample Types: 

Master Mix 6µL 

Primer Mix 6µL 

TE-4 3µL 

Total Reaction Volume 15µL 

 

3.6.1.4.2 For one full plate of samples, use the following volumes: 

Master Mix 600µL 

Primer Mix 600µL 

TE-4 300µL 

Total Reaction Volume 1,500µL 

 



Standard Operating Procedures 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 102 of 170 

 

 
3.6.1.5 Vortex the PCR amplification mix for 5-10 seconds and add 15µL to each reaction 

well in the 96-well plate. 
 
3.6.1.6 Punch all FTA samples into the designated wells of the 96-well plate.  Clean the 

Harris Punch after each sample punch and between samples by taking two punches 
of a clean area of the sample card and discarding the blank punches.  To prevent 
potential cross-contamination, the clean punches must be taken from the same card 
that the sample was taken from or from a clean sheet of filter paper.  Use the 
Offender Analysis Excel workbook to record all sample information in the Offender 
Sample Analysis Summary Table, Offender Sample Reanalysis Worksheet, if 
applicable, and Offender Sample Analysis 3500 Setup Worksheet. 
 

3.6.1.7 Prepare the positive and negative amplification controls.   
 

3.6.1.7.1 For the positive amplification control, vortex the tube of 007 control DNA 
and add 3µl (2ng/µL) to a reaction well containing 15µL of PCR 
amplification mix.   
 

3.6.1.7.2 The reagent blank (15µL of PCR amplification mix only) will serve as the 
negative amplification control. 

 
3.6.1.8 Seal the plate and briefly centrifuge to bring the sample punches to the bottom of the 

wells and remove air bubbles.  
 

3.6.2 Direct Amplification Using the ProFlex™ PCR System  
 
3.6.2.1 Turn on the ProFlex™ PCR System (thermal cycler). 

 
3.6.2.2 Select “Open Method” on the touch screen. 

 
3.6.2.3 Select the amplification program for GlobalFiler™ Express on the touch screen.  The 

amplification program will be displayed on the screen: 

Temperatures/Times for GlobalFiler Express System Direct PCR 
Amplification 

Initial Step Denature Anneal/Extend Final 
Extension 

Final 
Step 

1 CYCLE 27 CYCLES Hold 
 

95°C 
1 min 

 

 
94°C 
3 sec 

 
60°C 

30 seconds 

 
60°C 

18 min 

 
4°C 
∞ 

   9700 Simulation Mode must be used 
 

3.6.2.4 Place the sealed 96‐well plate in the thermal cycler, close the lid, and select “Verify 
Block” on the touch screen. 
 

3.6.2.5 Select “Start Run.” 
 

3.6.2.6 After the amplification is complete, select “Stop Run.”  The instrument screen will 
then display “Stop Current Run?”, select “OK.” 
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3.6.2.7 Wait for the instrument to cool.  When the instrument is cool enough for shut down, 
the screen will display “Done”; select “Done” and remove the plate from the 
instrument block and power down the thermal cycler.  
 

3.6.3 Documentation 
 
3.6.3.1 Sample information shall be recorded at the time of punching in the Offender Sample 

Analysis Summary Table (CODIS_Summary_Table), Offender Sample Reanalysis 
Worksheet (CODIS_Reanalysis), if applicable, and Offender Sample Analysis 3500 
Setup Worksheet (CODIS_3500_Setup) using the Offender Analysis Excel workbook 
(CODIS_Offender_Analysis_Workbook).  
 
3.6.3.1.1 Recorded information will include the sample number or other identifying 

information (e.g., staff name, etc.) and sample type.   
 

3.6.3.1.2 Sample types should be recorded at the time of punching and can 
include but are not limited to: I for initial analysis, RS for resubmission, 
HV for hit verification, R for research, or EL for expanded loci.   
 

3.6.3.1.3 Analysts will indicate whether the samples are non-FTA by marking the 
appropriate box on the Offender Sample Analysis Summary Table. 

 
3.6.3.2 Complete the appropriate sections of the Offender Sample Analysis Lot Numbers 

Worksheet (CODIS_Lot_Numbers) in the Offender Analysis Excel workbook 
(CODIS_Offender_Analysis_Workbook).  Required lot numbers/expirations may 
include: 
 
3.6.3.2.1 GlobalFiler Express System direct PCR amplification kit 

 
3.6.3.2.2 TE-4 

 
3.6.3.2.3 Prep-N-GoTM Buffer  

 
3.7 Notes 

 
3.7.1 Analysts should pay careful attention during sample punching to avoid the accidental addition 

of the paper backing into the reaction wells of the 96-well plate; this can affect the quality of 
the profile obtained, as observed during the OSBI Internal Validation.  
 

3.7.2 Failure to pre-treat non-FTA samples before adding PCR amplification mix may result in 
incomplete profiles. 

 
3.7.3 Failure to vortex the PCR amplification mix sufficiently can result in poor amplification or 

locus-to-locus imbalance. 
 

3.7.4 The GlobalFiler Express System direct PCR amplification program on the ProFlex™ PCR 
System must be run in “9700 simulation mode.” 

 
3.7.5 Sealed plates of amplified DNA product may be stored at -20°C (or frozen) in a light protected 

box for short periods of time.  Long storage periods of amplified samples at 4°C or higher 
may produce artifacts. 
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3.7.6 Amplification plates will be discarded after technical review is complete.  If the plate contains 
samples that are to be reinjected, the plate will be retained and appropriately stored until this 
process has been completed and then discarded. 

 
3.7.7 For troubleshooting purposes, sample(s) can be re-punched or reinjected. 

 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual QCR_GFE 
OSBI CODIS Unit Policy Manual QCR_PrepNGo 

OSBI CODIS Unit Policy Manual CODIS_Offender_Analysis_Workbook 
OSBI CODIS Unit Policy Manual CODIS_Summary_Table 
OSBI CODIS Unit Policy Manual CODIS_Reanalysis 
OSBI CODIS Unit Policy Manual CODIS_3500_Setup 
OSBI CODIS Unit Policy Manual CODIS_Lot_Numbers 
 
Reference(s): 
 
Applied Biosystems™ GlobalFiler™ Express PCR Amplification Kits User Guide 
 

Eppendorf ThermoMixer® C Operating Manual 
 

Life Technologies™ ProFlex™ PCR System User Guide 
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

OSBI CODIS Unit Training Manual 
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CODIS_4  3500xL GENETIC ANALYZER ANALYSIS (↑ Table of Contents) 
 
Quick links: 
DBQM_9 (Analytical Procedures) 
Preparing Samples, Controls & Ladders for the 3500xL Genetic Analyzer 
 Manual Setup 
 Heat Denature/Snap Cool 
Loading Samples onto the 3500xL Genetic Analyzer 
Electrophoresis of Samples Using the 3500xL Genetic Analyzer 
Documentation 
Notes 
 

4.1 Scope 
This protocol establishes the procedures for obtaining a genetic profile using capillary electrophoresis 
and the 3500xL Genetic Analyzer from offender DNA database samples previously amplified with the 
GlobalFiler Express direct PCR amplification kit.   
 

4.2 Reagents & Supplies 
 
4.2.1 96-well optical reaction plate 

 
4.2.2 96-well septa 

 
4.2.3 Plate base and retainer 

 
4.2.4 Microcentrifuge tube(s) 

 
4.2.5 GlobalFiler Express Allelic Ladder 

 
4.2.6 Hi-Di™ Formamide 

 
4.2.7 GeneScanTM LIZ Internal Lane Standard 600 (LIZ ILS 600) 

 
4.2.8 3500xL Genetic Analyzer consumables: capillary array, Performance Optimized Polymer 4 

(POP-4™), and Anode/Cathode Buffer Containers (ABC/CBC) 
 

4.3 Equipment 
 
4.3.1 Mechanical pipettors 

 
4.3.2 Vortex 

 
4.3.3 MiniSpin 

 
4.3.4 Centrifuge 

 
4.3.5 Available equipment for performing heat denature/snap cool (e.g., thermal cycler/freezer, ice 

or cold block 
 

4.3.6 Applied Biosystems™ 3500xL Genetic Analyzer 
 

4.4 Individual Steps of the Procedure 
 
4.4.1 Preparing Samples, Controls & Ladders for the 3500xL Genetic Analyzer  
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4.4.1.1 Manual Setup 
 

4.4.1.1.1 Prepare the appropriate volume of master mix according to the volumes 
per sample listed below and based on the number of samples to be 
analyzed: 
 
   Per Sample: 

GeneScanTM 600 LIZ 0.4µL 

Hi-Di™ Formamide 9.6µL 

Total Volume/Well 10µL 

 
 
     For one whole plate: 

GeneScanTM 600 LIZ 40µL 

Hi-Di™ Formamide 960µL 

Total Volume  1000µL 

 
4.4.1.1.2 Vortex the master mix for 10-15 seconds and aliquot 10uL into the 

appropriate wells of the 96-well plate. 
 

4.4.1.1.3 Add 1.0µL of PCR product or GlobalFiler Express Allelic Ladder to the 
appropriate well.   
 

4.4.1.1.4 Cover wells with appropriate septa and centrifuge plate briefly to ensure 
the samples are seated at the bottom of the wells and no air bubbles are 
present. 

 
4.4.1.2 Heat Denature/Snap Cool 
 

4.4.1.2.1 Denature the samples by heating the plate in a thermal cycler at 95°C for 
~3 minutes.  The thermal cycler lid should not be locked down during this 
step, as the heated lid can melt the plate septa on the reaction plate. 
 

4.4.1.2.2 Quickly chill the plate in a freezer, cold block or ice for ~3 minutes. 
 

4.4.1.2.3 Inspect the plate for the presence of bubbles.  If necessary, briefly 
centrifuge the plate again to remove air bubbles. 

 
4.4.2 Loading the 3500xL Genetic Analyzer 

 
4.4.2.1 Place the 96-well plate onto a 96-well plate base.   

 
4.4.2.2 Snap the plate retainer onto the plate and plate base, verifying that the holes of the 

plate retainer and the septa mat are aligned. 
 

4.4.2.3 Load plate apparatus onto the 3500xL Genetic Analyzer. 
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4.4.3 Capillary Electrophoresis Using the 3500xL Genetic Analyzer 
 
4.4.3.1 Prepare the 3500xL Genetic Analyzer for operation, including performing any 

required maintenance, as per the quality control procedures in this policy manual. 
 

4.4.3.2 Open the 3500xL Data Collection Software and wait for the service console to start 
all application services.   

 
4.4.3.3 After the Dashboard screen launches, press the “Refresh” button to ensure the most 

up-to-date information is displayed for the instrument. 
 

4.4.3.4 (Optional) Preheat the oven to 60˚C from the main dashboard. 
 

4.4.3.5 To import a new plate from the template in the Offender Analysis Excel workbook:  
 
4.4.3.5.1 Click on the “template” tab in the Excel workbook.  Ensure that all cells 

have been properly filled. 
 

4.4.3.5.2 Click “File” > “Save As” and select the appropriate location to which you 
want to save the file.  In the “Save As” dialogue box, type the plate name 
in the “File name” and select “Text (Tab delimited)” in the “Save as type” 
drop down list.   
 

4.4.3.5.3 Click “Save” and then “OK” and “Yes” in the following two dialogue 
boxes, in that order. 
 

4.4.3.5.4 On the computer workstation for the instrument, click the “library” tab 
from the main dashboard. 
 

4.4.3.5.5 Select “Import” from the toolbar. 
 

4.4.3.5.6 Navigate to the location of the saved file.  It may be necessary to choose 
“.txt” in the file extension dropdown for the saved plate to be visible. 
 

4.4.3.5.7 Select the appropriate plate and choose “OK.”  The dialogue box will 
indicate whether the plate was imported successfully.     
 

4.4.3.5.8 Select “Edit” from toolbar to bring up the plate record.  If any injections 
need to be deleted due to a partial plate, etc., highlight the cells to be 
deleted, right click, and select “Delete.”  
 

4.4.3.5.9 Select “Link Plate for Run.” 
 

4.4.3.5.10 Once the Load Plate window appears, select “Yes.” 
 

4.4.3.5.11 In the Run Information window, assign the plate name for “Run Name” 
and select “Start Run.” 
 

4.4.3.6 To create a new plate: 
 
4.4.3.6.1 Navigate to the Library.  From the Manage menu, select “Plates,” then 

“Create.” 
 

4.4.3.6.2 Assign a Plate Name.  Select the plate type “HID” from the drop-down 
menu. 
 



Standard Operating Procedures 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 108 of 170 

 

4.4.3.6.3 Select “Assign Plate Contents” and assign sample names and sample 
types to wells. 
 

4.4.3.6.4 Select the appropriate Assay, File Name Convention, and Results Group 
for the samples. 
 

4.4.3.6.5 Select “Link Plate for Run.” 
 

4.4.3.6.6 Once the Load Plate window appears, select “Yes.” 
 

4.4.3.6.7 In the Run Information window, assign the plate name for “Run Name” 
and select “Start Run.” 

 
4.4.4 Documentation 

 
4.4.4.1 Complete the appropriate sections of the Offender Sample Analysis Lot Numbers 

Worksheet (CODIS_Lot_Numbers) in the Offender Analysis Excel workbook 
(CODIS_Offender_Analysis_Workbook).  Required lot numbers/expirations 
include: 
 
4.4.4.1.1 Hi-Di™ Formamide 

 
4.4.4.1.2 GeneScanTM 600 LIZ®  

 
4.4.4.1.3 3500xL Performance Optimized Polymer 4 

 
4.4.4.1.4 3500xL Anode/Cathode Buffer Containers 

 
4.5 Notes 

 
4.5.1 Reinject Plates: Entire plates that need to be re-setup for genetic analysis due to original 

genetic analysis failure will be labeled (named) as a reinject plate.  The plate will be named 
by “calendar year – reinject (RI) – plate number.”  Plate numbers will be in sequential 
numerical order.  Example: 2018-RI-0001 
 

4.5.2 Air bubbles in samples on plates for 3500xL genetic analysis can interfere with the electro-
kinetic injection process. 

 
4.5.3 All samples will be injected at a standard default injection time of 24 seconds.  Analysts may 

also perform 16 second and/or 32 second injections of samples or the entire plate, if desired, 
or as needed, keeping in mind that any sample injected at 32 seconds must have the 
associated reagent blank/negative amplification control injected at 32 seconds to evaluate for 
acceptability.  

 
4.5.4 Upon completion of the technical review process, 3500xL Genetic Analyzer plates should be 

discarded.  If the plate contains samples that are to be reinjected, the plate should be 
retained and stored appropriately until this process has been completed. 

 
4.5.5 Hi-Di™ Formamide should be stored frozen (~ -10oC to -30oC) upon receipt and refrigerated 

(~2 to 10oC) after initial use.  It will have an expiration date of six months from date of aliquot.   
 

Attachment(s): 
OSBI CODIS Unit Policy Manual CODIS_Offender_Analysis_Workbook 
 

OSBI CODIS Unit Policy Manual CODIS_3500_Setup 
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OSBI CODIS Unit Policy Manual CODIS_Lot_Numbers 
 
Reference(s): 
 

Applied Biosystems™ GlobalFiler™ Express PCR Amplification Kits User Guide 
 

Applied Biosystems™ 3500/3500xL Genetic Analyzer User Guide 
 

Applied Biosystems™ DNA Fragment Analysis by Capillary Electrophoresis User Guide 
 

Applied Biosystems™ 3500/3500xL Genetic Analyzer with 3500 Series Data Collection Software 3.1 User 
Guide 
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

OSBI CODIS Unit Training Manual 
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CODIS_5  GENEMAPPER® ID-X DATA ANALYSIS (↑ Table of Contents) 
 
Quick links: 
Creating a New GMID-X Project 
Analyzing Sample Files in the GMID-X Project 
Examining Samples for GeneScanTM 600 LIZ Peaks 
Viewing Sample Plots 
Reanalysis 
Evaluating PQVs 
Documentation 
 

5.1 Scope  
The purpose of this protocol is to provide information on how to analyze electronic data pertaining to 
offender database samples.  The GeneMapper® ID-X (GMID-X) Software is used to analyze the data 
collected by the 3500xL Genetic Analyzer to size and quantify the DNA fragments. 
 

5.2 Equipment 
 
5.2.1 Computer with GeneMapper® ID-X Software Version 1.6 

 
5.3 Individual Steps of the Procedure  

 
5.3.1 Create a New GMID-X Project 

 
5.3.1.1 Launch the GeneMapper ID-X application and log on.   

 
5.3.1.1.1 Each analyst must log on using their assigned GMID-X user name to 

ensure that the analyzed samples and *.cmf files have the correct “read 
by” and “assigned to” user.   
 

5.3.1.1.2 The GMID-X user name must be the same as the CODIS database user 
name to allow importing of data. 

 
5.3.1.2 Select File, then New Project.  

 
5.3.1.3 Select Edit, then Add Samples to Project. 

 
5.3.1.4 Browse to the location of the run files.  Highlight the desires file(s) and then select 

Add to List, followed by Add. 
 

5.3.1.5 In the Sample Type column, use the drop-down menu to select Allelic Ladder, 
Sample, Positive Control or Negative Control as appropriate for the sample if not 
already selected. 

 
5.3.1.6 In the Analysis Method column, select “GFE_OSBI_Databasing” All settings have 

been predetermined during CODIS validations.  Double click the Analysis Method to 
confirm the following settings for 27 cycles/16, 24 & 32 second injections: 

 
5.3.1.6.1 General Tab Settings:  

• Name: GFE_OSBI_Databasing 
• Instrument: 3500xL  
• Analysis Type: HID 
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5.3.1.6.2 Allele Tab Settings: 

 
 

5.3.1.6.3 Peak Detector Tab Settings: 
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5.3.1.6.4 Peak Quality Tab Settings: 
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5.3.1.6.5 SQ and GQ Tab Settings: 

 
 

5.3.1.7 Ensure that the “GlobalFiler_Express_v1.4.1X Panel is selected. 
 

5.3.1.8 Ensure that the “LIZ 600 ILS (60-460)” Size Standard is selected.  Double click to 
confirm the following settings: 

• Size Standard Dye: Orange 
• Size in Base Pairs: 60, 80, 100, 114, 120, 140, 160, 180, 200, 214, 220, 240, 

250, 260, 280, 300, 314, 320, 340, 360, 380, 400, 414, 420, 440, 460 
 

5.3.1.9 Click View > Raw Data to view the raw data for each ladder and check for any bad 
injections.  If any are found, they should be removed from the project and listed in the 
Offender Sample Analysis Technical Notes. 
 

5.3.2 Analyze Sample Files in the GMID-X Project 
 

5.3.2.1 Select Analyze (green arrow button).   
 

5.3.2.2 A new window will open asking for a Project name.  Enter the designated plate 
name and other information, as directed below:  

 
5.3.2.2.1 Analysts shall save two types of GMID-X projects: one will contain the 

unedited GMID-X data, prior to any changes being made (other than size 
quality overrides), and the other will contain the reported GMID-X data, 
which will only include passed samples (if multiple injections are 
performed, only one passed sample should be saved, with the exception 
of applicable controls).  Each project should be named as follows, 
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respectively: Plate Name (Unedited Data) and Plate Name (Reported 
Data).  
 

5.3.2.2.2 There may be times when more than one reported data project is 
needed.  In this case, each reported data project should also include a 
sequential number at the end to distinguish it from other projects, e.g., 
Plate Name (Reported Data) and Plate Name (Reported Data 2). 
 

5.3.2.2.3 In the event a plate fails analysis and no data is accepted, a reported 
data project will not be created. 
 

5.3.2.2.4 Any blank wells on the plate (i.e., formamide and ILS only) will not be 
included in the project. 
 

5.3.2.3 Click OK.  The progress status bar at the bottom of the window will fill in as the 
samples are analyzed. 
 

5.3.3 Examine Samples for GeneScanTM 600 LIZ® Peaks 
 

5.3.3.1 Examine all samples to confirm that the sizes for the peaks in the LIZ® ILS 600 size 
standard have been correctly assigned and no peaks are missing by highlighting all 
the samples in the Sample window and clicking the Size Match Editor under the 
Tools menu.  If the SQ column (located at the far right of the Samples window) has 
a green square (Pass), then the size quality meets the predetermined requirements; 
skip to step 5.3.4.   
 
5.3.3.1.1 Only 26 peaks from 60 to 460bp. should be found within the analysis 

range of each sample’s LIZ® ILS 600 peaks.   
 

5.3.3.1.2 Additional peaks, such as pull-up or other artifacts, should be carefully 
examined to ensure they do not interfere with sample profiling.  Any 
discrepancies will be brought to the attention of the technical manager 
and/or Lead Analyst. 
 

5.3.3.1.3 The size quality will not be overridden for any samples without prior 
technical manager approval.   

 
5.3.3.2 If any LIZ® ILS 600 peaks have been excluded at either end of the analysis range, 

the analysis range can be expanded to include the peaks in question (as described 
below); however, this will affect the analysis range of all samples and controls within 
the project.  Alternatively, analysts may reanalyze the problem sample(s) in a new 
project with a new analysis range to include the peak(s) in question.  If this alternate 
method is used, at least one allelic ladder must be included in the new project, and 
the new project should be named in a manner to distinguish it from other projects, 
e.g., Plate Name (Reported Data 2). 

 
5.3.3.2.1 Determine the correct analysis range for the first sample by highlighting 

the sample on the Samples tab.  Examine the raw data for the sample 
by choosing Raw Data in the View menu.  Alternatively, the sample can 
be highlighted in the navigation pane on the left side of the window.  The 
object is to exclude the over-blown primer peak typically found at < 1600 
scan numbers while including the size standard range from 60 to 460bp. 
 

5.3.3.2.2 A closer examination can be made by placing the cursor on the left or top 
scale until the magnifying glass appears.  Click and drag the magnifying 
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glass to include the area desired.  To return to the original scale, double 
click the appropriate scale.  This will aid in choosing scan number values 
less than the 60bp and greater than the 460bp LIZ® ILS 600 standard 
peaks as observed in the raw data.  The other scans can be evaluated 
after highlighting the first scan and placing the cursor on the correct scan 
number and using the down arrow (↓) to scroll. 

 
5.3.3.2.3 Once these values have been determined, return to the Samples 

window by clicking on the Project icon in the navigation pane or by 
clicking on Samples in the View menu and modify the analysis range 
values accordingly.   

 
5.3.3.2.4 Reanalyze the sample files according to 5.3.2 above.  No other GMID-X 

setting should be modified. 
 

5.3.3.2.5 Once the analysis range values have been changed, they will become 
the new default settings for future projects.  If this is not desired, ensure 
the original default settings are re-entered when analyzing future 
projects. 
 

5.3.4 View Sample Plots 
 

5.3.4.1 From the Samples tab, highlight each allelic ladder and select Display Plots from 
the View menu.  Carefully evaluate each ladder to determine if all ladder alleles are 
called appropriately.  Remove any incorrect or failed ladders from the GMID-X project 
and document in the Offender Sample Analysis Technical Notes. 
 

5.3.4.2 From the Samples tab, highlight the controls and select Display Plots from the View 
menu. Carefully evaluate each control according to CODIS_6 (DNA Interpretation 
Guidelines for Database Samples). 

 
5.3.4.3 From the Samples tab, highlight the samples and select Display Plots from the 

View menu. Carefully evaluate each sample according to CODIS_6 (DNA 
Interpretation Guidelines for Database Samples).  Document the results of sample 
analysis on the Offender Sample Analysis Technical Notes and determine if 
reanalysis is needed.   

 
5.3.5 Reanalysis 

 
5.3.5.1 All reasonable attempts to remediate samples not meeting reporting guidelines will 

be made. 
 

5.3.5.2 Individual samples which do not meet guidelines for reasons that do not extend to the 
entire plate will typically be assigned to the next available re-punch plate.  The most 
common reason for re-punch is dropout. 

 
5.3.5.3 If a sample fails again after being assigned to a re-punch plate, it will be assigned to 

a last try plate.  An exception to this would be a sample that has no data on two 
separate amplifications.  If a sample has no discernable allelic peaks on two 
subsequent runs, it may be marked as failed and a replacement sample should be 
requested 

 
5.3.5.4 If a sample on a last try plate fails to produce a full DNA profile, or if a card yields no 

discernable allelic peaks on two subsequent amplifications, it will be considered 
failed.   
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5.3.5.4.1 Failed samples will be documented on the Offender Sample Analysis 

Technical Notes for the plate on which they failed. 
   

5.3.5.4.2 Failed samples may be manually entered into the Offender, Incomplete 
Offender, Arrestee or Incomplete Arrestee Index using the most 
complete profile if meeting the eligibility requirements as listed in this 
policy.   

 
5.3.5.4.3 Failed samples that are entered into CODIS will be entered as 

“SAMPLE#I” to indicate the profile is incomplete. 
 

5.3.5.4.4 A comment for all failed samples should be entered into the BEAST 
indicating the sample failed analysis and requesting an additional sample 
be collected from that offender.   

 
5.3.5.5 If an entire plate fails due to amplification failure or electrophoresis failure, the plate 

may be re-amplified as a re-punch plate or re-injected as a re-inject plate. 
 

5.3.6 Evaluate Process Component-Based Quality Values (PQVs) 
 
5.3.6.1 After careful examination of all samples, ladders and controls, the analyst should use 

the GMID-X PQV flags as an additional quality check of the reported data.  The PQV 
markers are not to be used as a substitute for the analyst’s evaluation of the data but 
as a tool to help ensure no additional sample problems went undetected. 
 

5.3.6.2 From the Genotypes tab in the Project window, the samples will be separated by 
marker.  The available PQVs will be displayed at the far right side of the table.  Each 
PQV will be marked with a green square (Pass), a yellow triangle (Check), or a red 
octagon (Low Quality). 
 
5.3.6.2.1 The samples can be sorted with the low quality samples taken to the top 

by clicking Low Quality to Top under the View menu.  This will sort the 
samples into low quality, check, and pass. 

 
5.3.6.3 Each sample with a red octagon (Low Quality) or a yellow triangle (Check) must be 

examined to determine what action needs to be taken.  Highlight the sample and click 
Display Plots under the View menu. 
 

5.3.7 Documentation 
 
5.3.7.1 Complete the appropriate areas of the applicable Offender Sample Analysis 

Technical Notes (CODIS_Tech_Notes_1, CODIS_Tech_Notes_2, or 
CODIS_Tech_Notes_3) in the Offender Analysis Excel workbook 
(CODIS_Offender_Analysis_Workbook).   

 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual CODIS_Offender_Analysis_Workbook 
 

OSBI CODIS Unit Policy Manual CODIS_Tech_Notes_1 
 

OSBI CODIS Unit Policy Manual CODIS_Tech_Notes_2 
 

OSBI CODIS Unit Policy Manual CODIS_Tech_Notes_3 
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Reference(s): 
Life Technologies™ GeneMapper® ID-X Software Version 1.6 Reference Guide 
 

Life Technologies™ GeneMapper® ID-X Software Version 1.6 Installation Guide 
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

OSBI CODIS Unit Training Manual 
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CODIS_6  DNA INTERPRETATION GUIDELINES FOR DATABASE SAMPLES (↑ Table of Contents) 
 
Quick links: 
DBQM_9 (Analytical Procedures) 
Evaluation of Associated Standards, Ladders & Controls 

Software-Generated Information 
 Internal Size Standards & Allelic Ladders 

Extraneous/Unexplained Peaks 
 Positive & Reagent Blank/Negative Amplification Controls  
Interpretation of Non-Allelic Peaks/Possible Artifacts 
 PCR Products 

Stutter 
Minus A 
Trailing Primer Peaks 

 Amplification Kit-Specific Artifacts 
 Non-Specific Amplification Artifacts  

Analytical Artifacts 
  Spikes 
  Raised Baseline 
 Instrument Limitations  
  Off-Scale Peaks 
  Pull-Up 
 GMID-X Software Limitations 

Artifacts Introduced Into the Analytical Process 
  Dye Blobs 
Interpretation of Allelic Peaks 
 Heterozygote Peak Height Ratios 

Off-Ladder Alleles 
  Types: Standard, Microvariants & Virtual  
  Locus Designation 
  Allele Designation 
  Calculating Off-Ladder Alleles 
 Trisomy 
 Insertion/Deletion/Null Alleles 
Thresholds Used for Interpretation 

Limit of Detection 
 Analytical Threshold 

Peak Stochastic Threshold 
Interpretation of Offender Profiles  
 General Considerations: Acceptability, Degradation & Allele (Locus) Dropout 
 Complete Offender Profiles 
 Incomplete Offender Profiles 
Criterial for Uninterpretable Data  
Monitoring Analytical DNA Procedures Using Controls & Standards 
 Control Requirements 

Reagent Blank Controls/Amplification Negative Controls 
  Amplification Positive Control 
  Allelic Ladders & Internal Size Standards 
 Failure of Controls 
Contamination/Unexplained Peaks 
 General  
 Monitoring  
 Detection & Control 
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6.1 Scope  
The purpose of this protocol is to provide STR interpretation guidelines for DNA profiles generated 
from offender database samples.  DNA typing results should be “verified and interpreted” (SWGDAM 
Interpretation Guidelines) by reviewing peak designations and other software-generated information, 
internal size standards, ladders, positive amplification controls, negative amplification controls 
(reagent blanks), and samples. 
 

6.2 Individual Steps of the Procedure  
 
6.2.1 Evaluation of Associated Standards, Ladders & Controls 

Analysts should review and verify the following:  
 
6.2.1.1 Software-Generated Information 

 
6.2.1.1.1 Correct spectral 

 
6.2.1.1.2 Correct panel 

 
6.2.1.1.3 Correct size standard 

 
6.2.1.1.4 Correct genotyping parameters (Analysis Method) 

 
6.2.1.2 Internal Size Standard & Allelic Ladders 

 
6.2.1.2.1 The internal size standard performed as expected and is present in all 

ladders, controls, and samples. 
 

6.2.1.2.2 All ladders selected for comparison to controls and samples performed 
as expected with all alleles sized and labeled correctly. 
 

6.2.1.3 Extraneous/Unexplained Peaks 
 
6.2.1.3.1 All samples, controls and allelic ladders will be evaluated to ensure no 

extraneous or unexplained peaks are present within the analysis range 
of 60-460bp for the GlobalFiler Express System unless approved by the 
technical manager and/or Lead Analyst.  This does not include known 
artifacts as defined within this policy.   
 

6.2.1.3.2 Samples containing unexplained peaks will be handled in accordance 
with the applicable policies of this manual.  

 
6.2.1.4 Analytical Controls: Positive and Reagent Blank/Negative Amplification 

Controls 
 
6.2.1.4.1 The positive and reagent blank/negative amplification controls will be 

verified to ensure that the results obtained are acceptable. 
 

6.2.1.4.2 The correct profile must be obtained for the positive amplification control. 
 

6.2.1.4.3 The reagent blank/negative amplification control must have no peaks 
indicating the presence of contamination in accordance with this policy 
and DBQM_9 (Analytical Procedures). 

 
6.2.2 Interpretation of Non-Allelic Peaks/Possible Artifacts 

The following are defined as artifacts (non-allelic peaks) by the CODIS Unit and will be 
designated as indicated.  Peaks that do not fit any of the following designations will be 
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considered extraneous and will be handled on a case-by-case basis in consultation with the 
technical manager and/or Lead Analyst. 
 
6.2.2.1 PCR Products 

 
6.2.2.1.1 Stutter 

 
6.2.2.1.1.1 Generally, when the height of a peak in the stutter position 

exceeds the stutter filter set in the GMID-X software, the 
peak is consistent with being of allelic origin and should be 
designated as an allele.  
 

6.2.2.1.1.2 A universal 20% stutter filter shall be utilized by the CODIS 
Unit for filtering stutter at all loci. 
 

6.2.2.1.1.3 With higher than recommended amounts of template DNA, 
stutter may sometimes be called as a peak by the GMID-X 
software by exceeding the stutter filter.  Analysts must 
evaluate the profile as a whole to determine whether the 
peak is a true allele or a stutter peak. 
 

6.2.2.1.1.4 Combined stutter (n + X and n – X) may be present in 
samples.  
 

6.2.2.1.1.5 If the stutter peak is not causing any interpretation problems 
(i.e. no allele calls are affected), and there is no indication of 
a possible mixture, analysts may delete the allele call from 
the stutter peak in the GMID-X project.  All deletions must be 
documented in the Offender Sample Analysis Technical 
Notes, and the technical reviewer must agree.   Analysts 
may also document the stutter peak ratio(s), if desired. 

 
6.2.2.1.1.6 In the event a stutter peak interferes with the analysis of an 

electropherogram or interferes with an allele call, the sample 
shall be reinjected and/or re-amplified. 
 

6.2.2.1.2 Minus A 
 
6.2.2.1.2.1 The amplification procedure used in this policy manual (i.e. 

60°C for 8 minutes) facilitates the addition of adenosine ‘A’ 
to the 3’ end of the PCR product.  However, with higher than 
recommended amount of template DNA, lack of non-
template nucleotide addition, i.e., minus A (n – 1) peaks, 
may be observed as a “shoulder” of the main allele peak. 
 

6.2.2.1.2.2 If the minus A is not causing any interpretation problems (i.e. 
no allele calls are affected), analysts may delete the allele 
call from the minus A peak in the GMID-X project.  All 
deletions must be documented in the Offender Sample 
Analysis Technical Notes, and the technical reviewer must 
agree. 

 
6.2.2.1.2.3 In the event minus A interferes with the analysis of an 

electropherogram or interferes with an allele call, the sample 
shall be reinjected and/or re-amplified. 
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6.2.2.1.2.4 If profiles with minus A are interpreted, analysts shall not 
utilize any quantitative aspects of interpretation (such as 
stutter and peak height ratios). 
 

6.2.2.1.3 Trailing Primer Peaks 
 
6.2.2.1.3.1 Analysts may delete the allele call(s) from trailing primer 

peaks in the GMID-X project.  All deletions must be 
documented in the Offender Sample Analysis Technical 
Notes, and the technical reviewer must agree.  
 

6.2.2.2 Known GlobalFiler Express System Amplification Kit-Specific Artifacts  
 
6.2.2.2.1 Reproducible kit-specific artifacts for the GlobalFiler Express System 

have been reported by the manufacturer as outlined below: 

Dye Channel Locus Artifact ID Approximate bp 
Size 

Typical Allele 
Call 

 
6-FAMTM 

D3S1358 GF D3-1 132 bp OL, 17.2 or 17.3 
GF D3-2 126-127 bp Varies 

vWA GF vWA-1 204 bp OL or 22.3 
D16S539 GF D16-1 228 bp OL 
TPOX GF TPOX-1 N-24 bp Varies 

 
 
 
 
 
VICTM 

N/A GF VIC-1 94 bp Outside Marker 
Range (OMR) 

GF VIC-2 95 bp Outside Marker 
Range (OMR) 

Y indel GF Yindel-1 84 bp OL 
 
D8S1179 

GF D8-1 114-121 bp Varies 
GF D8-2 124 bp OL or 7.2 
GF D8-3 113 bp OL 

D21S11 GF D21-1 207 bp 29.3 or 30 
D18S51 GF D18-1 286 bp 13.1 

GF D18-2 N-2 bp Varies 
DYS391 GF DYS391-1 N-5 bp Varies 

 
 
 
NEDTM 

N/A GF NED-1 63 bp N/A 
 
D2S441 

GF D2NED-1 91-100 bp Varies 
GF D2NED-2 N-2 to N-2.5 bp Varies 
GF D2NED-3 76 bp 8 

D19S433 GF D19-1 N-6 bp Varies 
GF D19-2 N+2 to N+4 bp Varies 

TH01 GF TH01-1 N-10 to N-12 bp Varies 
FGA GF_FGA-1 N+2 bp Varies 
FGA GF_FGA-2 N-8 Varies 

 
 
 
TAZTM 

N/A GF TAZ-1 250 bp Outside Marker 
Range (OMR) 

D5S818 GF D5-1 180 bp OL 
GF D5-2 142 bp OL or 7.3 

 
SE33 

GF SE33-1 N-90 bp Varies 
GF SE33-2 352.5 bp 15.2 
GF SE33-3 424 bp OL 

SIDTM D2S1338 GF D2SID-1 345 bp OL 
 

6.2.2.2.2 If kit-specific artifacts are not causing any interpretation problems (i.e. no 
allele calls are affected), analysts may delete the allele call(s) from these 
artifacts (if observed above threshold) in the GMID-X project.  All 
deletions must be documented in the Offender Sample Analysis 
Technical Notes and the technical reviewer must agree. 
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6.2.2.2.3 In the event any of these artifacts interferes with the analysis of an 
electropherogram or interferes with an allele call, the sample shall be 
reinjected and/or re-amplified. 
 

6.2.2.3 Non-Specific Amplification Artifacts 
 
6.2.2.3.1 Non-specific amplification products (artifacts) may occur due to 

excessive template amplification and/or the presence of co-extracted 
bacterial or microbial DNA.  These artifacts may or may not have 
morphology similar to that of a true allele; however, they do not exhibit 
the presence of the characteristic stutter peak that accompanies the 
amplification of true human DNA. 
 

6.2.2.3.2 These artifacts will be handled in consultation with the technical manager 
and/or Lead Analyst. 

 
6.2.2.4 Analytical Artifacts 

 
6.2.2.4.1 Instrument Spikes 

 
6.2.2.4.1.1 If an instrument spike is not causing any interpretation 

problems (i.e., no allele calls are affected), analysts may 
delete the allele call from the instrument spike peak in the 
GMID-X project.  All deletions must be documented in the 
Offender Sample Analysis Technical Notes, and the 
technical reviewer must agree. 
 

6.2.2.4.1.2 In the event an instrument spike interferes with the analysis 
of an electropherogram or interferes with an allele call, the 
sample shall be reinjected to obtain a clean 
electropherogram. 
 

6.2.2.4.2 Raised Baseline 
 
6.2.2.4.2.1 In the event a raised baseline interferes with the analysis of 

an electropherogram or interferes with an allele call, the 
sample in question shall be reinjected to obtain a clean 
electropherogram. 
 

6.2.2.5 Instrument Limitations 
 
6.2.2.5.1 Off-scale Peaks (Oversaturation) 

 
6.2.2.5.1.1 An examination of the Oversaturation/Off-scale (SOS) PQV 

in the ‘Genotypes’ tab is acceptable for determining whether 
a peak is off-scale.  All samples will be evaluated for 
oversaturation/off-scale data and examined closer if the PQV 
is anything other than passing. 
 

6.2.2.5.1.2 If the off-scale peak is not causing any interpretation 
problems (i.e., no allele calls are affected), the injection may 
be used as long as off-scale peak(s) is/are documented. 
 

6.2.2.5.1.3 If the off-scale peak is causing any interpretation problems, 
the analyst shall attempt to alleviate the problem by 
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reinjecting the sample at a lower injection time, if possible, 
and/or re-amplifying. 

6.2.2.5.1.4 Analysts will document samples affected by oversaturation/ 
off-scale peaks, along with any resulting actions taken, in the 
Offender Sample Analysis Technical Notes. 

6.2.2.5.1.5 If samples with peaks flagged as off-scale are interpreted, 
analysts should not utilize any quantitative aspects of 
interpretation (such as stutter and peak height ratios) from 
the artificial peak height value assigned to the off-scale peak 
at the location. 

6.2.2.5.1.6 Max Peak Height Flags (MPH) do not need to be 
documented unless there is a cause for concern. 

6.2.2.5.2 Pull-Up 

6.2.2.5.2.1 Pull-up may be observed with peaks near the linear 
detection limit of the instrument but technically not off-scale, 
with the presence of off-scale peaks, or as a result of a poor 
spectral on the instrument. 

6.2.2.5.2.2 If the pull-up peak is not causing any interpretation problems 
(i.e., no allele calls are affected), and there is no indication of 
a possible mixture, analysts may delete the allele call from 
the pull-up peak in the GMID-X project.  All deletions must 
be documented in the Offender Sample Analysis Technical 
Notes, and the technical reviewer must agree.    

6.2.2.5.2.3 In the event a pull-up peak interferes with the analysis of an 
electropherogram or interferes with an allele call, the sample 
shall be reinjected and/or re-amplified. 

6.2.2.5.3 Carryover 

6.2.2.5.3.1 Carryover can occur when a profile from the sample 
previously injected on a capillary is observed in the 
subsequent sample.  This usually occurs due to a high 
concentration of DNA in the first sample, but can also begin 
to occur more frequently as the capillary array nears its 
injection limit.   

6.2.2.5.3.2 Carryover is not considered contamination, and therefore, a 
sample exhibiting carryover, as long as there is no reason to 
suspect a physical route of contamination, need not be 
documented as non-conforming work.  If the technical 
reviewer agrees that the source of the peaks is most likely 
carryover, the sample does not need technical manager 
approval or to be documented on the non-conforming work 
log.   

6.2.2.5.3.3  Carryover should be communicated to the lead analyst and 
the supervisor so that the frequency can be monitored to 
determine if a capillary array change is necessary. 
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6.2.2.6 GMID-X Software Limitations 
 

Occasionally the GMID-X software may label a true allele as an artifact.  
If this occurs, the analyst shall manually add the correct allele call back 
into the profile.  All changes must be documented in the Offender 
Sample Analysis Technical Notes, and the technical reviewer must 
agree.  The allele will not be accepted or uploaded unless the technical 
reviewer agrees. 
 

6.2.2.7 Introduction into the Analysis Process  
 
6.2.2.7.1 Dye Blobs 

 
6.2.2.7.1.1 Dye blobs observed above threshold outside of allele call 

ranges shall be deemed acceptable without further analysis. 
 

6.2.2.7.1.2 If a dye blob is observed above threshold within the allele 
calling range but not causing any interpretation problems 
(i.e., no allele calls are affected), analysts may delete the 
allele call from the dye blob peak in the GMID-X project.  All 
deletions must be documented in the Offender Sample 
Analysis Technical Notes, and the technical reviewer must 
agree.    

 
6.2.2.7.1.3 In the event a dye blob interferes with the analysis of an 

electropherogram or interferes with an allele call, the sample 
shall be reinjected and/or re-amplified. 

 
6.2.3 Interpretation of Allelic Peaks 

The evaluation of allelic peaks includes allele designations given by the analysis software 
(GMID-X) and consideration of peak heights and peak height ratios at each locus and across 
the entire profile. 
 
6.2.3.1 Heterozygote Peak Height Ratios  

 
6.2.3.1.1 When a locus displays two alleles in a single source offender sample, the 

allele with the lower peak height must display at least 50% or more of the 
peak height of the higher peak at the locus.  An examination of the Peak 
Height Ratio (PHR) PQV in the ‘Genotypes’ tab will indicate whether the 
peak height ratio meets the appropriate percentage (i.e., ≥ 50%). 
 

6.2.3.1.2 Peak height balance is affected by the amount and quality of template 
DNA available, so lower template samples may experience peak height 
balance less than the general percentage.  Samples displaying less than 
50% peak height ratios at one or more locations will be reinjected to 
verify the results.   

 
6.2.3.1.3 If the sample still contains a peak height ratio below 50% after 

reinjection, the sample may still be accepted as long as the results are 
documented in the Offender Sample Analysis Technical Notes and the 
technical reviewer agrees with determinations outside these criteria.  If 
there is discrepancy, the technical manager and/or Lead Analyst should 
be consulted.  
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6.2.3.1.4 Regardless of peak height, peaks determined to be the result of stutter, 

pull-up, minus A, elevated baseline, spikes, or background will not be 
designated as true alleles. 
 

6.2.3.2 Off-Ladder Alleles 
 
6.2.3.2.1 With the exception of microvariants, as described below, unless 

otherwise indicated, samples containing off-ladder alleles will be 
reinjected and/or re-amplified to verify the result. 
 

6.2.3.2.2 Types of Off-Ladder Alleles 
 
6.2.3.2.2.1 Standard Alleles: Alleles that fall outside the range of the 

ladder alleles.  These alleles are smaller than the smallest 
allele of the ladder or larger than the largest allele of the 
ladder at a locus.  The GMID-X software typically labels 
these alleles as "< (smallest ladder peak)" or "> (largest 
ladder peak)” when within the marker range of the locus.   
 
6.2.3.2.2.1.1 Since the CODIS database software does 

not recognize allele values outside the range 
of ladder alleles, the label assigned by the 
GMID-X software will be accepted (after the 
result has been verified).   
 

6.2.3.2.2.1.2 Occasionally, an apparent allelic peak may 
be observed outside of or in between two 
loci marker ranges.  Following manual 
calculations, these allele calls may be 
added, and the peaks re-assigned to the 
correct locus.  Such edits will require the 
approval of the technical reviewer, and will 
not require approval from a lead analyst or 
the technical manager. 

 
6.2.3.2.2.1.3 The approximate base size may be 

calculated, if desired, and documented in 
the Offender Sample Analysis Technical 
Notes. 

 
6.2.3.2.2.2 Microvariant Alleles: Alleles that fall inside the range of the 

smallest and largest ladder alleles at a locus. These 
microvariant alleles contain an incomplete number of 
repeats, such as X.1, X.2 or X.3, and are labeled as “OL” by 
the GMID-X software if not present in the allelic ladder or a 
virtual bin. 
 
6.2.3.2.2.2.1 Microvariants may be calculated without re-

injection or re-amplification.  If the allele is 
labeled as “OL,” the sizing value may be 
calculated and the appropriate allele value 
assigned.  Remember that Penta D and 
Penta E are penta-nucleotide loci and 
D22S1045 is a tri-nucleotide locus. 
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6.2.3.2.2.2.2 If the sample is reanalyzed and the GMID-X 
software has assigned an allele label, the 
sample will be accepted as valid.  If the 
allele is still labeled as “OL,” the sizing value 
will be calculated and the appropriate allele 
value assigned.  All verified microvariant 
alleles shall be documented in the Offender 
Sample Analysis Technical Notes. 

 
6.2.3.2.2.3 Virtual Alleles: Alleles assigned a label by the GMID-X 

software due to the presence of a bin even though the allele 
itself is not represented in the allelic ladder.   
 
6.2.3.2.2.3.1 No additional analysis is required for virtual 

alleles; the GMID-X allele call will be 
accepted and used. 

 
6.2.3.2.3 Locus Designation 

 
6.2.3.2.3.1 When an off-ladder allele is observed between loci, and one 

neighboring locus appears to be homozygous while the other 
is heterozygous, the off-ladder allele most likely is a sister 
allele paired with the locus that appears to display 
homozygosity.   
 

6.2.3.2.3.2 When an apparent allelic peak is observed outside of or in 
between two loci marker ranges, a manual calculation will be 
performed.  The allele call should be verified on STR base, 
and following that verification, the peak can be re-assigned 
to the correct locus, and the allele call can be added. This 
edit will require approval from the technical reviewer.  
Additional approval from a Lead Analyst or Technical 
Manager is not required. 

 
6.2.3.2.3.3 An off-ladder allele may sometimes be labeled in the wrong 

locus.  These instances may be observed as false tri-alleles 
or have inconsistent peak heights.  To confirm the suspected 
incorrect locus assignment: 

 
6.2.3.2.3.3.1 The analyst should calculate the value of the 

allele from the ladder of the correct locus 
and verify the previous observation in 
STRbase.  If verified, the analyst may then 
delete the allele to reduce the chance of an 
erroneous no-match due to incorrect 
profiling at the affected locus.  This deletion, 
as well as its observation in STRbase, must 
be noted in the Offender Sample Analysis 
Technical Notes and the technical reviewer 
must agree.  If there is a discrepancy, the 
technical manager and/or Lead Analyst will 
be consulted.  
  

6.2.3.2.3.3.2 If the allele is not observed in STRbase, the 
sample will be reanalyzed to confirm the 
result, and this confirmation will be 
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documented in the Offender Sample 
Analysis Technical Notes. 

6.2.3.2.4 Allele Designation 
 
6.2.3.2.4.1 When necessary, off-ladder alleles will be assigned an allele 

value according to the following: 
 
6.2.3.2.4.1.1 Designation of the alleles should refer to the 

total number of full repeats. 
 

6.2.3.2.4.1.2 Designation of incomplete repeat motifs 
should include the number of complete 
repeats, and separated by a decimal point, 
the number of base pairs in the incomplete 
repeat.  For example, allele 9.3 at TH01 has 
nine complete repeats and one incomplete 
repeat of 3 base pairs. 
 

6.2.3.2.4.2 Occasionally, due to a sample not satisfactorily aligning with 
the average bins calculated from the ladder(s), an allele may 
be labeled as off-ladder by the GMID-X software even 
though its actual allele designation is recognized within the 
ladder.  If this happens, the analyst should analyze the 
sample in a separate project with a different combination of 
ladder(s) to try to reconcile the sample, and this action shall 
be documented in the Offender Sample Analysis Technical 
Notes. 
 

6.2.3.2.5 Calculating Off-Ladder Alleles  
 
6.2.3.2.5.1 Standard Alleles: Determine the base pair size of the off-

ladder allele.  Determine the size difference between the off-
ladder allele and the nearest ladder peaks.  Round the size 
to the nearest whole number and then divide by the repeat 
size for that locus.  Add or subtract this number to the 
nearest ladder allele (as appropriate) to determine the off-
ladder allele designation.  For example, in D3S1358 the 
smallest ladder allele is 96.75 base pairs, designated as “9.”  
The off-ladder allele is 88.81 base pairs.  96.75 – 88.81 is 8.  
The size repeat for D3S1358 is 4 base pairs.  8/4 = 2, 9 – 2 
= 7.  The off-ladder allele would be designated as “7.” 
 

6.2.3.2.5.2 Microvariant Alleles: Determine the base pair size of the 
microvariant peak, and then compare the base pair size of 
the microvariant to the base pair size of the two bracketing 
ladder peaks.  If the peak falls before or after the last peak in 
the ladder, the calculation will be handled in consultation 
with the technical manager and/or Lead Analyst.  Determine 
the size difference between the microvariant and the smaller 
of the ladder peaks and round to the nearest whole number.  
For example, if a green off-ladder allele peak sizes at 233.57 
bases and the “36” allele of the D21S11 ladder is 231.64 
bases, the peak in question shall be labeled as “36.2” 
because the difference is 2.07, or 2 bases in length. 
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6.2.3.2.5.3 Any off-ladder allele more than 8 base pairs away from the 
nearest ladder allele should be calculated with caution since 
tetranucleotide repeats do not always size exactly 4 base 
pairs apart. 
 

6.2.3.2.5.4 All calculations must be documented on an 
electropherogram with sizes labeled or in the Offender 
Sample Analysis Technical Notes and maintained with the 
plate workbook. 
 

6.2.3.3 Trisomy  
 
6.2.3.3.1 If a profile is suspected to have trisomy (tri-allelic) at a locus, the sample 

shall be reinjected and then re-amplified, unless indicated otherwise 
below, to verify this event.  Once verified, the trisomy (tri-allele) can be 
accepted as valid. 
 

6.2.3.3.2 Peak height ratios may not be calculated for a locus with a verified 
trisomy (tri-allele). 
 

6.2.3.4 Insertion/Deletion/Null Alleles 
 
6.2.3.4.1 In rare instances, an insertion/deletion close to the STR repeat region 

may result in discordant results between two separate amplification kits 
due to the use of differing primers for the locus.  Null alleles may occur 
due to primer binding site mutations, and alleles fail to amplify due to a 
sequence difference in a primer binding site mutation. 
 

6.2.3.4.2 If an apparent null allele exists, such as no ‘X’ detected, for example, the 
sample may be reanalyzed and documented in the Offender Sample 
Analysis Technical Notes.  The necessity for reanalysis will depend on 
the overall results for the sample, including the result at DYS391, and in 
consultation with the technical manager and/or Lead Analyst. 
 

6.2.4 Thresholds Used for Interpretation 
 
6.2.4.1 Limit of Detection 

 
6.2.4.1.1 Limit of detection for GlobalFiler Express direct PCR amplification kit (27 

cycles) for the following injection times using the 3500xL Genetic 
Analyzer per internal validation studies: 
 

 

 
6.2.4.2 Analytical Threshold 

 
6.2.4.2.1 Analytical threshold the GlobalFiler Express direct amplification kit (27 

cycles) for all injection times using the 3500xL Genetic Analyzer per 
internal validation studies:  
 

Analytical Threshold 
16 Second 24 Second 32 Second 
120 RFU 120 RFU 120 RFU 

 

Limit of Detection (MTS) 
16 Second 24 Second 32 Second 
60 RFU 60 RFU 60 RFU 
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6.2.4.2.2 Any peaks above the analytical threshold must be evaluated to 
determine if the peak is an allele or present due to an artifact.  Criteria 
found within this policy should be utilized to determine if a peak is an 
artifact. 
 

6.2.4.2.3 No peaks below the analytical threshold will be sized as alleles. 
 

6.2.4.3 Peak Stochastic Threshold 
 
6.2.4.3.1 Peak stochastic threshold for GlobalFiler Express direct PCR 

amplification kit (27 cycles) using the 3500xL Genetic Analyzer per 
internal validation studies: 
 

Peak Stochastic Threshold (PST) 
16 Second 24 Second 32 Second 
200 RFU 200 RFU 200 RFU 

 
6.2.4.3.2 Samples may be classified as displaying stochastic effects if: 

 
6.2.4.3.2.1 The profile has unpaired allelic peaks that have peak heights 

above the analytical threshold but below the stochastic 
threshold. 
 

6.2.4.3.2.2 The profile has lower peak height ratios than would be 
expected between two paired allelic peaks. 
 

6.2.4.3.2.3 The profile has extreme sloping. 
 

6.2.4.3.2.4 The profile has extreme sloping. 
 

6.2.4.3.3 Peaks observed below the peak stochastic threshold that do not appear 
to have a paired allelic peak cannot be assumed to be homozygous.  
There may be dropout of a sister allele. 
 

6.2.4.3.4 Peak height ratios of paired allelic peaks below peak stochastic threshold 
may also be lower than normal. 
 

6.2.4.3.5 The peak stochastic threshold does not apply to Amelogenin, DYS391, 
or the Yindel. 

 
6.2.4.3.6 Samples exhibiting potential dropout (i.e., peaks below peak stochastic 

threshold) may be acceptable if the locus is heterozygous and both 
peaks are present.  This should be noted in the Offender Sample 
Analysis Technical Notes.  

 
6.2.4.3.7 If a sample has an apparent homozygous peak(s) below peak stochastic 

threshold, it should be further analyzed by evaluating an additional 
injection (24 or 32 second injection), if available, or by re-punching/re-
amplifying the sample. 
 

6.2.5 Interpretation of Offender Profiles  
 
6.2.5.1 General Considerations 

 
6.2.5.1.1 Acceptability: By nature, offender database samples are single source.  

A sample can be determined to have originated from a single source if 
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no more than two alleles are present at all loci examined, recognizing 
that three peak (trisomy/tri-allele) patterns can occur. 
 
6.2.5.1.1.1 DNA profiles from all samples, controls and ladders must 

meet the criteria outlined within this policy manual to be 
considered acceptable.   
 

6.2.5.1.1.2 All profiles should be carefully evaluated for indications of a 
mixture, which could indicate possible contamination.  
 

6.2.5.1.1.3 If any profile has resolution issues or any other abnormality, 
the analyst will consult with the technical manager and/or 
Lead Analyst before accepting the data. 

 
6.2.5.1.2 Degradation: If a sample is degraded, higher molecular weight alleles 

may not amplify due to preferential degradation of larger alleles. 
 

6.2.5.1.3 Allelic (locus) dropout: If an insufficient (or excess) quantity of human 
DNA template is used/available, there is a possibility for preferential 
amplification of certain loci/alleles over others, which may result in allelic 
(locus) dropout.  The result may generate some loci/alleles not 
amplifying at all.  Inhibitors may also produce allelic dropout. 
 

6.2.5.2 Complete Offender Profiles 
 
6.2.5.2.1 An offender profile is considered complete when all alleles are above 

analytical and/or stochastic thresholds at all amplification kit loci tested, 
which includes the core CODIS loci, and otherwise meet the 
requirements of this policy.  
 

6.2.5.2.2 If a single source sample has two alleles detected at a locus, the analyst 
can be confident that the DNA profile at that locus is complete, 
regardless of the peak stochastic threshold.  Likewise, if only one allele 
is detected at a locus and the allele is above the peak stochastic 
threshold, the analyst can be confident that there is no allelic dropout.  
 

6.2.5.2.3 Upon completion of technical review, all complete offender profiles will 
be entered into the Offender or Arrestee Index, as applicable.  

 
6.2.5.3 Incomplete Offender Profiles 

 
6.2.5.3.1 An offender profile is usually considered incomplete when not all alleles 

are above analytical and/or stochastic thresholds at each of the 
amplification kit loci tested.   
 

6.2.5.3.2 An offender profile shall be considered incomplete if there are peaks 
below the analytical threshold at any locus (i.e. partial profile).  

 
6.2.5.3.3 If a single source sample has only one allele detected at a locus that is 

below the peak stochastic threshold, the analyst cannot be confident that 
the DNA profile is complete at that locus.  Therefore, an offender profile 
shall be considered incomplete if there is a single peak below stochastic 
threshold at any locus. 

 
6.2.5.3.4 Incomplete offender samples shall be reanalyzed in the attempt to obtain 

a full profile.  Reanalysis may include re-punching the sample using the 
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same number of amplification cycles or a request to have the sample 
recollected (reference CODIS_5.3.5 [Reanalysis]). 

 
6.2.5.3.5 If a complete offender profile is not obtained after two reanalysis 

attempts (three analyses total), the sample will be considered failed.  An 
exception to this is if a sample has exhibited no discernable allelic peaks 
on two subsequent amplifications.  In that case, a sample can be 
assumed to have not been collected satisfactorily and deemed failed. 
 

6.2.6 Criteria for Uninterpretable Data  
 
6.2.6.1 Offender sample profiles shall be uninterpretable if they do not contain sufficient 

allelic information at the required number of loci for inclusion in an applicable 
specimen category/index after exhausting all reanalysis attempts.  
 

Some technical issues may prevent the complete interpretation of a DNA profile or a locus/loci in a 
profile, thereby making these profiles or locus/loci uninterpretable.  Examples of such situations may 
include:  

• Accurate allele designations not possible due to poor quality injection, 
oversaturation, severe peak height imbalances, the allelic ladder, or the 
sample itself 

• Alleles that cannot be definitively assigned to a locus 
• Controls for the sample did not perform properly 
• Data potentially affected by contamination 

  
6.2.6.2 Uninterpretable data shall not be entered into CODIS. 

 
6.2.7 Monitoring Analytical DNA Procedures Using Controls (Frequency & Tolerance of 

Controls) 
 

6.2.7.1 Control Requirements 
 
6.2.7.1.1 Reagent Blank Controls/Amplification Negative Controls (NC)  

 
6.2.7.1.1.1 A reagent blank control will also serve as the negative 

amplification control. 
 

6.2.7.1.1.2 At least one negative amplification control must be included 
with every amplification set and shall be amplified 
concurrently using the same typing test kit on the same 
instrument as the samples. 
 

6.2.7.1.1.3 Each negative amplification control shall be typed. 
 

6.2.7.1.1.4 The negative amplification control used by the CODIS Unit is 
15µL of PCR amplification mix (reagent blank).  
    
6.2.7.1.1.4.1 If a plate contains sample(s) requiring the 

use of Prep-n-Go Buffer, Prep-n-Go Buffer 
must also be included in the negative control 
for the plate. 
 

6.2.7.1.1.5 The negative amplification control should have no 
unexplained peaks that exceed the limit of detection within 
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the analysis range.  If peaks above the limit of detection are 
observed, but they are outside of any allele bin/virtual bin or 
outside a marker’s range, the data may be accepted with 
appropriate documentation in the technical notes, as well as 
agreement by the technical reviewer.  If peaks above LOD 
are observed that fall into bins, the technical manager must 
be consulted prior to any data being reported from the plate. 
 
6.2.7.1.1.5.1 Offender plates are injected at a default 

injection time of 24 seconds.  As an option, 
plates may also be injected at 16 seconds 
and/or at 32 seconds; however, if offender 
sample data from a 32 second injection is 
accepted (in lieu of the data from a 16 or 24 
second injection), the reagent 
blank/negative amplification control injected 
at 32 seconds must also be evaluated and 
produce the expected results.  

 
6.2.7.1.2 Amplification Positive Controls (PC)  

 
6.2.7.1.2.1 At least one positive amplification control must be included 

with every amplification set and shall be amplified 
concurrently using the same typing test kit on the same 
instrument as the samples. 
 

6.2.7.1.2.2 Each positive amplification control shall be typed. 
 

6.2.7.1.2.3 The CODIS Unit will use the control DNA provided in the 
GlobalFiler Express System kit (007 control DNA). 
 

6.2.7.1.2.4 The positive amplification control should yield the following 
expected male DNA profile: 

      GlobalFiler Express  
Positive Control 007 Allele Designations 

Locus        Alleles Locus                      Alleles 
D3S1358        15,16 D19S433                        14,15 
vWA   14,16 TH01                               7,9.3 
D16S539               9,10 FGA                  24,26 
CSF1PO                      11,12 D22S1045                    11,16 
TPOX                  8,8 D5S818                    11,11 
Y-Indel                   2 D13S317                         11,11 
Amelogenin                      X,Y D7S820                   7,12 
D8S1179   12,13 SE33                              17,25.2 
D21S11                  28,31 D10S1248                  12,15 
D18S51                12,15 D1S1656             13,16 
DYS391                            11 D12S391                         18,19 
D2S441                          14,15 D2S1338              20,23 

 
6.2.7.1.2.5 The positive amplification control shall not contain any 

unexplained peaks that exceed the analytical threshold 
within the analysis range. 
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6.2.7.1.3 Allelic Ladders & Internal Size Standards 
 
6.2.7.1.3.1 Allelic ladders and internal size standards must be used to 

appropriately assign DNA types to fragments produced in 
PCR-based systems. 
 

6.2.7.1.3.2 Allelic ladders and internal size standards should not contain 
any unexplained peaks that exceed the analytical threshold 
within the analysis range. 

 
6.2.7.2 Failure of Controls 

 
6.2.7.2.1 In the event a control fails one of the above criteria, it will be reinjected to 

verify the result.   
 

6.2.7.2.2 If the reinjection is acceptable, the control will be considered valid.  
 

6.2.7.2.3 If the reinjection is not acceptable and the same condition is observed, 
the entire set of samples processed with the same reagents will be 
considered invalid.  The incident will be brought to the attention of the 
technical manager and unit supervisor and handled in accordance with 
the procedures outlined in this policy manual and OSBI CSD QP 13 
(Nonconforming Work), where applicable, to determine the source of the 
problem and the corrective action required.    

 
6.2.7.2.4 If an amplification control fails due to the presence of unexplained peaks 

above the limit of detection (LOD), the possibility of contamination shall 
be evaluated as outlined below.     
 

6.2.7.2.5 If a plate contains more than one of each control and only one fails (e.g., 
due to a bad injection, artifact, dropout, low peak height ratio or possible 
contamination), the failed control does not need remediated, as long as a 
second control was good.  However, if possible contamination above the 
LOD is present in the failed control, (peaks falling into bins) the incident 
shall be evaluated as outlined below and in accordance with OSBI CSD 
QP 13 (Non-Conforming Work), where necessary.  In this case, no 
profiles from the affected plate will be imported into the CODIS database 
until the evaluation of the incident has been resolved and finalized.  If 
peaks are observed above LOD, but not falling into any defined bins, the 
data may be accepted with documentation in the technical notes, and 
agreement by the technical reviewer 

 
6.2.8 Contamination/Unexplained Peaks 

 
6.2.8.1 General Considerations 

 
6.2.8.1.1 The CODIS Unit shall monitor for contamination, follow decontamination 

procedures to minimize/prevent contamination, and follow procedures for 
interpreting data potentially affected by contamination. 
 

6.2.8.1.2 The CODIS Unit shall follow procedures for uniformly evaluating controls 
and samples to verify expected results as well as remediating instances 
of control failure or sample contamination. 
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6.2.8.1.3 Interpretation of data potential affected by contamination or failed PCR 

controls will be evaluated in conjunction with the technical manager and 
unit supervisor.  The data provided by the internal validation of 
interpretation thresholds will be taken into account during these types of 
evaluations. 
 

6.2.8.2 Monitoring for Contamination 
 
6.2.8.2.1 All amplified samples shall be evaluated for potential contamination.  

Although not always readily apparent, unlike in controls, contamination 
shall be monitored through sample data analysis. 
 

6.2.8.3 Detection & Control of Contamination 
 
6.2.8.3.1 Analysts will adhere to the procedures within this policy manual, 

including QC_1 (Cleaning, Decontamination & Sterilization), in an effort 
to limit the potential for contamination.  When necessary, following a 
contamination event, the CODIS Unit shall follow a decontamination 
procedure determined by the technical manager that is proportional to 
the level/type of contamination observed. 
 

6.2.8.3.2 If possible contamination is present, the technical manager and unit 
supervisor will be notified immediately.  The incident will be evaluated by 
the technical manager in accordance with the procedures outlined in this 
policy manual and OSBI CSD QP 13 (Nonconforming Work), where 
necessary.  During this evaluation, the technical manager, or designee, 
may review the spreadsheet of DNA profiles from employees.24  No 
profiles from the affected plate will be imported into CODIS until the 
evaluation of the incident has been resolved and finalized. 
 

6.2.8.3.3 If an amplification control fails due to the presence of unexplained peaks 
above the LOD, the contamination may be confirmed by examining 
sample profiles for the presence of peaks consistent with those observed 
in the contaminated control(s).   
 

6.2.8.3.4 Any control with unexplained peaks above the limit of detection will be 
evaluated in consultation with the technical manager.  The use of data 
from any affected plate may only be used with technical manager 
approval. 
 

6.2.8.3.5 Samples containing unexplained peaks will be re-injected and/or 
reanalyzed (re-amplified) to verify the result.  
 

6.2.8.3.6 If the contamination is determined to be due to a splash, the reagents 
may be acceptable for use and the affected samples must be 
reanalyzed.   

 
6.2.8.3.7 If the contamination is determined to be due to reagent contamination, 

the contamination must be eliminated by either immediately replacing all 
 

24 The OSBI Forensic Biology Discipline Employee DNA Profile Spreadsheet is a limited access, 
controlled Excel spreadsheet, uniquely identified and verified for accuracy, located on the secure Biology 
server.  It consists of DNA profiles from OSBI employees and family members that have provided a 
buccal swab for inclusion in this reference spreadsheet for comparison purposes (i.e. contamination, 
training, etc.), when necessary. 
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reagents currently in use or by systematically replacing one reagent at a 
time until the affected control(s)/samples(s) show no contamination upon 
reanalysis. 

 
6.2.8.3.8 If the source of the contamination is found to be in the GlobalFilerTM 

Express kit, all affected samples must be reanalyzed using a new kit. 
 

6.2.8.3.9 If a contaminant profile is observed and not attributable to any sample in 
the batch of offender samples being analyzed or to OSBI employees, the 
profile will be evaluated for entry into the Contaminant Index (SDIS only).  
The CODIS administrator, or designee, will evaluate these profiles to 
determine eligibility for entry into CODIS. 

 
6.3 Notes 

 
6.3.1 All technical issues and non-conforming work must be brought to the attention of the 

technical manager immediately.  This includes, but is not limited to, contamination, sample-
switch, plate record linked to incorrect plate, etc.  The technical manager will determine the 
appropriate response per OSBI CSD QP 13 (Non-Conforming Work). 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual CODIS_Offender_Analysis_Workbook 
 

OSBI CODIS Unit Policy Manual CODIS_Tech_Notes_1 
 

OSBI CODIS Unit Policy Manual CODIS_Tech_Notes_2 
 

OSBI CODIS Unit Policy Manual CODIS_Tech_Notes_3 
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

FBI Quality Assurance Standards for Forensic DNA Testing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing Laboratories 
 

OSBI CODIS Unit Training Manual  
 

ThermoFisher Scientific Technical Note:  Artifacts Identified Post-Developmental Validation: GlobalFilerTM 

and GlobalFilerTM IQC PCR Amplification Kits 
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CODIS_7  MANAGEMENT OF DNA DATA (↑ Table of Contents) 
 
Quick links: 
DBQM_11 (Documentation) 
Creating a *.cmf File for CODIS Import 
Storage of Electronic Data 
 Data Storage on the CODIS Server 
Storage of Hard Copy Data 
CODIS Database Security Measures 
Removal/Expungement 
 Criteria for Removal/Expungement 
  Non-Qualifying Convicted Offender Sample 
  Court Reversal of a Qualifying Conviction 
  Non-Conviction Sample Collected Under Federal Immigration Changes 
  Felony Arrestee Samples 
 Laboratory Removal/Expungement Procedures  
Removal of Casework Profiles 
  

7.1 Scope  
The purpose of this protocol is to provide information on managing electronic data pertaining to 
offender database samples.  
  

7.2 Individual Steps of the Procedure 
 
7.2.1 Creating a *.cmf File for CODIS Import 

 
7.2.1.1 A Windows-compatible Common Message Format (*.cmf) file must be created from 

each reported GMID-X project that contains offender database samples that need to 
be imported into the CODIS database as follows: 
 
7.2.1.1.1 All offender database samples that have been successfully profiled will 

be marked for export.  In the Samples tab, select “Convicted Offender,” 
“Arrestee,” or “Proficiency,” as appropriate, from the Specimen 
Category menu.  This marks the specimen to be assigned to the 
appropriate index in the CODIS database. 
 

7.2.1.1.2 All controls and ladders will be set to “No Export.”   
 

7.2.1.1.3 Any sample that does not meet the requirements outlined in CODIS_6 
(DNA Interpretation Guidelines for Database Samples) will not be added 
to the *.cmf file.  This will prevent any unacceptable samples from being 
entered into the CODIS database. 
 

7.2.1.1.4 After all samples have been marked appropriately, they should be 
exported following these steps: 
 
7.2.1.1.4.1 Click File > Export Table for CODIS and make the following 

selections: 
• Export File As: CMF 3.2 (.xml) 
• Source: OKOBI0000 
• Destination: OKOBI0000 
• File name: GMID-X Project Name (cmf file) 
• Files of type: CODIS formats CMF 1.0, CMF, 3.0, 

CMF 3.2 (*.dat, *.xml) 
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7.2.1.1.4.2 Select the appropriate destination where the file will be 
saved and Click Export. 
 

7.2.1.2 If the reported data project is edited during technical review, a new *.cmf file must be 
created. 
 

7.2.2 Storage of Electronic Data 
 
7.2.2.1 The original run data files and GMID-X files generated during the course of analysis 

will be archived in an electronic format, such as CD-R, DVD, etc., and/or maintained 
on a dedicated storage server. 
 

7.2.2.2 When possible, DNA profile data to be imported directly into CODIS will be recorded 
sequentially in an electronic format in Windows-compatible Common Message 
Format (*.cmf file). 
 

7.2.2.3 The original electronic data will be archived by the OSBI laboratory.  A designated 
storage server can be utilized to store archived electronic data on a long-term basis; 
however, the server must be backed up on a regular basis.  This may include daily 
tape backups stored on-site, weekly tape backups stored on-site, and/or monthly 
tape backups stored off-site. 

 
7.2.2.4 Data Storage on the CODIS Server 

 
7.2.2.4.1 The DNA_Profiles partition of the CODIS server (\\vm-fsc-files\OSBI-

CODIS\DNA_Profiles) will be organized by year, and each completed 
plate will have its own subfolder within the appropriate year folder.  
Example: 2017 > 2017-FP-0001 
 

7.2.2.4.2 After the completion of sample analysis, the following data should be 
made available electronically to the technical reviewer: 
 
7.2.2.4.2.1 GMID-X project(s); 

 
7.2.2.4.2.2 *.cmf file(s) exported from GMID-X; 

 
7.2.2.4.2.3 3500xL run folder(s); and 

 
7.2.2.4.2.4 A copy of plate record(s) imported to the 3500xL. 

 
7.2.2.4.3 Upon completion of the technical review, the completed plate folder in 

\\vm-fsc-files\OSBI-CODIS\DNA_Profiles will contain the items listed 
above. 

 
7.2.3 Storage of Hard Copy Data 

 
7.2.3.1 All offender data and/or records received in hard copy form from a vendor laboratory 

will be archived by the OSBI and maintained for inspection.  However, if both 
electronic and hard copy documentation exists, the hard copy may be destroyed and 
only the electronic documentation retained for inspection. 
 

7.2.3.2 All offender data and/or records generated in hard copy form by the OSBI laboratory 
during analysis may be archived electronically and maintained for inspection. 
 

7.2.3.3 A designated storage server can be utilized to store archived electronic data on a 
long-term basis; however, the server must be backed up on a regular basis.  This 

file://vm-fsc-files/OSBI-CODIS/DNA_Profiles
file://vm-fsc-files/OSBI-CODIS/DNA_Profiles
file://vm-fsc-files/OSBI-CODIS/DNA_Profiles
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may include daily tape backups stored on-site, weekly tape backups stored on-site, 
and/or monthly tape backups stored off-site. 
 

7.2.4 CODIS Database Security Measures 
 
7.2.4.1 It is the responsibility of the CODIS administrator, or designee, to ensure the integrity 

and security of the CODIS database.  This will be accomplished by ensuring the 
following procedures/practices are followed: 
 
7.2.4.1.1 Only CODIS users, as defined in DBQM_2 (Definitions), shall have 

access to the CODIS database.   
 

7.2.4.1.2 The CODIS administrator, or designee, will issue each CODIS user 
his/her own CODIS user account and password.   

 
7.2.4.1.2.1 It will be the responsibility of the CODIS user to change the 

password upon first login.   
 

7.2.4.1.2.2 CODIS users shall not release their password to any other 
individual, including the CODIS administrator; however, the 
CODIS administrator, or designee, can reset passwords, 
when necessary. 

 
7.2.4.1.2.3 CODIS network passwords will expire every 90 days.   

 
7.2.4.1.3 Each CODIS user shall use his/her individual user name and password 

to login to the CODIS terminal and/or server containing the CODIS 
software.  CODIS users are not permitted to share user names or 
passwords. 
 

7.2.4.1.4 For CODIS users not authorized to access CODIS software applications, 
but still requiring access to the Criminal Justice Information Services 
Shared Enterprise Network (CJIS SEN), their individual account 
permissions will be set to prevent them access to modify CODIS data. 
 

7.2.4.1.5 When logged onto the CODIS terminal and/or server, the CODIS user 
shall lock their screen or log off before moving to an area in which the 
user can no longer visually observe the CODIS terminal/server. All 
CODIS terminals and/or servers shall be set to lock the screen after ten 
minutes or sooner of non-use and require the CODIS user’s password to 
unlock the screen. 
 

7.2.4.1.6 Concurrent logins (i.e., logging onto two separate terminals or a server 
and a terminal with the same user name and password simultaneously) 
shall be prohibited. 

 
7.2.4.1.6.1 For administrative purposes, the CODIS administrator, or 

backup CODIS administrator, shall be permitted to log onto 
multiple computers concurrently if the computer(s) not 
directly in use is locked and requires a password for use.  
 

7.2.4.1.7 The CODIS software shall be installed on a computer that does not have 
internet access unless prior written approval for the use of a firewall has 
been obtained from the FBI. 
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7.2.4.1.8 CODIS software enhancements provided by the FBI will be implemented 
in accordance with NDIS) Operational Procedures Manual. 
 

7.2.4.1.9 The CODIS Unit shall conduct backups of the CODIS data on a routine 
schedule but not less than once per week. 
 

7.2.4.1.10 On a routine schedule, but not less than once per month, the backup 
media shall be stored at a secure physical location other than the OSBI 
Forensic Science Center.  This may include another NDIS participating 
laboratory, another building within the OSBI that is subject to the same 
security requirements, or a bank safety deposit box. 

 
7.2.4.1.10.1 Electronic media on which CODIS data is stored shall be 

maintained in a lockable container. 
 

7.2.4.1.11 It is also recommended that anti-virus definitions be updated regularly 
(weekly or monthly, depending on upload frequency) to prevent 
corruption of critical CODIS data. 

 
7.2.5 Removal/Expungement  

 
7.2.5.1 The OSBI recognizes the need to remove from the CODIS database all DNA profiles 

for which the authority to collect the samples has either been removed or if the 
sample was improperly included in the database.  The following procedures are 
designed to ensure the rights of individuals are protected by allowing for removal of 
any DNA profile that does not meet the Oklahoma statutory requirements for 
inclusion in the CODIS database. 
 

7.2.5.2 Criteria for Removal/Expungement 
 
7.2.5.2.1 Removal of Non-Qualifying Convicted Offender Samples 
 

7.2.5.2.1.1 Any known DNA profile from an individual included in the 
database through erroneous collection by an authorized 
collection facility may be administratively removed from the 
CODIS database by: 

 
7.2.5.2.1.1.1 A letter from the authorized collection 

facility, signed by the appropriate official, 
stating a blood or buccal sample was 
erroneously collected from the individual in 
question and sent to the OSBI for inclusion 
in the database. 

 
7.2.5.2.1.1.2 The OSBI CSD director, or designee, can 

order removal of a DNA profile from the 
database, if, after review by an OSBI CODIS 
analyst, it is determined no qualifying 
offense exists to justify inclusion in CODIS. 

 
7.2.5.2.1.2 Any individual wishing to petition the OSBI for removal of 

their DNA profile from CODIS must provide such a request in 
writing to the OSBI.  An OSBI CODIS analyst will make a 
determination as to the requestor's status in CODIS and 
provide the OSBI CSD director, CODIS administrator, or 
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designee, a recommended course of action to assure the 
OSBI and CODIS are in compliance with applicable statutes. 

 
7.2.5.2.2 Court Reversal of a Qualifying Conviction 
 

7.2.5.2.2.1 In accordance with the DNA Analysis Backlog Elimination 
Act of 2000 (42 U.S.C. Section 14132(d)(2)), in the event the 
courts overturn the qualifying offense of a convicted 
individual whose DNA profile is included in CODIS, the DNA 
profile may be expunged from CODIS.  
 

7.2.5.2.2.2 The OSBI must be notified, in writing, of the reversal and the 
subsequent need to expunge for each conviction of the 
person.  This may be accomplished in writing from: 

 
7.2.5.2.2.2.1 The District Attorney prosecuting the case 

stating that the qualifying offense has been 
removed.  A certified copy of the final court 
order overturning the conviction must be 
provided to the OSBI.   
 

7.2.5.2.2.2.2 An individual (or legal counsel thereof) 
whose conviction has been overturned may 
request the DNA profile be expunged.  Such 
a request must be in writing.  A certified 
copy of the final court order overturning the 
qualifying offense must accompany the 
request.  
 

7.2.5.2.2.2.3 For these purposes, a court order is not 
considered “final” if time remains for an 
appeal or application for discretionary review 
with respect to the order.  

 
7.2.5.2.3 Removal of Non-Conviction Sample Collected Under Federal 

Immigration Changes 
 

7.2.5.2.3.1 In accordance with the amendments made by the DNA 
Fingerprint Act of 2005 (P.L. 109-162 (see 42 U.S.C. Section 
14132(d)(2)(A)(ii)), individuals whose DNA sample was 
collected as the result of arrest, indictment, or other legal 
authority (such as suspect samples) may have their DNA 
profile expunged from CODIS in the event no charges were 
filed within the applicable time period, or the charge is 
dismissed or results in an acquittal.     

 
7.2.5.2.3.2 The OSBI must be notified, in writing, of the subsequent 

need to expunge for each charge against the person.  This 
may be accomplished in writing from: 

 
7.2.5.2.3.2.1 The District Attorney prosecuting the case 

stating that the qualifying offense has been 
removed. A certified copy of the final court 
order establishing that no charge was filed 
within the applicable time period, or that 
such charge has been dismissed or has 



Standard Operating Procedures 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 141 of 170 

 

resulted in an acquittal, must be provided to 
the OSBI.  
 

7.2.5.2.3.2.2 An individual (or legal counsel thereof) 
whose sample was collected may request 
the DNA profile be expunged.  Such a 
request must be in writing.  A certified copy 
of the final court order establishing that no 
charge was filed within the applicable time 
period, or that such charge has been 
dismissed or has resulted in an acquittal, 
must accompany the request. 
 

7.2.5.2.3.2.3 For these purposes, a court order is not 
considered “final” if time remains for an 
appeal or application for discretionary review 
with respect to the order. 

 
7.2.5.2.4 Removal of Felony Arrestee Samples 

 
7.2.5.2.4.1 In accordance with Oklahoma Statute Title 22 Chapter 3 

Section 210, all DNA samples, records and identifiable 
information generated pursuant to the provisions of this 
section shall be automatically expunged from the OSBI 
CODIS Database under the following circumstances: 

 
7.2.5.2.4.1.1 The felony offense for which the person was 

arrested does not result in charges either by 
information or indictment and the statute of 
limitations has expired, 
 

7.2.5.2.4.1.2 The state voluntarily dismissed the felony 
charge filed against the person,  

 
7.2.5.2.4.1.3 The individual is found not guilty of the 

felony charges by a court of law, or 
 

7.2.5.2.4.1.4 The court dismissed the felony charge filed 
against the person. 

 
7.2.5.2.4.2 If the state has voluntarily dismissed the felony charge filed 

against the person, it shall be the responsibility of the 
appropriate district attorney’s office to notify the OSBI 
CODIS Unit as to the decision.  There is no way for 
laboratory personnel to monitor the status of unfiled charges. 
 

7.2.5.2.4.3 If the court has dismissed the felony charges the court clerk 
or designee will notify the OSBI CODIS Unit as to the status 
of those charges. 

 
7.2.5.2.4.4 If the OSBI CODIS Unit is unaware of any dismissed 

charges, the records for each felony arrestee sample will be 
evaluated by CODIS personnel 1 year after the received 
date of the sample.   
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7.2.5.2.4.4.1 If there is no record available indicating that 
charges have been dismissed, reduced to a 
misdemeanor, or that the individual was 
found not guilty, the sample will not be 
expunged and will be reevaluated annually 
until the statute of limitations for the arrest 
offense has passed.   
 

7.2.5.2.4.4.2 If there is evidence in the criminal record 
that the person for which the sample was 
collected was convicted of a qualifying 
felony or misdemeanor charge as the result 
of the arrest, or of any charge since the 
arrest, the “Sample Type” in the CoDNA 
record for the individual will be converted 
from A1, A2 or A3 to FC (Felony Conviction) 
or MC (Misdemeanor Conviction). 

 
7.2.5.2.4.4.3 If, in evaluating the criminal history of Felony 

Arrestees, it is determined that there was a 
qualifying felony conviction prior to the 
felony arrest for the individual, the Offense 
Type in the CoDNA record for the individual 
will be converted from A1, A2 or A3 to PF 
(Prior Felony).  Alternatively, if a previous 
qualifying misdemeanor conviction, the 
“Offense Type” will be converted to PM 
(Prior Misdemeanor). 

 
7.2.5.2.4.4.4 If there is evidence that the charges were 

dismissed, that the individual was found not 
guilty, that the charges were reduced to a 
misdemeanor, or the statute of limitations 
has expired for the felony arrest charges, 
the sample will be expunged. 

 
7.2.5.2.4.4.5 If the only listed charges in the criminal 

history are misdemeanors or there are no 
listed charges, the sample will be expunged. 

 
7.2.5.3 Laboratory Removal/Expungement Procedures 
 

7.2.5.3.1 If any sample warrants expungement the following procedures will be 
followed: 

 
7.2.5.3.1.1 The sample record will be deleted from the CODIS 

Database. 
 

7.2.5.3.1.2 The sample itself will be pulled from storage and destroyed.  
An index card or equivalent with the sample number and the 
word “expunged” will be filed in the storage location instead 
of the sample.  There will be no personally identifying 
information on this index card relating to the destroyed 
sample; the index card will simply act as a placeholder and 
allow the CODIS Unit to perform any necessary inventories. 
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7.2.5.3.1.3 The CoDNA record in the LIMS system will be updated in the 
following manner: 

 
7.2.5.3.1.3.1 The “Offense Type” will be converted to “E” 

(Expunged). 
 

7.2.5.3.1.3.2 The “Profile in CODIS” field will be updated 
to “No.” 
 

7.2.5.3.1.3.3 The “Status of Sample” filed will be updated 
to “Closed.” 
 

7.2.5.3.1.3.4 Personally identifying information will be 
removed from the record.  Related charges 
may be kept for statistical purposes. 

 
7.2.5.3.1.4 Either the DNA Profile Administrative 

Removal/Expungement Form (CODIS 
_Admin_Removal_Expunge) will be completed or the 
expungement will be documented in the OSBI CODIS 
EXPUNGEMENTS Database. 

 
7.2.5.3.2 Notification: For requested expungements of convicted offender 

samples, notification of administrative removal or expungement will be in 
writing from the CODIS administrator, or designee, to the requestor on 
official OSBI letterhead.   

 
7.2.5.3.2.1 In the event the DNA profile being expunged has generated 

a match with another laboratory through the CODIS 
database, the CODIS administrator, or designee, will notify 
the CODIS administrator from the other laboratory involved 
in the match, and inform them that an expungement is being 
performed. 

 
7.2.5.3.3 Documentation: The OSBI CODIS Unit will retain a copy of all 

appropriate documents relating to the removal or expungement 
including, but not limited to: 

 
7.2.5.3.3.1 All correspondence and associated documentation, such as 

court orders, removal and/or expungement requests, 
criminal history, letters from NDIS, etc., 
 

7.2.5.3.3.2 Completed DNA Profile Administrative 
Removal/Expungement Form 
(CODIS_Admin_Removal_Expunge), and 

 
7.2.5.3.3.3 Letter(s) of notification to the requestor(s). 

 
7.2.6 Removal of Casework Profiles 

 
7.2.6.1 A casework or database analyst shall request that a forensic casework profile that is 

found to be improperly included in the database be removed from the CODIS 
database by forwarding a completed CODIS Request for Profile Removal Form 
(CODIS_Profile_Removal_Request) to the CODIS Unit, as specified in CODIS_1 
(Data Entry & Search Procedures) of this policy manual. 
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7.2.6.2 A copy of all documents relating to the removal of the forensic casework profile 
including, but not limited to, the CODIS Request for Profile Removal Form and the 
Delete Specimen Report will be retained in the casefile for the forensic sample. 

 
7.3 Notes 

 
7.3.1 For the purposes of this policy, a known DNA profile can be from any legally obtained known 

reference sample, including convicted offender samples, arrestee samples, and/or legal 
samples. 
 

7.3.2 An arrestee sample which has a previous qualifying conviction, or which results in a 
qualifying conviction, may be converted to the appropriate offense type code in CoDNA at 
any time. 

 
7.3.3 A sample that has been collected having a suspended sentence may be kept indefinitely.   

 
7.3.4 A sample that has been collected having a delayed or deferred sentence can be legally kept 

until the end of the deferment.  If a sex offender registration has a deferred or delayed 
sentence, however, the sample may be kept indefinitely. 

 

Attachment(s): 
OSBI CODIS Unit Policy Manual CODIS_Admin_Removal_Expunge 
 

OSBI CODIS Unit Policy Manual CODIS_Profile_Removal_Request 
 
Reference(s): 
FBI National DNA Index System (NDIS) Operational Procedures Manual 
 

FBI National DNA Index System (NDIS) Operational Procedures NDIS Security Requirements 
 

OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

 
 
 



Quality Control Procedures 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 145 of 170 

 

QC_1  CLEANING, DECONTAMINATION & STERILIZATION (↑ Table of Contents) 
 
Quick links: 
DBQM_9 (Analytical Procedures) 
 

1.1  Scope 
Quality control for cleaning and decontamination in the CODIS Unit laboratory. 
 

1.2  Reagents & Supplies 
 
1.2.1 1:10 bleach, alcohol and/or cleaner labeled as tuberculocidal 

 
1.2.2 Detergent 

 
1.3  Equipment 

 
1.3.1 UV crosslinker 

 
1.3.2 Autoclave 

 
1.3.3 Dishwasher, if available 

 
1.4  Individual Steps of Protocol 

 
1.4.1 General Decontamination  

 
1.4.1.1 Instruments 

 
1.4.1.1.1 Instruments used to process biological samples (e.g., forceps, scissors, 

etc.) shall be cleaned with an approximate 1:10 bleach solution or 
alcohol before and after each sample is handled. 
 

1.4.1.1.2 Exposure to ultraviolet light for a minimum of 15 minutes in a UV 
crosslinker should be used to decontaminate articles that are small 
enough to fit into the unit and that will not be damaged by the ultraviolet 
light. 
 

1.4.1.2 Equipment 
 
1.4.1.2.1 Equipment shall be decontaminated with an approximate 1:10 bleach 

solution or alcohol (based on manufacturer recommendations and/or 
equipment type, e.g., use alcohol on stainless steel), periodically, as 
needed. 
 

1.4.1.2.2 This shall be documented on the Decontamination Log 
(QC_Decontamination_Log) associated with the equipment. 
 

1.4.1.3 Floors 
 
1.4.1.3.1 Use an approximate 1:10 bleach solution for decontamination of floors, 

as necessary. 
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1.4.1.4 Work Surfaces 
 
1.4.1.4.1 Work surfaces shall be cleaned with an approximate 1:10 bleach solution 

both before and after each use. 
 

1.4.1.4.2 Biological samples shall be handled on a clean sheet of paper or 
benchkote-like material to minimize the potential for work surface 
contamination. 
 

1.4.1.5 General Laboratory Glassware & Plasticware 
 
1.4.1.5.1 Glassware and plastic containers can be cleaned with detergent and 

completely rinsed with tap water, and then distilled water, by hand, 
immediately after use. 
 

1.4.1.5.2 An automatic dishwasher may be used instead of handwashing. 
 
1.4.1.5.2.1 If a dishwasher is used, glassware must be rinsed with 

distilled water either after washing or before use. 
 

1.4.1.6 Glassware & Plasticware Used to Handle Biohazards 
 
1.4.1.6.1 Clean and sterilize any glassware and/or plasticware used to handle 

biological samples following such a procedure: 
 
1.4.1.6.1.1 Rinse item with an approximate 1:10 bleach solution or a 

cleaner labeled as tuberculocidal and then wash as above 
with detergent. 
 

1.4.1.6.1.2 In addition to above, ultraviolet light exposure for ~15-30 
minutes can be used for sterilization. 
 

1.4.1.6.1.3 In addition to above, steam and/or heat sterilization in an 
autoclave can be used for items that will not melt. 
 

1.4.1.7 Solutions, Utensils & Tubes Necessary for DNA Analysis 
 
1.4.1.7.1 Sterilized by exposure to UV light for a minimum of 15 minutes in a UV 

crosslinker prior to use. 
 

1.4.1.7.2 Only small aliquots of solutions should be used during analysis. 
 

1.4.2 Solutions & Supplies Requiring Sterilization 
 
1.4.2.1 Autoclaving 

 
1.4.2.1.1 Autoclaving (sterilization) of solutions, if required, should be performed at 

the time of preparation.  Each respective reagent preparation procedure 
shall indicate if the solution requires sterilization by autoclaving. 
 

1.4.2.1.2 Steam autoclaving of solutions should be performed at ~120°C for ~20 
minutes following the instructions from the autoclave operations manual. 
 

1.4.2.1.3 Use autoclave indicator tape on the containers. 
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1.4.2.1.4 After autoclaving is complete, check the indicator tape to make sure 
sterilization has taken place.  If tape has not turned black, repeat 
procedure. 
 

1.4.2.2 Ultraviolet Crosslinker 
 
1.4.2.2.1 If crosslinking is required, items will be exposed to UV light (short wave: 

254nm) for a minimum of 15 minutes following instructions within the 
operator’s manual for use of the crosslinker. 
 

1.4.2.2.2 The crosslinker should be equipped with short wave (254 nm) tubes in 
order to ensure decontamination. 
 

1.4.3 Decontamination Following a Contamination Event  
 
1.4.3.1 Following any contamination event, the CODIS Unit should perform a standardized 

decontamination procedure after the remediation method has been determined.  The 
following may be utilized: 
 
1.4.3.1.1 Discard facemask(s) and obtain a new facemask, if applicable. 

 
1.4.3.1.2 Remove laboratory coat(s) from the laboratory and have it/them cleaned 

or obtain a new disposable lab coat. 
 

1.4.3.1.3 Dispose of aliquots of reagents, such as any kit(s)/reagent(s) that have 
been tested and shown to be contaminated.  
 

1.4.3.1.4 Decontaminate all supplies (e.g. pipettors, racks, decappers, etc.) and 
equipment (e.g. centrifuges, hoods, etc.) used throughout the analysis 
process with an approximate 1:10 bleach solution or alcohol (based on 
manufacturer recommendations and/or equipment type, e.g. use alcohol 
on stainless steel). 
 

1.4.3.1.5 Decontaminate all work areas, including common areas, potentially used 
throughout the analysis process with an approximate 1:10 bleach 
solution. 
 

1.4.3.1.6 UV crosslink all small supplies and reagents associated with the analysis 
process. 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual QC_Decontamination_Log  
 
Reference(s): 
Systec DX/DE Series Operating Manual (autoclave user guide) 
 

Spectroline Microprocessor-Controlled UV Crosslinkers Operator’s Manual 
 

SWGDAM Contamination Prevention and Detection Guidelines for Forensic DNA Laboratories 
 

OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

OSBI Forensic Biology Units’ Training Manual  
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QC_2  CROSSLINKERS (↑ Table of Contents) 
 

2.1 Scope 
Quality control for crosslinker to ensure optimal operation.   
 

2.2 Reagents & Supplies 
 
2.2.1 Crosslinker bulb (short wave, 254 nm) 

 
2.3 Equipment 

 
2.3.1 Crosslinker 

 
2.4 Individual Steps of the Procedure 

 
2.4.1 Performance Check  

 
2.4.1.1 At a minimum, the CODIS Unit shall perform an annual performance check for each 

crosslinker.   
 

2.4.1.2 The procedure listed in the operator’s manual shall be used to check the intensity of 
the bulbs.   
 

2.4.1.3 If the performance check is not completed within the anniversary month of the last 
performance check, the crosslinker shall be removed from service until a 
performance check is successfully completed. 
 

2.4.1.4 Document the results on the general Equipment Maintenance Log 
(QC_Equip_Maint_Log). 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual QC_Equip_Maint_Log  
 
Reference(s): 
Spectroline Microprocessor-Controlled UV Crosslinkers Operator’s Manual 
  



Quality Control Procedures 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 149 of 170 

 

QC_3  NIST CERTIFIED EQUIPMENT (↑ Table of Contents) 
 

3.1  Scope  
Quality control for NIST certified equipment to ensure optimum operation. 
 

3.2  Equipment 
 
3.2.1 Any NIST certified equipment, such as weights, timers, tachometers, temperature verification 

systems, thermometers, etc. 
 

3.3  Individual Steps of the Procedure 
 
3.3.1 The calibration for weights, timers, tachometers, and delegated temperature verification 

systems is to be performed annually or prior to the expiration date of the current NIST 
certificate, whichever is longer.  Thermometers must be calibrated annually. 
 

3.3.2 Contact a company/business that is an authorized NIST certifying body and meets the 
accreditation requirements for an external service provider, such as Probata Corporation at 
(405) 607-4813, or the NIST Calibration Program at (301) 975-2092 or calibrations@nist.gov 
to arrange for the calibration. 
 

3.3.3 Once an IPR is approved, deliver to the agency directed by the NIST representative for the 
calibration. 
 

3.3.4 The vendor shall ascertain and certify that the equipment is functioning appropriately.  
Notification should be given if repairs or replacement are required before service is performed 
and before instrument is returned for use. 
 

3.3.5 Calibration and maintenance records for NIST certified equipment will be maintained 
accordingly. 
 

3.4  Notes 
 
3.4.1 It may be more cost effective to replace NIST certified timers at the end of their current 

certificate rather than to send for recalibration. 
 

Attachment(s): 
None  
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

International Standard ISO/IEC 17025:2017 General Requirements for the Competence of Testing and 
Calibration Laboratories  
 

ANAB ISO/IEC 17025:2017 – Forensic Science Testing and Calibration Laboratories Accreditation 
Requirements (AR 3125) 
  

mailto:calibrations@nist.gov
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QC_4  REFRIGERATORS & FREEZERS (↑ Table of Contents) 
 

4.1 Scope 
Quality control for refrigerators and freezers to ensure optimum operation. 
 

4.2 Equipment 
 
4.2.1 Refrigerator/freezer (with thermometer to measure temperature) 

 
4.3 Individual Steps of Procedure 

 
4.3.1 At least once a week, refrigerator and freezer temperatures shall be checked and recorded 

on the Temperature Log (QC_Temp_Log) and maintained in the appropriate location on the 
network.   
 
4.3.1.1 The weekly temperature should not be recorded when the unit is in defrost mode. 

 
4.3.1.2 The individual recording the temperature shall check the records for any variances 

from the expected value that may show the performance of the unit over several 
measurements is unsatisfactory. 

 
4.3.1.3 If the weekly check results in a temperature outside of the expected temperature 

range, the individual performing the temperature check shall check again in 15 to 30 
minutes or make an adjustment to the temperature setting and repeat the check in 30 
minutes. 

 
4.3.1.4 If the temperature remains outside the acceptable range, the individual performing 

the check shall notify the unit supervisor immediately and take the action described 
below for unsatisfactory unit performance. 

 
4.3.1.5 Equipment can be inspected at this time for mold, mildew, excess frost/ice buildup or 

any other possible deleterious condition that may require maintenance.  Any 
maintenance shall be recorded on the equipment maintenance log. 
 

4.4 Interpretation of Results (Refrigerator/Freezer Performance) 
 
4.4.1 For unsatisfactory unit performance (i.e., temperature outside of expected): 

  
4.4.1.1 The unit shall be inspected and the cause of any variance determined and corrected.   

 
4.4.1.2 If the cause cannot easily be determined or corrected by in-house personnel, the unit 

shall be emptied and placed “out of service” until function is restored or the unit 
replaced. 

 
4.4.1.2.1 The contents shall be transferred to a working unit (if possible) or to a 

temporary storage container until expedient arrangement can be made 
for proper storage. 
 

4.4.1.2.2 The date the unit is placed out of service shall be recorded on the 
Temperature Log (QC_Temp_Log) and maintained in the appropriate 
location on the network. 
 

4.4.1.2.3 The unit supervisor or designee shall arrange to have the unit repaired or 
replaced. 
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4.4.2 If a unit sets off an alarm, the alarm monitoring company, as per contract, should contact the 
designated contact person for that laboratory in a timely manner.  The contact person shall 
notify, if necessary, the appropriate unit supervisor or his/her designee in a timely manner.  
The supervisor/designee shall take the action described above. 
 

4.5 Notes 
 
4.5.1 Standard refrigerators should generally maintain a temperature range of approximately 1˚C to 

10˚C.  Standard freezers should generally maintain a temperature range of approximately  
-30˚C to 0˚C.  Specific protocols that specify a temperature range shall supersede the 
aforementioned ranges. 
 

4.5.2 Refrigerator/freezer units with frost-free functions have short duration defrost cycles.  The 
monitoring probes should be placed such that they are not in an area where the temperature 
fluctuates enough to set off the alarm during defrost cycles, and the alarm monitoring pad 
should be set to take the variance into account. 
 

4.5.3 Each thermometer should be placed in an easily visible location. The bulb, sensor, or probe 
portion should be free from contact with any other item or material. 
 

4.5.4 Unless otherwise specified in superseding protocols, thermometers do not need to be NIST 
traceable or require any calibration. 
 

4.5.5 The contents of each refrigerator/freezer unit should be arranged and reasonably limited so 
that the proper circulation of air within the unit is maintained. 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual QC_Temp_Log 
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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QC_5  BALANCE (↑ Table of Contents) 
 

5.1 Scope 
Quality control for balance to ensure optimum operation. 
 

5.2 Equipment 
 
5.2.1 Balance 

 
5.3 Individual Steps of the Procedure 

 
5.3.1 Routine Maintenance  

To keep the balances operating properly, the housing, chamber and pan should be kept 
clean and free from foreign material.  If necessary, a cloth dampened with a mild detergent 
may be used for cleaning. 
 

5.3.2 Performance Check 
 
5.3.2.1 At a minimum, the CODIS Unit shall perform an annual performance check on each 

balance.  The performance check will be performed by an external vendor in 
accordance with OSBI CSD QM 6.5 (Metrological Traceability) and QP 24 
(Calibration and Handling of Equipment).  
 

5.3.2.2 If the performance check is not completed within the anniversary month of the last 
performance check, the balance shall be removed from service until a performance 
check is successfully completed. 
 

5.3.3 Required Documentation 
 
5.3.3.1 Archive the certification from the external vendor in the appropriate network folder as 

documentation of the successful completion of the performance check. 
 

5.3.3.2 If no certificate is available, the performance check will be documented using the 
general Equipment Maintenance Log (QC_Equip_Maint_Log) and maintained in the 
appropriate location on the network. 

 
5.4 Interpretation of Results (Balance Performance) 

 
5.4.1 If any balance fails to perform within the accepted range, troubleshooting procedures 

provided in that individual model’s instructions and operator’s manual should be followed. 
 

5.4.2 If problems persist that cannot be corrected in the laboratory, the balance shall be serviced 
by an authorized service center. 

 
5.4.3 Certification from the external vendor shall serve as the successful completion of the 

performance check. 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual QC_Equip_Maint_Log  
 
Reference(s): 
Mettler Toledo Excellence Analytical Balances XSE Models Operating Instructions 
 

OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
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FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories  
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QC_6  PIPETTORS (↑ Table of Contents) 
 
Quick link: 
DBQM_10 (Equipment) 
 

6.1 Scope 
Quality control for pipettors (mechanical pipettes) to ensure optimum operation. 
 

6.2 Reagents & Supplies 
 
6.2.1 Weighing receptacle (e.g., water trap or weigh boat) 

 
6.2.2 Deionized water 

 
6.3 Equipment 

 
6.3.1 Mechanical pipet 

 
6.3.2 Balance (calibrated) 

 
6.3.3 Calibri software, if available 

 
6.4 Individual Steps of the Procedure 

 
6.4.1 Performance Check 

 
6.4.1.1 At a minimum, the CODIS Unit shall perform an annual performance check on all 

pipettors.  The annual performance check may be completed in-house or by an 
external vendor. 
 

6.4.1.2 If the performance check is not completed within the anniversary month of the last 
performance check, the pipettor shall be removed from service until a performance 
check is successfully completed. 
 

6.4.2 Pipettor Type Requirements 
 
6.4.2.1 Adjustable pipettors shall be checked at the minimum and maximum values, with the 

exception of the 2µL and 10µL pipettors, which will be checked using 1µL for the 
minimum value.  For Rainin pipettors, the range for P-2 is 0.1 to 2µL, P-10 is 0.5 to 
10µL, P100 is 10 to 100µL, P-200 is 50 to 200µL and P-1000 is 100 to 1000µL. 

 
6.4.2.2 Repeat pipettors shall be checked at the minimum and maximum values based on 

the dispensing volume range associated with the attached tip, and they shall be 
labeled with the approved volume range. 
 

6.4.2.3 Multichannel pipettors shall be checked at the minimum and maximum values with 
the exception of 10µl multichannel pipettors which will be checked using 1µl for the 
minimum.  Each channel being checked individually and the set of channels being 
checked collectively. 
 

6.4.3 Performing an In-House Performance Check 
 

6.4.3.1 Using a calibrated balance, place a weighing receptacle on the balance and tare. 
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6.4.3.2 Deliver the desired volume of water to the weighing receptacle and record the 
registered weight.  This may be accomplished by using the Calibri software 
recording the measured volume. 
 

6.4.3.3 If taking measurements by hand, calculate % error for each measurement using the 
formula: 

(Delivered Weight – Expected Weight) / Expected Weight x 100% 
 

6.4.4 Required Documentation 
 

6.4.4.1 Document results of the in-house performance check for each pipettor using the 
Pipettor Performance Check Log (QC_Pipet_PC_Log) and/or the Pipettor 
Performance Check Reproducibility Log (QC_Pipet_PC_Reproducibility_Log) 
and maintained on the network or archive the “Calibration Report” from the Calibri 
software in the appropriate QC folder on the network. 
 

6.4.4.2 Certification from the external vendor shall serve as the successful completion of 
the performance check, including for any pipet sent to an external vendor for 
adjustment/maintenance.  The calibration certificates issued by these competent 
calibrating laboratories shall contain the measurement results, including the 
measurement uncertainty and/or a statement of compliance with an identified 
metrological specification. 

 
6.4.4.2.1 Calibration labs fulfilling the requirements of ISO 17025 are considered 

competent.  Copies of ISO 17025 certificates shall be maintained with 
the calibration/test report as sufficient evidence of traceability of the 
calibration data reported.  A review of the certificate(s) by the technical 
manager (or designee) and/or Lead Analyst shall serve as 
documentation of this check of compliance regarding function and 
calibration. 

 
6.5 Interpretation of Results (Pipettor Performance) 

 
6.5.1 Determine whether the pipettor passed or failed the performance check.  The tolerance for 

pipettor volumes greater than or equal to 10µL is 3%.  The tolerance range for volumes less 
than 10µL is 10%. 
 

6.5.2 If the percent error is greater than the stated above, repeat measurement four more times.  
Average the volume of the five measurements and calculate the percent error using the 
Pipettor Calibration Reproducibility Log (QC_Pipet_PC_Reproducibility_Log).  If the 
percent error is within the established tolerance, the pipettor is accepted as meeting criteria. 
 

6.5.3 If the pipettor fails after five tries, adjustment/maintenance is necessary.  This can be done in-
house or at an authorized service center (external vendor).   
 

Attachment(s): 
OSBI CODIS Unit Policy Manual QC_Pipet_PC_Log 
 

OSBI CODIS Unit Policy Manual QC_Pipet_PC_Reproducibility_Log 
 

OSBI CODIS Unit Policy Manual QC_Robotic_Sys_Pipet_Tools_PC_Log (reference QC_12) 
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
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SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
 

OSBI CODIS Unit Training Manual  
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QC_7  THERMOMETERS (↑ Table of Contents) 
 
Quick link: 
DBQM_10 (Equipment) 
 

7.1 Scope 
Quality control for thermometers to ensure optimum operation. 
 

7.2 Equipment 
 
7.2.1 Thermometer 

 
7.2.2 Water bath 

 
7.2.3 NIST certified thermometer 

 
7.3 Individual Steps of the Procedure  

 
7.3.1 Performance Check 

 
7.3.1.1 At a minimum, the CODIS Unit shall perform an annual performance check on each 

NIST traceable thermometer used for conducting performance checks.  The annual 
performance check can be accomplished either through certification by an external 
vendor or through verification in-house.   
 

7.3.1.2 If the performance check is not completed within the anniversary month of the last 
performance check, the thermometer shall be removed from service until a 
performance check is successfully completed. 

 
7.3.1.3 Perform an in-house performance check as follows: 

 
7.3.1.3.1 Set a water bath to the desired temperature. 

 
7.3.1.3.2 Allow water to heat for at least 30 minutes. 

 
7.3.1.3.3 Place bulb of each thermometer to be checked into the water bath along 

with the NIST certified thermometer. 
 

7.3.1.3.4 Wait several minutes and record the temperature on the Thermometer 
Performance Check Log (QC_Thermometer_PC_Log). 
 

7.3.1.3.5 Wait 15 minutes and record the temperature again. 
 

7.3.1.3.6 Alternatively, the calibrating digital thermometer can be placed into the 
same equipment as the thermometer, be allowed to equilibrate, and the 
reading documented. 

 
7.3.2 Required Documentation 

 
7.3.2.1 Archive the certification from the external vendor in the appropriate network folder as 

documentation of the successful completion of the performance check.  If no 
certificate is available, the performance check will be documented on the 
Thermometer Performance Check Log (QC_Thermometer_PC_Log) and 
maintained in the appropriate location on the network. 
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7.3.2.2 In-house performance checks will be documented on the Thermometer Performance 
Check Log (QC_Thermometer_PC_Log) maintained in the appropriate location on 
the network. 
 

7.4 Interpretation of Results (Thermometer Performance) 
 
7.4.1 If thermometer readings equal the NIST calibrated reading, no action is needed. 

 
7.4.2 If the NIST thermometer measurement is within ±1 degree of the thermometer being tested, 

then the amount of deviation shall be noted, and all other readings adjusted by the same 
amount, and in the same direction.   

 
7.4.3 If the NIST thermometer measurement is more than ±1 degree of the thermometer being 

tested, the thermometer shall be replaced or taken out of service. 
 

7.4.4 Certification from the external vendor shall serve as the successful completion of the 
performance check. 

 
Attachment(s): 
OSBI CODIS Unit Policy Manual QC_Thermometer_PC_Log 
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
  



Quality Control Procedures 
 

 
OSBI CODIS Unit Policy Manual 

Revision 17 / August 1, 2023 
Page 159 of 170 

 

QC_8  TEMPERATURE VERIFICATION SYSTEM (TVS) (↑ Table of Contents) 
 
Quick link: 
DBQM_10 (Equipment) 
 

8.1 Scope  
Quality control for temperature verification system (TVS) (or temperature verification kit [TVK]) to 
ensure optimal operation. 
 

8.2 Equipment 
 
8.2.1 Temperature verification system (TVS) 

 
8.3 Individual Steps of the Procedure 

 
8.3.1 Performance Check 

 
8.3.1.1 The CODIS Unit shall perform an annual performance check consisting of obtaining 

an external vendor certification for each TVS used to complete the performance 
checks for the thermomixers and thermal cyclers (when performed in-house). 
 

8.3.1.2 If the performance check is not completed within the anniversary month of the last 
performance check, the TVS shall be removed from service until a performance 
check is successfully completed. 
 

8.3.2 Required Documentation 
 
8.3.2.1 Archive the certification from the external vendor in the appropriate network folder as 

documentation of the successful completion of the performance check. 
 

8.4 Interpretation of Results (TVS Performance) 
 
8.4.1 Certification from the external vendor shall serve as the successful completion of the 

performance check. 
 

Attachment(s): 
None 
 
Reference(s): 
OSBI Criminalistics Services Division Quality Manual and Quality Procedures  
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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QC_9  THERMOMIXERS (↑ Table of Contents) 
 
Quick link: 
DBQM_10 (Equipment) 
 

9.1 Scope  
Quality control for thermomixers to ensure optimum operation. 
 

9.2 Reagents & Supplies 
 
9.2.1 Neutral cleaning agent 

 
9.3 Equipment 

 
9.3.1 Eppendorf ThermoMixer® C 

 
9.3.2 Temperature Verification System (TVS) (certified) 

 
9.3.3 Stopwatch or other certified timer 

 
9.4 Individual Steps of the Procedure 

 
9.4.1 Cleaning 

 
9.4.1.1 Use neutral cleaning agents to clean the ThermoMixer® housing and thermoblocks, 

as needed. 
 

9.4.1.2 Ensure that all parts are dried thoroughly before use. 
 

9.4.2 Performance Check 
 
9.4.2.1 At a minimum, the CODIS Unit shall perform an annual performance check for each 

ThermoMixer® consisting of both a temperature and timer verification. 
 

9.4.2.2 If the performance check is not completed within the anniversary month of the last 
performance check, the ThermoMixer® shall be removed from service until a 
performance check is successfully completed. 
 

9.4.2.3 Temperature Verification 
 

9.4.2.3.1 Remove the 0.02mL well cover located in the middle of the smart block 
(if present). 
 

9.4.2.3.2 Verify the appropriate temperatures used in policy (see CODIS_3 [Direct 
Amplification of DNA Using GlobalFiler]) with a Temperature Verification 
System (TVS). 
 

9.4.2.3.3 Document the results on the ThermoMixer® Performance Check Log 
(QC_Thermomixer_PC_Log). 

 
9.4.2.4 Timer Verification 

 
9.4.2.4.1 Measure the timer against a stopwatch or other calibrated timer set for 

the same time interval. 
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9.4.2.4.2 Document the results on the ThermoMixer® Performance Check Log 
(QC_Thermomixer_PC_Log). 

 
9.5 Interpretation of Results (ThermoMixer® Performance) 

 
9.5.1 Temperature 

 
9.5.1.1 If the temperature is more than 1.0°C above or below the desired temperature, the 

test is to be run two more times. 
 

9.5.1.2 If the temperature verification fails two of the three times, the ThermoMixer® shall be 
removed from service and a qualified service technician shall be contacted. 
 

9.5.2 Timer 
 
9.5.2.1 If the timer varies more than 30 seconds in five minutes, the instrument shall be 

removed from service and a qualified service technician shall be contacted. 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual QC_Thermomixer_PC_Log 
 
Reference(s): 
Eppendorf ThermoMixer® C Operating Manual 
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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QC_10  PROFLEX™ PCR SYSTEMS (↑ Table of Contents) 
 
Quick link: 
DBQM_10 (Equipment) 
 

10.1  Scope 
Quality control for Applied Biosystems™ ProFlex™ PCR Systems to ensure optimum thermal cycler 
operation. 
 

10.2  Equipment 
 
10.2.1 Applied Biosystems™ ProFlex™ PCR System 

 
10.2.2 Temperature Verification Kit (TVK) (certified) 

 
10.3  Individual Steps of the Procedure 

 
10.3.1 Maintenance Schedule 

 
10.3.1.1 Monthly 

 
10.3.1.1.1 Perform the Self-Verification Test (SVT): 

 
10.3.1.1.1.1 In the Home Screen, select Settings, then Maintenance & 

Services, then Self Verification Test. 
 

10.3.1.1.1.2 In the Self Verification Test screen, select Start Test (test 
take about 10 minutes and the results are displayed in the 
form of a report). 
 

10.3.1.1.1.3 Save the test report to the USB drive by selecting Export. 
 

10.3.1.1.1.4 Record completion of test and results. 
 

10.3.1.1.2 Clean sample block/wells. 
 

10.3.1.1.3 Clean heated cover. 
 

10.3.1.2 Annually 
 
10.3.1.2.1 Performance check (see below). 

 
10.3.1.3 As Needed 

 
10.3.1.3.1 Replace fuses. 

 
10.3.1.3.2 Upgrade system firmware (in consultation with technical manager and/or 

lead analyst). 
 

10.3.1.3.3 Decontaminate sample block/wells. 
 

10.3.1.3.4 Decontaminate heated cover. 
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10.3.2 Annual Performance Check (Planned/Preventative Maintenance) 
 

10.3.2.1 At a minimum, the CODIS Unit shall perform an annual performance check on 
each ProFlex™ PCR System.  The annual performance check can be achieved by 
the planned/preventative maintenance (PM) of the instrument when performed by a 
qualified service technician from an external vendor (e.g., manufacturer), or, if a 
PM is not performed, a performance check will be completed using a Temperature 
Verification Kit (TVK). 
 

10.3.2.2 If the performance check is not completed within the anniversary month of the 
last performance check, the ProFlex™ PCR System shall be removed from service 
until a performance check is successfully completed. 
 

10.3.3 Performance Check Following Repair, Service or Calibration 
 
10.3.3.1 Each ProFlex™ PCR System shall undergo a performance check after any 

repair, service or calibration and before use in databasing.  The performance check 
will be completed in-house using either the Self-Verification Test (SVT) and/or the 
Temperature Verification Kit (TVK), as indicated by the technical manager and/or 
Lead Analyst, or alternatively, certification from an external vendor may also serve as 
the successful completion of the performance check. 
 

10.3.4 Required Documentation  
 
10.3.4.1 Record all maintenance tasks and performance checks performed on the on the 

ProFlex™ PCR System Maintenance Log (QC_ProFlex_Maint_Log) and/or 
ProFlex™ PCR System Performance Check Log (QC_ProFlex_PC_Log) and 
maintain in the appropriate network folder. 
 

10.3.4.2 Record completion of the Self-Verification Test (SVT) on the ProFlex™ PCR 
System Maintenance Log (QC_ProFlex_Maint_Log).  Results must either be 
documented on the ProFlex™ PCR System Performance Check Log 
(QC_ProFlex_PC_Log), or the instrument logs may be exported and stored digitally 
in the appropriate quality record folder.  If a SVT is performed by a qualified service 
technician, the instrument logs and service call forms will be stored in the appropriate 
quality record folder 
 

10.3.4.3 Archive the certification from the external vendor, such as field service reports, in 
the appropriate network folder as documentation of the successful completion of the 
performance check. 
 

10.4  Interpretation of Results (ProFlex™ PCR System Performance) 
 
10.4.1 If a ProFlex™ PCR System fails to perform correctly, the self-verification test may be 

repeated and the technical manager, Lead Analyst, and supervisor will be notified. 
 

10.4.2 If continued attempts fail, the instrument shall be removed from service and a qualified 
service technician shall be contacted. 
 

10.4.3 Certification from the external vendor shall serve as the successful completion of the 
performance check. 
 

Attachment(s): 
OSBI CODIS Unit Policy Manual QC_ProFlex_Maint_Log 
 

OSBI CODIS Unit Policy Manual QC_ProFlex_PC_Log 
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Reference(s): 
Life Technologies™ ProFlex™ PCR System User Guide 
 

FBI Quality Assurance Standards for DNA Databasing Laboratories 
 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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QC_11  3500xL GENETIC ANALYZER (↑ Table of Contents) 

Quick link: 
DBQM_10 (Equipment) 

11.1  Scope 
Quality control for the 3500xL Genetic Analyzer.  This protocol summarizes common tasks required to 
properly maintain and calibrate the 3500xL Genetic Analyzer under normal conditions.  Other service 
work must be referred to a qualified service technician.   

11.2  Reagents & Supplies 

11.2.1 Capillary array 

11.2.2 Anode Buffer Container (ABC) 

11.2.3 Cathode Buffer Container (CBC) 

11.2.4 Performance Optimized Polymer 4 (POP-4™) 

11.2.5 Conditioning Reagent 

11.2.6 HID Install Standard 

11.2.7 Hi-Di™ Formamide 

11.2.8 GenescanTM LIZ® Internal Lane Standard 600 (LIZ ILS 600) 

11.2.9 Applied Biosystems™ J6 Matrix Standards (DS36) 

11.2.10 Deionized water 

11.2.11 Syringe 

11.2.12 Kimwipe or equivalent lint-free cloth 

11.2.13 96-well optical reaction plate 

11.2.14 96-well septa mat 

11.2.15 Plate base and retainer 

11.3  Equipment 

11.3.1 Applied Biosystems™ 3500xL Genetic Analyzer 

11.3.2 Mechanical pipettors 

11.3.3 Vortex 

11.3.4 MiniSpin 

11.3.5 Centrifuge 
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11.3.6 Available equipment for performing heat denature/snap cool (e.g., thermal cycler/freezer, ice 
or cold block) 

 
11.4  Individual Steps of the Procedure 

 
11.4.1 Maintenance Schedule  

The following outlines the schedule for the specific maintenance tasks needed to ensure 
optimal performance of the 3500xL Genetic Analyzer and computer.  Tasks can be performed 
less often if the instrument is not in use, as long as the tasks are performed before the next 
use.   

 
11.4.1.1 Daily (or before each run when instrument is not used daily) 

 
11.4.1.1.1 Check Dashboard. 

 
11.4.1.1.2 Visually inspect the fluid level in the buffer containers. 
 

11.4.1.2 Weekly (every 7 days when instrument is in use) 
 
11.4.1.2.1 Check storage condition of used array to ensure array tip is covered in 

the reservoir. 
 

11.4.1.2.2 Record number of runs. 
 

11.4.1.2.3 Run Wash Pump and Channels Wizard (i.e. water wash). 
 

11.4.1.3 Bi-Weekly  
 
11.4.1.3.1 Replace anode and cathode buffers. 

  
11.4.1.3.2 Replace septa on reservoirs. 

 
11.4.1.3.3 Replace POP-4™ pouch. 
 

11.4.1.4 Monthly  
 
11.4.1.4.1 Flush pump trap.  

 
11.4.1.4.2 Empty condensation container and water trap waste container. 

 
11.4.1.4.3 Examine instrument for any residue and, if present, wipe with deionized 

water and a lint-free cloth. 
 

11.4.1.5 Annually 
 
11.4.1.5.1 Performance check (see below). 

 
11.4.1.6 As Needed  

 
11.4.1.6.1 Restart the computer. 

 
11.4.1.6.2 Install new capillary array.  Capillary arrays can be used until undesirable 

data such as poor sizing precision, poor allele calling, poor resolution, or 
decreased signal intensity is consistently observed. 
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11.4.1.6.3 Perform spatial calibration after replacing a capillary array; when a 
service engineer performs an optical service procedure, such as 
realigning or replacing the laser, CCD cameras or mirrors; when the 
detector door is opened or the detection cell is moved; or when the 
instrument is moved. 
 

11.4.1.6.4 Perform spectral calibration after replacing a capillary array; if there is a 
change to the dye set or polymer type; when a service technician 
performs an optical service procedure, such as realigning or replacing 
the laser, CCD cameras or mirrors; or when an increase of spectral 
separation (pull-up/pull-down peaks) is observed in the raw or analyzed 
data.   

 
11.4.1.6.4.1 Place a copy of the Spectral Report in the QC folder on the 

instrument computer desktop. 
 

11.4.1.6.4.2 If using the OSR (Off-Scale Reduction) function of the 
collection software, the dye set chosen for the spectral 
calibration needs to have the OSR extension. 
 

11.4.1.6.5 Defragment the computer hard drive.  The fragmentation of files 
decreases the performance of the Data Collection Software and the 
computer operating system; programs take a longer time to access files 
by performing multiple search operations of the fragments. 
 
11.4.1.6.5.1 In the Windows desktop, select Start > Programs > 

Accessories > System Tools > Disk Defragmenter and 
follow the prompts.  (Note: You can click Analyze to see if 
you should defragment or not.) 
 
11.4.1.6.5.1.1 Do not manually delete spectral plate 

records or spectral information from the 
database.  Doing so will permanently delete 
spectral information. 

 
11.4.1.6.5.2 Once complete, a dialog box will appear and allow you to 

view a report or close. 
 

11.4.1.6.6 Archive the Library to the appropriate location on the network. 
 

11.4.1.6.7 Run the HID Install Standard. 
 

11.4.2 Annual Performance Check (Planned/Preventative Maintenance) 
 
11.4.2.1 At a minimum, the CODIS Unit shall perform an annual performance check on 

the 3500xL Genetic Analyzer.  The performance check performed after the annual 
planned/preventative maintenance (PM) from an external vendor (e.g. manufacturer) 
will serve as the annual performance check. 

 
11.4.2.2 The annual PM will be performed by a qualified service technician. 

 
11.4.2.3 Following the completion of the annual PM, a performance check will be 

performed for the 3500xL Genetic Analyzer to verify the instrument conforms to 
analysis sizing precision, sizing range, and peak height specifications. 
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11.4.2.3.1 The performance check will consist of the evaluation of the first 
successful positive control, negative control, and ladder ran on the 
instrument.  This performance check is required prior to the acceptance 
of data.  These controls may be run concurrently with database samples, 
but if the controls fail, no data from the plate will be accepted.   

11.4.2.3.2 If instrument sensitivity concerns are present, the technical manager 
and/or lead analyst will be notified and a dilution series shall be analyzed 
at the instruction of the technical manager. 

11.4.2.4 If the PM and performance check are not completed within the anniversary 
month of the last performance check, the 3500xL Genetic Analyzer shall be removed 
from service until they have been successfully completed. 

11.4.3 Performance Check Following Installation of Capillary Array or Repair, Service or 
Calibration 

11.4.3.1 A performance check will be performed for the 3500xL Genetic Analyzer to verify 
the instrument conforms to analysis sizing precision, sizing range, and peak height 
specifications after the replacement of the capillary array (including reinstallation of 
one that has been stored) or following any repair, service or calibration, including 
when alterations to the optics of the instrument (i.e. laser or other optical 
components) have been performed. 

11.4.3.2 The performance check will consist of the evaluation of the first successful 
positive control, negative control, and ladder ran on the instrument and is required 
prior to the acceptance of data.  This performance check is required prior to the 
acceptance of data.  These controls may be run concurrently with database samples, 
but if the controls fail, no data from the plate will be accepted. 

11.4.3.3 If instrument sensitivity concerns are present, the technical manager and/or lead 
analyst will be notified and a dilution series shall be analyzed at the instruction of the 
technical manager or lead analyst. 

11.4.4 Required Documentation 

11.4.4.1 Place a copy of the Spectral Report in the QC folder on the instrument computer 
desktop. 

11.4.4.2 Record all maintenance tasks performed on the 3500xL Genetic Analyzer 
Maintenance and Performance Check Log (QC_3500xL_Maint_&_PC_Log) on the 
network. 

11.4.4.3 Record all performance checks performed on the 3500xL Genetic Analyzer 
Maintenance and Performance Check Log (QC_3500xL_Maint_&_PC_Log) on the 
network.  In addition, document the results of the performance check by saving them 
to the appropriate network folder, including the electropherograms of the controls. 

11.4.4.4 Archive the certification from the external vendor, such as field service reports, in 
the appropriate network folder. 

11.5  Interpretation of Results (3500xL Genetic Analyzer Performance) 

11.5.1 If the 3500xL Genetic Analyzer fails to perform correctly, the instrument shall undergo 
troubleshooting to the extent of the technical skills of the laboratory personnel in an attempt 
to re-establish satisfactory performance. 
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11.5.2 If the 3500xL Genetic Analyzer continues to yield unsatisfactory performance, the instrument 
shall be removed from service and a qualified service technician shall be contacted. 

Attachment(s): 
OSBI CODIS Unit Policy Manual QC_3500xL_Maint_&_PC_Log 

Reference(s): 
Applied Biosystems™ 3500/3500xL Genetic Analyzer User Guide 

Applied Biosystems™ 3500/3500xL Genetic Analyzer with 3500 Series Data Collection Software 4.0.1 
User Guide 

FBI Quality Assurance Standards for DNA Databasing Laboratories 

SWGDAM Guidance Document for the FBI Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories 
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Oklahoma State Bureau of Investigation 
DNA Profile Administrative Removal/Expungement Form 


OSBI CODIS Unit Policy Manual, Revision 17 
CODIS_Admin_Removal_Expunge (AΩ) 


In accordance with the OSBI CODIS Unit Policy Manual, I have received notification in writing requesting 
the administrative removal and/or expungement of all information related to the following DNA profile: 


OSBI Offender Sample Number: 


OSBI CODIS Specimen ID Number: 


Name: 


Race/Sex: 


DOB: 


I. I have verified that no other qualifying offense exists for this individual by checking the
Oklahoma Criminal History Report on file.


Comments:


Signature: Date: 


II. All  identifying  information  has  been  removed  from  the  Laboratory  Information
Management System (LIMS) associated with this sample.


Comments:


Signature: Date: 


III. All DNA profile information has been removed from the State Combined DNA Index System
(CODIS) database.


Comments:


Signature: Date: 


IV. All DNA profile information has been removed from the National Combined DNA Index System
(CODIS) database.


Comments:


Signature: Date: 


V. The  original  offender  sample  previously  retained  at  the  OSBI  Laboratory  has  been
destroyed.


Comments:


Signature: Date: 





		OSBI Offender Sample Number: 

		Comments: 

		Date: 

		Comments_2: 

		Date_2: 

		Comments_3: 

		Date_3: 

		Comments_4: 

		Date_4: 

		Comments_5: 

		Date_5: 

		OSBI CODIS Specimen ID Number: 

		Name: 

		Race/Sex: 

		DOB: 








Oklahoma State Bureau of Investigation 
Duplicate Offender Hit Verification Administrative Review Form 


OSBI CODIS Unit Policy Manual, Revision 17  
CODIS_Dup_Offender_Hit_AR (AΩ) 


Analyst Hit Verification # 
Date Submitted 
for Review 


Yes N/A HIT VERIFICATION LETTER


☐ ☐ The hit verification letter is addressed to the appropriate agency.


☐ ☐ Specimen ID numbers are consistent with the Match Detail Report.


☐ ☐ The offender’s identifying information is consistent with documentation on file.


☐ ☐ The qualifying offense is specified (if known).


☐ ☐ The hit verification letter is grammatically correct.


☐ ☐ Any applicable partial offender profiles are referenced appropriately per original analysis.


☐ ☐ Any partial/mixture profiles are referenced appropriately per policy and Moderate or High Stringency
match is indicated per NDIS Procedures.


Yes N/A HIT VERIFICATION FILE 


☐ ☐ All appropriate paperwork is present in the hit verification file (as listed in policy).


☐ ☐ The hit verification number is listed on every page in the hit verification file.


☐ ☐ The analyst initials are listed on every page in the hit verification file.


☐ ☐ Page numbers are present on all DNA reanalysis documentation.


☐ ☐ All deviations are approved with associated documentation present.


☐ ☐ Any discrepancies (including administrative errors) found during administrative review have
been documented and resolved.


Administrative Reviewer 
Signature Date 


Hit Letter Distributed 
Signature Date 





		undefined: 

		Date: 

		Date_2: 

		HV #: 

		Check Box11: 

		0: 

		0: Off





		Signature: 



		Check Box70: Off

		Check Box71: Off

		Check Box72: Off

		Check Box74: Off

		Check Box75: Off

		Check Box76: Off

		Check Box77: Off

		Check Box78: Off

		Check Box80: Off

		Check Box81: Off

		Check Box82: Off

		Check Box83: Off

		Check Box84: Off

		Check Box85: Off

		Check Box87: Off

		Check Box88: Off

		Check Box89: Off

		Check Box90: Off

		Check Box91: Off

		Check Box92: Off

		Check Box93: Off

		Check Box94: Off

		Check Box95: Off

		Check Box96: Off

		Check Box97: Off

		Analyst: [                                ]








OSBI CODIS Unit Policy Manual, Revision 17 
CODIS_Forensic_Data_Entry_Form (AΩ) 


Oklahoma State Bureau of Investigation 
CODIS Data Entry Form 


Grant # 
OSBI Laboratory Case # Item # 


Description of Profile Entered 


Specimen Category 


Source Identified 


Deduced Profile 


Case Type 


Partial Profile? 


☐ Yes


☐


☐


Profile to be entered into the CODIS Database: 
D3S1358 vWA D16S539 CSF1PO TPOX Y Indel AMEL D8S1179 D21S11 


D18S51 DYS391 D2S441 D19S433 TH01 FGA D22S1045 D5S818 D13S317 


D7S820 SE33 D10S1248 D1S1656 D12S391 D2S1338 


For partial or mixture profiles: 
Does the profile meet the required NDIS/SDIS MME/MRE Threshold? 


Case Analyst Signature & Date 


I have verified the profile and specimen category 
written above for correctness and verified any 
Moderate Match Estimate Threshold calculations: 


Technical Reviewer Signature & Date 


SPECIMEN ID 


I have entered the above profile into the CODIS 
database: 


CODIS Analyst Signature & Date 


I have verified that the profile and specimen 
category were entered correctly for this specimen: 


Case Analyst Signature & Date 


Outsource Lab
No N/A (Should only be used for mixture profiles)


NDIS SDIS





		Item: 

		Description of Profile Entered 1: 

		D3S1358Row1: 

		vWARow1: 

		D16S539Row1: 

		CSF1PORow1: 

		TPOXRow1: 

		AMELRow1: 

		D8S1179Row1: 

		D21S11Row1: 

		D18S51Row1: 

		DYS391Row1: 

		D2S441Row1: 

		D19S433Row1: 

		TH01Row1: 

		FGARow1: 

		D22S1045Row1: 

		D5S818Row1: 

		D13S317Row1: 

		D7S820Row1: 

		SE33Row1: 

		D10S1248Row1: 

		D1S1656Row1: 

		D12S391Row1: 

		D2S1338Row1: 

		Case #: 

		Grant #: 

		Yes: Off

		Deduced: Off

		Yes2: Off

		Spec ID: 

		Outsource Lab: [ ]

		Dropdown3: [ ]

		No: Off

		N/A: Off

		NDIS: Off

		SDIS: Off

		Dropdown9: [ ]








Oklahoma State Bureau of Investigation 
Forensic Hit Verification Administrative Review Form 


OSBI CODIS Unit Policy Manual, Revision 17 
CODIS_Forensic_Hit_AR (AΩ) 


Analyst Hit Verification # 
Date Submitted 
for Review 


Yes N/A HIT VERIFICATION LETTER


☐ ☐ The hit verification letter is addressed to the appropriate agency.


☐ ☐ Specimen ID numbers are consistent with the Match Detail Report.


☐ ☐ Any partial/mixture profiles are referenced appropriately per policy, and Moderate or High Stringency
match is indicated per NDIS Procedures.


☐ ☐ The hit verification letter is grammatically correct.


Yes N/A HIT VERIFICATION FILE 


☐ ☐ All appropriate paperwork is present in the hit verification file (as listed in policy).


☐ ☐ The hit verification number is listed on every page in the hit verification file.


☐ ☐ The analyst initials are listed on every page in the hit verification file.


☐ ☐ All deviations are approved with associated documentation present.


☐ ☐ Any discrepancies (including administrative errors) found during administrative review have
been documented and resolved.


 


Administrative Reviewer 
Signature Date 


Hit Letter Distributed 
Signature Date 





		for Review: 

		undefined: 

		Date: 

		Date_2: 

		Check Box13: 

		0: 

		0: Off





		Signature: 



		Check Box98: Off

		Check Box99: Off

		Check Box100: Off

		Check Box101: Off

		Check Box102: Off

		Check Box103: Off

		Check Box104: Off

		Check Box106: Off

		Check Box107: Off

		Check Box108: Off

		Check Box109: Off

		Check Box111: Off

		Check Box112: Off

		Check Box113: Off

		Check Box114: Off

		Check Box115: Off

		Check Box116: Off

		Analyst: [                          ]








Oklahoma State Bureau of Investigation 


Forensic Hit Verification Request Form 


OSBI CODIS Unit Policy Manual, Revision 17 
CODIS_Forensic_Hit_Verification_Request (AΩ) 


Hit Level ☐ NDIS ☐  SDIS 


(If the match is between two OSBI cases, each case should have a form with the top portion filled out.)


Match ID   Match Date 


Casework Analyst  
(no initials)   


Date of 
Request


OSBI Forensic Sample Information: 


Case Type 
Lab Case 
Number 


Original  
Requesting Agency 


Lab Item 
Number 


Forensic  
Specimen ID 


Agency Case Number 
Date of Crime 
(mo/day/year) 


Agency Contact 
Person 


Description of Item  


Agency Phone 
Number 


Candidate Forensic Sample Information: 


Candidate Lab ORI 


Candidate Specimen ID 


For CODIS use only: 


Candidate Lab Contact (for NDIS hits only) 


Analyst Assigned to Perform Verification (SDIS only) 


Date Verification Assigned (SDIS)/Requested (NDIS) 


Date Verification Completed (SDIS)/Received (NDIS) 


Attach any relevant correspondence with the candidate lab. 





		Match ID: 

		Match Date: 

		undefined: 

		Request: 

		undefined_2: 

		Number: 

		Number_2: 

		Requesting Agency: 

		Specimen ID: 

		Agency Case Number: 

		modayyear: 

		undefined_3: 

		Description of Item: 

		undefined_4: 

		Candidate Lab ORI: 

		For CODIS use only: 

		Analyst Assigned to Perform Verification SDIS only: 

		Date Verification Assigned SDISRequested NDIS: 

		Date Verification Completed SDISReceived NDIS: 

		Check Box15: Off

		Check Box16: Off

		Text17: 








Oklahoma State Bureau of Investigation  


CODIS Keyboard Search Request Form 


OSBI CODIS Unit Policy Manual, Revision 17 
CODIS_Keyboard_Search (AΩ) 


Laboratory’s ORI 


Specimen ID # 


Address 


Phone # Fax # 


Origin of Profile 


Reason for Search 


DNA Profile 


Locus Allele(s) Locus Allele(s) Locus Allele(s) Locus Allele(s) 


D3S1358 TH01 DYS576 DYS390 


vWA FGA DYS389I DYS4387 


D16S539 D22S1045 DYS635 DYS392 


CSF1PO D5S818 DYS389II DYS518 


TPOX D13S317 DYS627 DYS570 


AMEL D7S820 DYS460 DYS437 


D8S1179 SE33 DYS458 DYS385a/b 


D21S11 D10S1248 DYS19 DYS449 


D18S51 D1S1656 YGATAH4 DYS393 


DYS391 D12S391 DYS448 DYS439 


D2S441 D2S1338 DYS391 DYS481 


D19S433 Penta D DYS456 DYF387S1 


Penta E DYS533 


By signing this form, I certify that the DNA profile listed above was developed by an Accredited Forensic 
DNA Laboratory in compliance with the DNA Identification Act of 1994 and the FBI Quality Assurance 
Standards for Forensic DNA Testing Laboratories and has undergone a technical review by a qualified 
DNA analyst. If this is a forensic sample, the profile was developed from crime scene evidence, is 
attributable to a putative perpetrator, and did not come from an item seized from the suspect’s person or 
in the possession of the suspect when collected. 


Name of 
Requestor 


(printed) (signed) 


Title 


Date 





		Laboratorys ORI: 

		Specimen ID 1: 

		Specimen ID 2: 

		Specimen ID 3: 

		Specimen ID 4: 

		Fax: 

		Origin of Profile: 

		AllelesD3S1358: 

		AllelesTH01: 

		AllelesDYS576: 

		AllelesDYS390: 

		AllelesvWA: 

		AllelesFGA: 

		AllelesDYS389I: 

		AllelesDYS4387: 

		AllelesD16S539: 

		AllelesD22S1045: 

		AllelesDYS635: 

		AllelesDYS392: 

		AllelesCSF1PO: 

		AllelesD5S818: 

		AllelesDYS389II: 

		AllelesDYS518: 

		AllelesTPOX: 

		AllelesD13S317: 

		AllelesDYS627: 

		AllelesDYS570: 

		AllelesAMEL: 

		AllelesD7S820: 

		AllelesDYS460: 

		AllelesDYS437: 

		AllelesD8S1179: 

		AllelesSE33: 

		AllelesDYS458: 

		AllelesDYS385ab: 

		AllelesD21S11: 

		AllelesD10S1248: 

		AllelesDYS19: 

		AllelesDYS449: 

		AllelesD18S51: 

		AllelesD1S1656: 

		AllelesYGATAH4: 

		AllelesDYS393: 

		AllelesDYS391: 

		AllelesD12S391: 

		AllelesDYS448: 

		AllelesDYS439: 

		AllelesD2S441: 

		AllelesD2S1338: 

		AllelesDYS391_2: 

		AllelesDYS481: 

		AllelesD19S433: 

		AllelesPenta D: 

		AllelesDYS456: 

		AllelesDYF387S1: 

		AllelesPenta E: 

		AllelesDYS533: 

		Title: 

		Date: 

		Text18: 

		Reason for Search 1: 

		0: 

		1: 
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Oklahoma State Bureau of Investigation 
CODIS Missing Person/UHR Data Entry Form 


Item # 


Male Female Unknown 


Grant #   


Profile to be entered into the CODIS Database: 
D3S1358 vWA D16S539 CSF1PO TPOX Y Indel AMEL D8S1179 D21S11 


D18S51 DYS391 D2S441 D19S433 TH01 FGA D22S1045 D5S818 D13S317 


D7S820 SE33 D10S1248 D1S1656 D12S391 D2S1338 


DYS576 DYS389I DYS635 DYS389II DYS627 DYS460 DYS458 DYS19 YGATAH4 


DYS448 DYS391 DYS456 DYS390 DYS438 DYS392 DYS518 DYS570 DYS437 


DYS385a/b DYS449 DYS393 DYS439 DYS481 DYF387S1 DYS533 


UHR Metadata (provide as much information as possible) 


Max Age Dental 
Records Height (cm) 


Date of Recovery: 


City State 


Scars/Marks/ 
Tattoos: 


Missing Persons Metadata (provide as much information as possible) 
Date of Last 
Contact 


Dental 
Records Height (cm) 


City State 


Scars/Marks/ 
Tattoos: 


Min Age 


Specimen Origin 
Geographic 
Location of  
Recovery: 


Physical 
Anomalies: 


Metadata 
Comments:


Date of Birth:


Geographic 
Location of 
Last Contact: 


Physical 
Anomalies: 


Outsource Lab 


Race/Ethnic Group 


Sex 


Specimen Category


Description of Profile


OSBI Laboratory Case # 
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Metadata 


Technical Reviewer Signature & Date 


CODIS Analyst Signature & Date 


Comments: 


Case Analyst Signature & Date 


Case Analyst Signature & Date 


I have verified that the profile and specimen 
category were entered correctly for this 
specimen: 


I have entered the above profile into the CODIS 
database:


SPECIMEN ID


I have verified the profile and specimen 
category written above for correctness and 
verified any Moderate Match Estimate 
Threshold calculations:





		D3S1358Row1: 

		vWARow1: 

		D16S539Row1: 

		CSF1PORow1: 

		TPOXRow1: 

		AMELRow1: 

		D8S1179Row1: 

		D21S11Row1: 

		D18S51Row1: 

		DYS391Row1: 

		D2S441Row1: 

		D19S433Row1: 

		TH01Row1: 

		FGARow1: 

		D22S1045Row1: 

		D5S818Row1: 

		D13S317Row1: 

		D7S820Row1: 

		SE33Row1: 

		D10S1248Row1: 

		D1S1656Row1: 

		D12S391Row1: 

		D2S1338Row1: 

		DYS389IRow1: 

		DYS635Row1: 

		DYS389IIRow1: 

		DYS460Row1: 

		DYS458Row1: 

		DYS19Row1: 

		YGATAH4Row1: 

		DYS448Row1: 

		DYS391Row1_2: 

		DYS456Row1: 

		DYS390Row1: 

		DYS438Row1: 

		DYS392Row1: 

		DYS437Row1: 

		DYS385abRow1: 

		DYS393Row1: 

		DYS439Row1: 

		DYS481Row1: 

		DYS533Row1: 

		MP Metadata Comments: 

		MP Anomalies: 

		MP SMT: 

		MP DOB: 

		MP Last Contact: 

		MP Height: 

		MP Last location: 

		Spec ID: 

		Min Age: 

		Grant#: 

		Item #: 

		Outsource Lab: 

		Race/Ethnicity: [ ]

		Specimen Category: [ ]

		Case#: 

		Description: 

		UHR Anomalies: 

		UHR SMT: 

		Max Age: 

		Recovery Date: 

		Origin: 

		UHR Metadata comments: 

		UHR City: 

		UHR Recovery: 

		UHR State: 

		UHR Height: 

		MP Dental: Off

		UHR Dental: Off

		Male: Off

		Unknown: Off

		Female: Off

		MP City: 

		MP State: 








Oklahoma State Bureau of Investigation 


CODIS Manual Offender Data Entry Form 


OSBI CODIS Unit Policy Manual, Revision 17 
CODIS_Manual_Offender_Data_Entry (AΩ) 


OSBI CODIS Plate # 


Sample # 


Description of Profile Entered 


Specimen Category 


Profile to be entered into the CODIS Database: 


D3S1358 vWA D16S539 CSF1PO TPOX Y Indel AMEL D8S1179 D21S11 


D18S51 DYS391 D2S441 D19S433 TH01 FGA D22S1045 D5S818 D13S317 


D7S820 SE33 D10S1248 D1S1656 D12S391 D2S1338 


CODIS Analyst Signature & Date 


I have verified the profile and specimen 
category written above for correctness: 


Technical Reviewer Signature & Date 


SPECIMEN ID 


I have entered the above profile into the 
CODIS database: 


CODIS Analyst Who Entered Profile Signature & Date 


I have verified that the profile and 
specimen category were entered correctly 
for this specimen: 


CODIS Analyst Signature & Date 





		Description of Profile Entered 1: 

		D3S1358Row1: 

		vWARow1: 

		D16S539Row1: 

		CSF1PORow1: 

		TPOXRow1: 

		AMELRow1: 

		D8S1179Row1: 

		D21S11Row1: 

		D18S51Row1: 

		DYS391Row1: 

		D2S441Row1: 

		D19S433Row1: 

		TH01Row1: 

		FGARow1: 

		D22S1045Row1: 

		D5S818Row1: 

		D13S317Row1: 

		D7S820Row1: 

		SE33Row1: 

		D10S1248Row1: 

		D1S1656Row1: 

		D12S391Row1: 

		D2S1338Row1: 

		Plate#: 

		Sample Name: 

		Specimen Category: [ ]

		Specimen ID: 






Summary Table

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		 Offender Sample Analysis Summary Table



												    Plate #    



		Well		Sample		Type		CMF		Non-		Re-Analysis				Well		Sample		Type		CMF		Non-		Re-Analysis

				Name						FTA?		Plate						Name						FTA?		Plate



		A1														A7

		B1														B7

		C1														C7

		D1														D7

		E1														E7

		F1		LADDER-1												F7

		G1		NC-1												G7

		H1		PC-1												H7

		A2														A8

		B2														B8

		C2														C8

		D2														D8

		E2														E8

		F2														F8

		G2														G8

		H2														H8

		A3														A9

		B3														B9

		C3														C9

		D3														D9

		E3														E9

		F3														F9

		G3														G9

		H3														H9

		A4														A10

		B4														B10

		C4														C10

		D4														D10

		E4														E10

		F4														F10

		G4														G10

		H4														H10

		A5														A11

		B5														B11

		C5														C11

		D5														D11

		E5														E11

		F5														F11

		G5														G11

		H5														H11

		A6														A12

		B6														B12

		C6														C12

		D6														D12

		E6														E12

		F6														F12		PC-2

		G6														G12		NC-2

		H6														H12		LADDER-2

																		cmf total		0
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Reanalysis Worksheet

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Reanalysis Worksheet



						Plate Name:		    Plate #    		0





		Sample Name		Well		Type of Re-Analysis				Sample Name		Well		Type of Re-Analysis

		0		A1						0		A7

		0		B1						0		B7

		0		C1						0		C7

		0		D1						0		D7

		0		E1						0		E7

		LADDER-1		F1						0		F7

		NC-1		G1						0		G7

		PC-1		H1						0		H7

		0		A2						0		A8

		0		B2						0		B8

		0		C2						0		C8

		0		D2						0		D8

		0		E2						0		E8

		0		F2						0		F8

		0		G2						0		G8

		0		H2						0		H8

		0		A3						0		A9

		0		B3						0		B9

		0		C3						0		C9

		0		D3						0		D9

		0		E3						0		E9

		0		F3						0		F9

		0		G3						0		G9

		0		H3						0		H9

		0		A4						0		A10

		0		B4						0		B10

		0		C4						0		C10

		0		D4						0		D10

		0		E4						0		E10

		0		F4						0		F10

		0		G4						0		G10

		0		H4						0		H10

		0		A5						0		A11

		0		B5						0		B11

		0		C5						0		C11

		0		D5						0		D11

		0		E5						0		E11

		0		F5						0		F11

		0		G5						0		G11

		0		H5						0		H11

		0		A6						0		A12

		0		B6						0		B12

		0		C6						0		C12

		0		D6						0		D12

		0		E6						0		E12

		0		F6						PC-2		F12

		0		G6						NC-2		G12

		0		H6						LADDER-2		H12
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Sample Set-Up 3500

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Analysis 3500 Setup Worksheet





								Plate #    				0





				1		2		3		4		5		6		7		8		9		10		11		12

		A		0		0		0		0		0		0		0		0		0		0		0		0

		B		0		0		0		0		0		0		0		0		0		0		0		0

		C		0		0		0		0		0		0		0		0		0		0		0		0

		D		0		0		0		0		0		0		0		0		0		0		0		0

		E		0		0		0		0		0		0		0		0		0		0		0		0

		F		LADDER-1		0		0		0		0		0		0		0		0		0		0		PC-2

		G		NC-1		0		0		0		0		0		0		0		0		0		0		NC-2

		H		PC-1		0		0		0		0		0		0		0		0		0		0		LADDER-2
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Lot Numbers

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Analysis Lot Numbers Worksheet

						      Plate #    						0

				Reagent								Lot #				Expiration

				GlobalFIler™ Express Kit

				Prep-N-Go Buffer™

				TE-4

				Deionized Formamide

				LIZ ILS 600

				3500xL POP-4 Polymer

				3500xL Anode Buffer

				3500xL Cathode Buffer









		Genetic Analyzer #				16484				Thermal cycler #



										3500xL Run Folder(s)    



						Genemapper ID-X Projects





				Action								Analyst				Date

				Sample Punched

				Samples Amplified

				Samples Set Up for Genetic Analysis

		OSBI CODIS Unit Policy Manual, Revision 17                                                    CODIS_Lot_Numbers (ΑΩ)







Tech Notes 1

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Analysis Technical Notes



						Plate #    				0



		Note:		if not indicated, 24 sec inj used; 1 = 24 sec inj; 2 = 16 sec inj





		Sample		Source/Well		Comments								Action Requested

		Name

		0		A1

		0		B1

		0		C1

		0		D1

		0		E1

		LADDER-1		F1

		NC-1		G1

		PC-1		H1

		0		A2

		0		B2

		0		C2

		0		D2

		0		E2

		0		F2

		0		G2

		0		H2

		0		A3

		0		B3

		0		C3

		0		D3

		0		E3

		0		F3

		0		G3

		0		H3

		0		A4

		0		B4

		0		C4

		0		D4

		0		E4

		0		F4

		0		G4

		0		H4
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Tech Notes 2

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Analysis Technical Notes



						Plate #    				0



		Note:		if not indicated, 24 sec inj used; 1 = 24 sec inj; 2 = 16 sec inj





		Sample		Source/Well		Comments								Action Requested

		Name

		0		A5

		0		B5

		0		C5

		0		D5

		0		E5

		0		F5

		0		G5

		0		H5

		0		A6

		0		B6

		0		C6

		0		D6

		0		E6

		0		F6

		0		G6

		0		H6

		0		A7

		0		B7

		0		C7

		0		D7

		0		E7

		0		F7

		0		G7

		0		H7

		0		A8

		0		B8

		0		C8

		0		D8

		0		E8

		0		F8

		0		G8

		0		H8
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Tech Notes 3

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Offender Sample Analysis Technical Notes



						Plate #    				0



		Note:		if not indicated, 24 sec inj used; 1 = 24 sec inj; 2 = 16 sec inj





		Sample		Source/Well		Comments								Action Requested

		Name

		0		A9

		0		B9

		0		C9

		0		D9

		0		E9

		0		F9

		0		G9

		0		H9

		0		A10

		0		B10

		0		C10

		0		D10

		0		E10

		0		F10

		0		G10

		0		H10

		0		A11

		0		B11

		0		C11

		0		D11

		0		E11

		0		F11

		0		G11

		0		H11

		0		A12

		0		B12

		0		C12

		0		D12

		0		E12

		PC-2		F12

		NC-2		G12

		LADDER-2		H12
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TR (Samples)

		Oklahoma State Bureau of Investigation

		Offender Sample Analysis Technical Review Form





		   Analyst:           										Plate # 		0				Date Submitted for TR:





		YES				N/A



										The tests performed conform to OSBI approved CODIS technical procedures



										Internal lane standards have been evaluated and contain the expected results



										Allelic ladders have been evaluated and only acceptable ladders were used for GMID-X analysis



										Appropriate controls have been included and evaluated, and contain the expected results



										Heterozygote peak height ratios are greater than 50% unless otherwise approved



										All peaks greater than 120 RFU are labeled appropriately



										All 'explainable' peak labels (-A, stutter, pull-up, spikes) are documented, approved, and deleted 



										Off ladder alleles have been evaluated according to policy



										All unacceptable samples are documented for re-injection or re-amplification



										All CODIS specimen categories have been correctly assigned



										All appropriate analysis worksheets are present, accurately completed, and support the results



										All reagents used for analysis were evaluated, acceptable, and within their expiration dates



										All deviations are approved with associated documentation present



										GMID-X projects are present for both unedited and reported data (if applicable)



										A *.cmf file(s) has been generated and contains all appropriate samples



										Applicable files have been archived as indicated in policy



										All failed samples have been documented in the LIMS system and a new sample has been requested



										A non-conforming work report has been submitted in accordance with CSD QP13 (as needed)



										Any discrepancies found during technical review have been documented and resolved



		    Number of samples to be imported into CODIS:        _________________________   (to be completed by Technical Reviewer) 



		    Technical Reviewer (sign and date)  ________________________________________________________________________________



		    *.cmf file(s) entered into CODIS (sign and date) ______________________________________________________________________



		     *.txt file(s) entered into LIMS (sign and date) ________________________________________________________________________
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Reviewer Comments

		Observations Made During Technical Review

								Plate #				0

		Reviewer's Name:												Date Original Review Performed:





































































































































































































































































































































template

		3500 Plate Layout File Version 1.0



		Plate Name		Application Type		Capillary Length (cm)		Polymer		Number of Wells		Owner Name		Barcode Number		Comments

		0		HID		36		POP4		96		CODIS



		Well		Sample Name		Assay		Results Group		File Name Convention		Sample Type		User Defined Field 1		User Defined Field 2		User Defined Field 3		User Defined Field 4		User Defined Field 5		Comments

		A01		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B01		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C01		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D01		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E01		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F01		LADDER-1		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Allelic Ladder

		G01		NC-1		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Negative Control

		H01		PC-1		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Positive Control

		A02		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B02		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C02		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D02		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E02		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F02		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		G02		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		H02		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		A03		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B03		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C03		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D03		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E03		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F03		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		G03		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		H03		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		A04		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B04		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C04		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D04		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E04		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F04		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		G04		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		H04		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		A05		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B05		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C05		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D05		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E05		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F05		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		G05		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		H05		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		A06		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B06		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C06		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D06		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E06		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F06		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		G06		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		H06		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		A07		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B07		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C07		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D07		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E07		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F07		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		G07		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		H07		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		A08		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B08		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C08		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D08		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E08		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F08		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		G08		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		H08		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		A09		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B09		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C09		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D09		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E09		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F09		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		G09		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		H09		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		A10		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B10		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C10		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D10		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E10		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F10		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		G10		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		H10		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		A11		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B11		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C11		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D11		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E11		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F11		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		G11		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		H11		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		A12		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		B12		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		C12		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		D12		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		E12		0		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Sample

		F12		PC-2		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Positive Control

		G12		NC-2		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Negative Control

		H12		LADDER-2		GFE_16s_24s		OSBI_DB_GFE		OSBI_Naming		Allelic Ladder





Compare

		OKLAHOMA STATE BUREAU OF INVESTIGATION

		Tool for Re-analysis plates

						    Plate #    				0



		Well		Assigned 		Scanned 		Type of Re-Analysis		Well		Assigned		Scanned		Type of Re-Analysis

				Sample		Sample						Sample		Sample

		A1		0				0		A7		0				0

		B1		0				0		B7		0				0

		C1		0				0		C7		0				0

		D1		0				0		D7		0				0

		E1		0				0		E7		0				0

		F1		LADDER-1		LADDER-1				F7		0				0

		G1		NC-1		NC-1				G7		0				0

		H1		PC-1		PC-1				H7		0				0

		A2		0				0		A8		0				0

		B2		0				0		B8		0				0

		C2		0				0		C8		0				0

		D2		0				0		D8		0				0

		E2		0				0		E8		0				0

		F2		0				0		F8		0				0

		G2		0				0		G8		0				0

		H2		0				0		H8		0				0

		A3		0				0		A9		0				0

		B3		0				0		B9		0				0

		C3		0				0		C9		0				0

		D3		0				0		D9		0				0

		E3		0				0		E9		0				0

		F3		0				0		F9		0				0

		G3		0				0		G9		0				0

		H3		0				0		H9		0				0

		A4		0				0		A10		0				0

		B4		0				0		B10		0				0

		C4		0				0		C10		0				0

		D4		0				0		D10		0				0

		E4		0				0		E10		0				0

		F4		0				0		F10		0				0

		G4		0				0		G10		0				0

		H4		0				0		H10		0				0

		A5		0				0		A11		0				0

		B5		0				0		B11		0				0

		C5		0				0		C11		0				0

		D5		0				0		D11		0				0

		E5		0				0		E11		0				0

		F5		0				0		F11		0				0

		G5		0				0		G11		0				0

		H5		0				0		H11		0				0

		A6		0				0		A12		0				0

		B6		0				0		B12		0				0

		C6		0				0		C12		0				0

		D6		0				0		D12		0				0

		E6		0				0		E12		0				0

		F6		0				0		F12		PC-2		PC-2

		G6		0				0		G12		NC-2		NC-2

		H6		0				0		H12		LADDER-2		LADDER-2







MMCalc



								OKLAHOMA STATE BUREAU OF INVESTIGATION

								CODIS Master Mix Calculations



						GlobalFiler Express				Number of Reactions		Volume per Reaction (ul)		Total Volume (ul)

						Master Mix						6		0

						Primer Mix						6		0

						TE-4						3		0

						Total Volume (ul)						15		0



						Formamide/LIZ				Number of Injections		Volume per Injection (ul)		Total Volume (ul)

						Genescan 600 LIZ						10		0

						HiDi Formamide						240		0

						Total Volume (ul)						250		0



		OSBI CODIS Unit Policy Manual, Revision 17                                                           CODIS_Master_Mix_Calculation (ΑΩ) 








Oklahoma State Bureau of Investigation 


CODIS Offender Hit and Fingerprint Verification Form 


OSBI CODIS Unit Policy Manual, Revision 17 
CODIS_Offender_Hit_&_Fingerprint_Verification (AΩ) 


Match Date Match Level 


Sample ID Match ID 


OSBI File Information: 


Name 


OSBI # 


Was the right thumbprint on the DNA sample compared to the right thumbprint from the OSBI file? 


Yes ☐ No ☐ 


Comment 


Did the comparison result in an identification? 


Yes ☐ No ☐ 


Latent 
Evidence 
Analyst  


Name 
(Printed) (Signed) Date 


Did reanalysis of the DNA sample result in the same profile as the offender profile on the match report? 


Yes ☐ No ☐ 


CODIS 
Analyst 


Name 
(Printed) (Signed) Date 





		Match Date: 

		Match Level: 

		Sample ID: 

		Match ID: 

		OSBI File Information: 

		OSBI: 

		Date: 

		0: 

		1: 



		Signature22: 



		Printed: 

		0: 

		0: 



		1: 

		0: 





		Check Box23: Off

		Check Box24: Off

		Check Box25: Off

		Check Box26: Off

		Check Box27: Off

		Check Box28: Off

		Text29: 








Oklahoma State Bureau of Investigation 
Offender Hit Verification Administrative Review Form 


OSBI CODIS Unit Policy Manual, Revision 17 
CODIS_Offender_Hit_AR (AΩ) 


Analyst Hit Verification # 
Date Submitted 
for Review 


Yes N/A REANALYSIS OF OFFENDER SAMPLE


☐ ☐ Reanalysis of the offender DNA sample was performed on all CODIS core 20 loci.


☐ ☐ Reanalysis of the offender DNA sample was technically reviewed by a qualified analyst.


☐ ☐ The offender DNA profile is consistent with the Match Detail Report.


☐ ☐ A qualified OSBI Latent Examiner has checked the fingerprint exemplar of the offender (if
present).


 


Yes N/A HIT VERIFICATION LETTER


☐ ☐ The hit verification letter is addressed to the appropriate agency.


☐ ☐ Specimen ID numbers are consistent with the Match Detail Report.


☐ ☐ The offender’s identifying information is consistent with documentation on file.


☐ ☐ The qualifying offense is specified (if known).


☐ ☐ The hit verification letter is grammatically correct.


☐ ☐ Any partial/mixture profiles are referenced appropriately per policy, and Moderate or High
Stringency is indicated per NDIS Procedures.


Yes N/A HIT VERIFICATION FILE 


☐ ☐ All appropriate paperwork is present in the hit verification file (as listed in policy).


☐ ☐ The hit verification number is listed on every page in the hit verification file.


☐ ☐ The analyst initials are listed on every page in the hit verification file.


☐ ☐ Page numbers are present on all DNA reanalysis documentation.


☐ ☐ All deviations are approved with associated documentation present.


☐ ☐ Any discrepancies (including administrative errors) found during administrative review have
been documented and resolved.


Administrative Reviewer 
Signature Date 


Hit Letter Distributed 
Signature Date 





		for Review: 

		undefined: 

		Date: 

		Date_2: 

		Signature: 



		Check Box30: Off

		Check Box31: Off

		Check Box32: Off

		Check Box33: Off

		Check Box34: Off

		Check Box35: Off

		Check Box36: Off

		Check Box37: Off

		Check Box38: Off

		Check Box39: Off

		Check Box47: Off

		Check Box48: Off

		Check Box49: Off

		Check Box50: Off

		Check Box51: Off

		Check Box52: Off

		Check Box53: Off

		Check Box54: Off

		Check Box55: Off

		Check Box56: Off

		Check Box57: Off

		Check Box58: Off

		Check Box59: Off

		Check Box60: Off

		Check Box61: Off

		Check Box62: Off

		Check Box63: Off

		Check Box64: Off

		Check Box65: Off

		Check Box66: Off

		Check Box67: Off

		Check Box68: Off

		Analyst: [     ]








Oklahoma State Bureau of Investigation 


Offender Hit Verification Request Form 


OSBI CODIS Unit Policy Manual, Revision 17 
CODIS_Offender_Hit_Verification_Request (AΩ) 


Hit Level ☐ NDIS ☐ SDIS 


Match ID   Match Date 


Casework Analyst    
Date of 
Request


Forensic Sample Information: 


Case Type 
Lab Case 
Number 


Original  
Requesting Agency 


Lab Item 
Number 


Forensic  
Specimen ID 


Agency Case Number 
Date of Crime 
(mo/day/year) 


Agency Contact 
Person 


Description of Item  


Agency Phone 
Number 


Offender Sample Information: 


State Lab ORI 


Offender Sample 
Specimen ID 


For CODIS use only: 


State Offender Contact Person (for NDIS hits only) 


Analyst Assigned to Perform Verification (SDIS only) 


Date Verification Assigned (SDIS)/Requested (NDIS) 


Date Verification Completed (SDIS)/Received (NDIS) 





		Match ID: 

		Match Date: 

		Casework Analyst: 

		Request: 

		undefined: 

		Number: 

		Number_2: 

		Requesting Agency: 

		Specimen ID: 

		Agency Case Number: 

		modayyear: 

		undefined_2: 

		Description of Item: 

		undefined_3: 

		undefined_4: 

		undefined_5: 

		State Offender Contact Person for NDIS hits only: 

		Analyst Assigned to Perform Verification SDIS only: 

		Date Verification Assigned SDISRequested NDIS: 

		Date Verification Completed SDISReceived NDIS: 

		Check Box1: Off

		Check Box2: Off








Oklahoma State Bureau of Investigation 


CODIS Request for Profile Removal Form 


OSBI CODIS Unit Policy Manual, Revision 17 
CODIS_Profile_Removal_Request (AΩ) 


Laboratory Case # Item #


Specimen ID  (from CODIS Data Entry Form)


Reason for Removal? (explain) 


Please remove the following DNA profile from the CODIS Database: 
D3S1358 vWA D16S539 CSF1PO TPOX Y Indel AMEL D8S1179 D21S11 


D18S51 DYS391 D2S441 D19S433 TH01 FGA D22S1045 D5S818 D13S317 


D7S820 SE33 D10S1248 D1S1656 D12S391 D2S1338 


DYS576 DYS389I DYS635 DYS389II DYS627 DYS460 DYS458 DYS19 YGATAH4 


DYS448 DYS391 DYS456 DYS390 DYS438 DYS392 DYS518 DYS570 DYS437 


DYS385a/b DYS449 DYS393 DYS439 DYS481 DYF387S1 DYS533 


Requesting Analyst 
Signature Date


 (for CODIS use only) 


Was the specimen removed from the CODIS database? 


Yes ☐ (see attached Specimen Delete Report) 


No ☐ (see reason below) 


Reason 


CODIS Analyst 
Signature Date 


☐ I have verified that the CODIS Unit removed the profile listed above.


☐ The CODIS Unit did not remove the profile listed above.


Requesting Analyst 
Signature Date 





		CODIS Request for Profile Removal Form: 

		Item: 

		from CODIS Data Entry Form 1: 

		from CODIS Data Entry Form 2: 

		D3S1358Row1: 

		vWARow1: 

		D16S539Row1: 

		CSF1PORow1: 

		TPOXRow1: 

		AMELRow1: 

		D8S1179Row1: 

		D21S11Row1: 

		D18S51Row1: 

		DYS391Row1: 

		D2S441Row1: 

		D19S433Row1: 

		TH01Row1: 

		FGARow1: 

		D22S1045Row1: 

		D5S818Row1: 

		D13S317Row1: 

		D7S820Row1: 

		SE33Row1: 

		D10S1248Row1: 

		D1S1656Row1: 

		D12S391Row1: 

		D2S1338Row1: 

		DYS576Row1: 

		DYS389IRow1: 

		DYS635Row1: 

		DYS389IIRow1: 

		DYS627Row1: 

		DYS460Row1: 

		DYS458Row1: 

		DYS19Row1: 

		YGATAH4Row1: 

		DYS448Row1: 

		DYS391Row1_2: 

		DYS456Row1: 

		DYS390Row1: 

		DYS438Row1: 

		DYS392Row1: 

		DYS518Row1: 

		DYS570Row1: 

		DYS437Row1: 

		DYS385abRow1: 

		DYS449Row1: 

		DYS393Row1: 

		DYS439Row1: 

		DYS481Row1: 

		DYF387S1Row1: 

		DYS533Row1: 

		Date: 

		Reason: 

		Date_2: 

		Date_3: 

		Text3: 

		Check Box4: Off

		Check Box5: Off

		Check Box6: Off

		Check Box7: Off








Oklahoma State Bureau of Investigation 


CODIS Sample Reconciliation Form 


OSBI CODIS Unit Policy Manual, Revision 17 
CODIS_Sample_Reconciliation (AΩ) 


CODIS Sample Number 


Explain Discrepancy: 


Indicate Steps Taken to Remediate: 


Conclusions & Actions Taken: 


Please attach supporting documents, if applicable. 





		CODIS Sample Number: 

		Text8: 

		Text9: 

		Text10: 








OSBI FORENSIC BIOLOGY DISCIPLINE 
Abbreviation List 


OSBI CODIS Unit Policy Manual, Revision 17 
DBQM_Abbreviation_List 


Page 1 of 6 


Abbreviation1 Meaning 
→ Containing 
↓ Spun down and reconstituted to ___μL 
↑ Volume brought up to ___μL 
∅ Negative result 
+ // ⊕ Positive result 
/FOV Per Field of View 
~ Approximately 
–A Minus A 
ADA Assistant District Attorney 
ALS Alternate Light Source 
AM AutoMate 
Amb Ambiguous 
AMEL // Amelo Amelogenin 
Amp Amplify / Amplification 
AP Acid Phosphatase 
App Approval 
AR Administrative Review 
AST Additive Stutter 
AT Analytical Threshold 
ATM Acting Technical Manager 
BC Barcode 
BEAST Barcoded Evidence Analysis Statistics and Tracing program 
Bl // Bld Blood 
BlC Bloodstain on Cloth 
BlFC Bloodstain on FTA card 
BlNC Bloodstain on Non-FTA card 
BLS Blood-Like Staining 
BPP Brown Paper Package 
BPS Brown Paper Sack 
Bu Buccal 
BuCS Buccal cells on Cotton Swab 
BuFC Buccal cells on FTA Card 
BuFS Buccal cells on Foam-tipped Swab 
C/_C Combined extract 
Calc Calculated 
CCD Charge Coupled Device 
CE Coin Envelope 
CF Case File 
Cig Cigarette 
Clr Clear 
CMF Common Message Format 
Cntl // Ctl Control 
Co // CO COfiler™ 
Con Containing 
Cont Continued 
CPB Clear Plastic Bag 
CPZB Clear Plastic Ziploc or Zipper Bag 
CS Crime Scope 
CW Casework  
D Dated 


1 Abbreviations maintain same meaning regardless of upper or lower case. 







OSBI FORENSIC BIOLOGY DISCIPLINE 
Abbreviation List 


OSBI CODIS Unit Policy Manual, Revision 17 
DBQM_Abbreviation_List 
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DA District Attorney 
DB Database / Databasing 
Del Delete 
Det Detected 
Dia // Diam Diameter 
Diff ext // D.E. Differential Extraction 
Dil Dilution 
DNA Deoxyribonucleic Acid 
DO Dropout 
DO* Dropout at new core loci, none at orig 13 core  loci 
DO^ Dropout at 1 orig core locus (may have DO at core loci) 
ECN Evidence Control Number 
EE Evidence Envelope 
EF Evidence Fraction 
Env Envelope 
Evid Evidence 
Exp Expiration/Expires 
Ext Extraction 
FC Felony Conviction 
FP First Pass 
Fluor Fluorescence 
GF GlobalFiler™ 
GFE GlobalFiler™ Express 
GMID-X Genemapper® ID-X 
H // Hem // HS Hemastix 
HO Homozygous/Homozygote 
Hosp Hospital 
HT Heterozygous/Heterozygote 
HV Hit Verification 
I Initialed (for CW) or Initial analysis (for DB) 
ILS Internal Lane Standard 
Inc Inconclusive 
Inj Injection  
IDPlus // ID+ Identifiler™ Plus 
K Known 
KBS Known Blood Sample 
KHB Known Human Blood 
L Labeled 
Lad Ladder 
Lf Left 
Lg Large 
LIMS Laboratory Information Management System 
LN // L/N Lot number 
LOD Limit of Detection 
LPH Low Peak Height 
LT Last Try 
ME Manila Envelope 
Misc Miscellaneous 
Msmt Measurement 
N // Norm Normalized 
N/A Not Applicable 
NA Not Analyzed 
NC Negative Control 
ND No Data 
Neg Negative 







OSBI FORENSIC BIOLOGY DISCIPLINE 
Abbreviation List 


OSBI CODIS Unit Policy Manual, Revision 17 
DBQM_Abbreviation_List 


Page 3 of 6 


NO/NA Not Opened/Not Analyzed 
NOAEV Nothing of Apparent Evidentiary Value Observed 
NR No Results 
NSD No Sizing Data 
Obs’d Observed 
OCME Office of the Chief Medical Examiner 
OL Off-Ladder 
OS Off-Scale 
(p) Partial (on CODIS Data Entry Form) 
PB Paper Bindle 
PC Positive Control 
PCR Polymerase Chain Reaction 
PD Police Department 
PFE PrepFiler Express™ 
Pg Page 
PHR Peak Height Ratio 
Pic Picture 
Pkg Package 
PNG Prep-n-Go™ Buffer 
Pos Positive 
Poss Possible 
PP Profiler Plus™ 
PP16 PowerPlex® 16 
PPFusion // PPF PowerPlex® Fusion 
PQV Process-Component Based Quality Values 
Prev Previous 
Proj Project 
PST Peak Stochastic Threshold 
Pt Patient 
PU Pull-Up 
Q Questioned 
QF // QT Quantifiler™/Quantifiler™ Trio 
QM Quality Manager 
QNC Quantitation Negative Control 
QNS Quantity Not Sufficient 
QS5 QuantStudio™ 5 Real-Time PCR System 
R Research 
RA Re-Amplification 
RB Reagent Blank 
RBE // RBQE Reagent Blank for Epithelial Fraction(s) 
RBK Reagent Blank for Known Sample(s) 
RBQ Reagent Blank for Questioned Sample(s) 
RBS // RBQS Reagent Blank for Sperm Fraction(s) 
RBL Raised Base Line 
RE Re-extraction 
Reinf Reinforced 
Reinj // RJ // RI Reinjection  
R.E.T. Red Evidence Tape 
Ret Retained 
RI Reinject 
RP Re-Punch  
RS Re-setup (for CW) or Resubmission (for DB) 
Rt Right 
rtPCR Real-Time PCR 
S Sealed / Sperm Fraction 







OSBI FORENSIC BIOLOGY DISCIPLINE 
Abbreviation List 
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DBQM_Abbreviation_List 
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(S) // Sus Suspect 
SA Sexual Assault 
SAECK // SA Kit Sexual Assault Evidence Collection Kit 
SD Sealed, Dated 
SDI Sealed, Dated, Initialed 
SER // Sero Serology 
SF Seminal Fluid / Sperm Fraction 
SOS Sample Off-Scale 
SP Spike 
SQ Size Quality 
Std Ext // S.E. Standard Extraction 
SI Sealed, Initialed 
Sm Small 
SO Sheriff’s Office 
SP Spike 
SS Semen Standard / Single Source 
[stereo] Stereoscope Used 
ST Stutter 
Std(s) // Stnd(s) Standard(s) 
STR Short Tandem Repeat 
SVT Self-Verification Test 
T // TK // TAK Takayama 
Tech Technical 
TM Technical Manager 
TR Technical Review 
Tri Tri-Allele 
TVS/TVK Temperature Verification System/Temperature Verification Kit 
UV Ultraviolet Light 
VF Vacufuge plus 
(V) // Vic Victim 
w/ With 
w/o Without 
WE White Envelope 
WPB White Paper Bag 
WPE White Paper Envelope 
WPF White Paper Fold 
WPP White Paper Package 
WPS White Paper Sack 
Xmas Christmas Tree Stain 
XP Expiration/Expires 
Y Yfiler™ 
YFP Yfiler™ Plus 
YFPdm // YFPD Yfiler™ Plus Direct Mode 
YS Y-Screen / Y-Screen Assay


Current Analysts/Technicians* 
CASEWORK CODIS 
Initials Name Initials Name 
ABF Autumn Foster ANS (ANH) Antje Stambaugh (Hulin) 
AME Austin Echelberger JJF Jennifer Foster 
ANS (ANH) Antje Stambaugh (Hulin) KDO Karen Oyerly 
ARB Anthony (Tony) Birchfield LKP (LJK) Lesley Perry (Katzilierakis) 







OSBI FORENSIC BIOLOGY DISCIPLINE 
Abbreviation List 
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ASM Andrew Moreland LDC Lauren Culver 
BAD (BAM) Beth Deen (McDow) WRD Wendy Duke (DeLozier) 
BDM Brian Morice 
BEW (BEJ) Barbara Wells (Jeske) 
BLR Braye Riseley 
CEC Caitlyn Chojnaki 
CRC Cindy Rodriguez 


CRL (CRG) 
Constance (Connie) Lansdale 
(Green) 


DJA Dylan Awe 
GCH Grace Helms 
HJD Holly Davis 
HKK Harlee Kowals 
JCM Jaden Mcintosh 
JDL Jonathan (J.D.) Lindstrom 
JLO Joseph (Joe) Orcutt 
JSS Juliette Smith 
KAH Kaitlyn (Kait) Hickey 
MKM Molly Mangelsdorf 
RML Rachel Leach 
SDB Sierra Brown 
SDC Savanna Cangiano 


SMC 
Samantha (Sam) Campenni-
Hunt 


SM (SN) Stefanie Maynard (Neubauer) 
SSR Sarah Ranabhat 
TAF Tyler Fletcher 
TRL Todd Lindsey 
VNS Victoria (Tori) Strout 
WRD Wendy Duke (DeLozier) 


* Technicians are listed under “CASEWORK” but may assist the entire Forensic Biology Discipline, which encompasses all of the
casework units and the CODIS Unit.


Previous Analysts/Technicians 
CASEWORK CODIS 
Initials Name Initials Name 
AKS Alana Sasso AHC Ashley Chael 
ALB Amber Bowen (Broadbooks) ANC (ANM) Amanda Chang (Moore) 


ARF (ARS) 
Andrea Fielding 
(Swiech/Solorzano) BDM Brian Morice 


ART Allison Taylor BVP Baleigh VanParys 
ASS Ashleigh Sosebee ERS Elizabeth Smith 
BCM Bri’Angela Matthews KLM (KLT) Kendra Myers (Tholt) 
DER Dan Russell NAS Nicole Sambol 
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ENH Erin Henry RCW Rhonda Williams 
JBJ Jordan Johnson SDC Savanna Cangiano 
JGK Joann Kihega SJE Sherry Ekdahl 
JJF Jennifer Foster 
JJJ Janice Joslin 
JMQ Jacob Quickle 
JWA Joseph Alsdurf 
KLS Krysta Snyder 
KST Kelly Taulbee 
LAA Leigh Armstrong 
MNT Megan Terrell 
MRB (MRT) Misty Birchfield (Ticer) 
RLP Ryan Porter 
SBF (SBP) Sara Ferrero (Paschel) 
WJC William Christensen 
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Janice Joslin
Laboratory Director


Grace Helms
Criminalistics Administrator


Criminalist/Captain
(S,D)


Joe Orcutt
Forensic Biology 


Discipline Technical 
Manager


Criminalist/Lieutenant 
(D)


JD Lindstrom
NERL Supervisor


Criminalist Supervisor 
(S,D)


Savanna Cangiano
Criminalist (S,D)


Tyler Fletcher
Criminalist (S)


Caitlyn Chojnacki
Criminalist (S)


Barbara Wells


Criminalistics Administrator 


Quality Manager
Criminalist/Captain 


(S,D)


Mistie Burris
Criminalistics 
Administrator


Criminalist/Captain


Todd Lindsey 
Specialized Forensic 


Biology Unit Supervisor
Criminalist/Lieutenant 


(S,D)


Andrew Moreland
Criminalist (S,D)


Beth Deen
Criminalist (S,D)


Anthony 
Birchfield


Criminalist (S,D)


Juliette Smith
Criminalist (S,D)


Rachel Leach
Criminalist (S,D)


Brian Morice
Criminalist (S,D)


Sarah Ranabhat
Criminalist (S,D)


Molly 
Manglesdorf 


Criminalist (S,D)


Cindy Rodriguez
Criminalist (S,D)


Constance 
Lansdale 


Criminalist (S)


Harlee Kowals
Criminalist (S)


Wendy Duke
Cold Case/FSC Forensic 
Biology Unit Supervisor
Criminalist/Lieutenant 


(S,D,C)


Samantha 
Campenni-Hunt
Criminalist (S,D)


Dylan Awe
Criminalist (S,D)


Braye Riseley
Criminalist (S,D)


Victoria Strout
Criminalist (S,D)


Autumn Foster
Criminalist (S)


Stefanie Maynard
Criminalist (S)


Sierra Brown
Technician


Austin 
Echelberger
Technician


Holly Davis
Technician


Jaden 
Mcintosh


Temp Admin 
Technician


Kaitlyn Hickey
Technician


Lesley Perry 
CODIS Supervisor**


Criminalist/Lieutenant
(C)


Karen Oyerly*
Criminalist (C)


Lauren Culver
Criminalist (C)


Jennifer Foster
Admin 


Technician


Antje Stambaugh
Criminalist (S,D,C)


Joseph 
Alsdurf


SAKI 
Evidence 


Technician


KEY 
* State CODIS Administrator & Casework CODIS


Administrator
**  Alternate CODIS Administrator 
S Serology qualified/authorized 
D  DNA qualified/authorized 
C  CODIS qualified/authorized 
No designation for those not currently qualified








Policy Manual History 


OSBI CODIS Unit Policy Manual, Revision 17 
DBQM_Policy_Manual_Hx 


Page 1 of 44 


Revision Number / Effective Date History Description 
Revision 0 / February 15, 2010  Original issue. 
 
Revision 1 / May 19, 2011 Changed CODIS Manager to CODIS Administrator, 


“electropherrogram” to “electropherogram,” technical leader to 
technical manager, methanol to alcohol, off-scale to 
oversaturation, and thermal cycler [sic] to thermal cycler [sic] 
throughout document.  Removed non-working hyperlinks to 
forms.  Updated references to reflect changes to FBU Policies.  
Added required letter grade for college coursework.  Added Job 
Duties and educational requirement for Laboratory Technician.  
Clarified that following: who can authorize access to laboratory; 
database samples are considered reference materials, not 
evidence; when offender samples may be discarded; comparison 
between modified and original procedures, use of amplification 
controls: that preventative maintenance was not considered 
“repair, service or calibration and didn’t need full performance 
check, and the retention of plate documentation after; 
requirement for technical reviewer; legal authority for 
expungement of CODIS sample; offender and arrestee profiles 
may have dropout at D19 and D2 and still be in the Offender 
Index or Arrestee Index; eligibility for Legal Index; eligibility of Y-
STR profiles; profiles must be associated with accurate results 
for reagent blanks; ability to retain records electronically or in 
paper form; partial matches (potential familial hits will be handled 
according to current SWGDAM and NDIS guidelines; what is 
required for passing spectral calibration; maintenance 
requirements for Biomek FX; performance checks on robotic 
workstations; pull-up; secondary stutter; reagent blanks and 
controls with peaks below threshold; date equipment taken out of 
or placed in service recorded; temperature monitoring 
requirements; performance checks.  Added requirement to 
review that correct CODIS Specimen Category is assigned to 
offender samples.  Removed reference to “CODIS Proficiency 
Testing Procedures Supplemental Guide.”  Removed definition 
of semi-annual, and all definitions in Glossary that were from the 
QAS.  Added definition for acronym CJIS-WAN.  Added ability for 
backup CODIS Administrator to have concurrent login to multiple 
CODIS computers.  Revised number of loci required for entry 
into Legal Index.  Removed Incomplete Unidentified Human 
Remains Index and Incomplete Missing Person Index.  Added 
explanation of low template DNA analysis.  Removed reference 
to attempting analysis on all 13 CODIS core loci.  Change 
procedure for CODIS Data Entry of forensic samples.  Added 
procedure for notification of entry into database.  Allowed for 
batch target files to be generated externally but not downloaded 
from CJIS-WAN.  Changed minimum loci required for match to 8.  
Changed procedure for evaluating matches.  Added procedure 
for profile removal for casework samples.  Addressed CODIS 
Matches to ineligible forensic profiles.  Changed CODIS Hit 
Verification Procedures to allow for casework analysts to 
evaluate matches and request verification, removed requirement 
to call on cases with reports issued within 30 days.  Added 
attaching hit letter to BEAST case file.  Allow criminal history to 
be stored electronically, and not included in Offender Hit 
Verification file.  Moved Punching, plate naming, and sample 
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lysis to new procedure, and removed duplicate sections.  
Changed Removed Biomek FX deck layouts to Appendix A.  
Combined Amplification using Biomek 3000 and FX into one 
procedure.  Combined Capillary Electrophoresis using Biomek 
300 and FX into one procedure.  Changed all references to P20 
tips to P50 tips.  Removed defragmenting hard drive from 
monthly maintenance and added it to Long Term Storage of Data 
section.  Combined changing buffer and water sections in 3730 
maintenance.  Changed performance check requirement for 
3730 after replacement or service of CCD camera or laser.  
Changed references to “Biomek FX Maintenance and Calibration 
Log” and “Biomek 3000 Maintenance and Calibration Log” to 
“General Maintenance Record Form.”  Changed all reference to 
“General Equipment Documentation of Maintenance Form” to 
“General Maintenance Record Form.”  Added requirement to 
create new cmf file if reported data project is edited during TR.  
Added requirement for re-analysis of apparent null alleles.  
Simplified examination of over-saturated data.  Added reference 
to non-conforming work and CSD QP 13 to Interpretation 
Guidelines.  Allow for personnel other than analysts to receive 
amplification kits.  Change requirement for Technical Manager 
tor approve QC check of Identifiler Kits to second analyst.  
Added temperature range for water baths. 


 
Revision 2 / October 1, 2011 Fixed hyperlinks throughout document.  Clarified that PM on 


robotics is not “maintenance, calibration, or repair.”  Corrected 
Master Mix component volumes in Biomek 3000 Deck Layout.  
Corrected reference to Biomek 3000.  Clarified critical 
thermometers.  Referenced naming for re-amp and re-inject 
plates.  Delete unused/duplicate hyperlinks.  Removed reference 
to DNA IQ Kit Lot # on Chemical Formulation Worksheets for 
both Wash and Lysis Buffers.  Clarified that Notification Letter 
was not a report.  Added Identifiler Half Reaction method.  Allow 
any employee to monitor temperatures.  Modified Outsourcing to 
comply with latest QAS standards.  Changed reference to QAS 
standard to reflect current standards revision. 


 
Revision 3 / July 1, 2012 Annual review. 
 
 Changed reference to QAS standard to reflect current standards 


revision [throughout document]. 
 
 Added the following references to “References” section since 


they are listed in document: 
  ASCLD/LAB-International Supplemental Requirements 


FBI’s Guide to Determining What is Allowable in the 
Forensic Index at NDIS 


FBI’s Hit Disposition Quick Reference flowchart 
FBI’s Investigations Aided Quick Reference flowchart 


      
Correct “Minimal” to “minimum” in Table of Contents for QA 
Procedures. 
 
Changed “Leader” to “Manager” [QA Procedures, section 2.2, 
2.3, 4.1]. 
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Modified name of Training Manual to reflect title of Manual [QA 
Procedures, section 3.2]. 
 
Added name of CSD QP Procedures throughout document. 
 
Added Yfiler kit reference [QA section 8.2]. 
 
Added “if applicable” [QA Procedures, section 11.1]. 
 
Added “and the accreditation requirements of federal law” [QA 
Procedures, section 16.1]. 
 
Added “as long as it was conducted within the last twelve 
months” [QA Procedures, section 16.3]. 
 
Added “in the BEAST system (narrative)” [CODIS Hit Verification 
Procedures, section 2.2.D.4]. 
 
Added reference to half-reaction procedure [DNA IQ Extraction 
and Isolation of DNA Using the Biomek 3000, DNA IQ Extraction 
and Isolation of DNA Using the Biomek FX, Capillary 
Electrophoresis of DNA Using the ABI 3730 DNA Analyzer and 
Biomek Automated Workstations. 
 
Change “should” to “may” in each amplification protocol (section 
2.5.D). 
 
Correct numbering in the half-reaction procedure. 
 
Add “Manual Setup” to the Table of Contents for Capillary 
Electrophoresis of DNA Using the ABI 3730 DNA Analyzer and 
Biomek Automated Workstations. 
 
Added Quality Flag “Tab” Settings and “for Each Ladder” to the 
Table of Contents for Analysis and Management of DNA Data. 
 
Added language referring to Y-STR analysis in Interpretation 
Guidelines for Offender Database Samples [section 3.4]. 
 
Added “or Technician” [Quality Control Procedure for Identifiler 
Amplification Kits, section 2.3]. 
 
Add “Forensic Hit” specific Administrative Review form. 
 
Correct typo on “CODIS Keyboard Search Request Form.” 
 
Corrections to grammar/spelling throughout document and 
modifications for consistency. 
 
Incorporated deviations as follows: 


• QA Procedures, section 6.1 – add requirement to check 
for order and numbering of samples to ensure to 
duplication or missing numbers. 


• Add 9700 Thermal Cycler Calibration Log 0.2mL Dual 
Block Form to list of forms. 
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• Change volumes of reagents on Biomek 3000 Deck 
Layout. 


• Update CODIS Organization Chart. 
• Maintenance and Calibration of the ABI 3730 DNA 


Analyzer – change criteria for evaluation of spectral 
calibration to “no more than three capillaries may fail and 
these three cannot be consecutive.” 


• Temperature Documentation of General Equipment – 
modify “analyst” to “person” to allow for other personnel 
trained to record temperatures may do so. 


• Offender Analysis Worksheets – Add Amplification 
Method used to the Lot Number Worksheet. 


• Add “Equipment will be checked (i.e. function 
verification) or calibrated before being placed into 
service…” for new equipment being placed into service 
[QA Procedures, section 9.0]. 


 
Revision 4 / October 1, 2013 Annual review. 
 
 Add Amplification with Identifiler Half Reaction Procedure. 
  
 Add forms for 9700 Thermal Cycler Calibration Log 0.2mL Dual 


Block, Forensic Hit Verification Administrative Review Form and 
Abbreviation List. 


 
 Update references and Quality Manual titles to reflect changes in 


most recent revision. 
  
 Grammatical corrections. 
 
 Add Yfiler amplification kits to list of critical reagents. 
 
 Add clarification of Indices not uploaded to NDIS. 
 
 Add “(or designee)” to Remote Search Request section. 
 
 Add wording in the HV procedure addressing any partial profiles 


obtained during the verification process will be handled in 
consultation with the Technical Manager for determination of 
what, if any, troubleshooting should be performed as well as 
documentation required in the BEAST narrative. 


 
 Add section regarding spinning the plate to remove air bubbles in 


the amplification procedures. 
 
 Add “(partial box)” clarification to Biomek 3000 Deck Layout 


schematics. 
 
 Add “Manual Setup” option to Capillary Electrophoresis section. 
 
 Add “or Technician” to Quality Testing of Kits section. 
 
 Incorporated deviations as follows: 
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• Analysis and Management of Data, Create a *.cmf file 
for CODIS Import, 2.2.A.3.a – change to “Export File As: 
CMF 1.0 (.dat). 


• CODIS Data Entry and Search Procedures, Section 
2.7.D Routine Index to Index Searches – added 
moderate stringency, 8 loci, 1 mismatch autosearch. 


• Define Start and End dates of analysis in Quality 
Assurance Procedures, 8.0 Analytical Procedures 
section. 


• CODIS Hit Verification Procedures, 2.1.A.1 Forensic Hit 
Verifications and 2.2.1 Offender Hit Verifications – allow 
CODIS analysts to evaluate matches. 


• Change archival of data from 3730 and Long Term 
Storage on CD-R to electronic storage of data on the 
CODIS Storage server. 


• Remove requirement for quarterly download and 
quarterly defragment for 3730.  Defragmentation should 
be done annually or as needed. 


• Remove requirement to contact agencies for Hit 
Verifications. 


• Add John Doe warrant procedure to CODIS Data Entry 
and Search Procedures, section 2.6 Request and 
Documentation of CODIS Data Entry. 


 
Revision 5 / December 15, 2014  Annual review. 
 
     Incorporated deviations as follows: 


• Add “ND” = “No Data” to Abbreviation List. 
• Add requirement to indicate dropout or partiality of a 


profile on the CODIS Data Entry Form. 
• Add a check box with “Are partial/mixture profiles 


referenced appropriately per policy?” to the CODIS 
Offender Hit Verification Administrative Review Form. 


• Deleted section 2.6.B regarding CODIS Notification of 
Entry letters and update section 2.6.A to include the 
process change to the casework analysts holding their 
DNA report for approval until the CODIS profile(s) is/are 
entered. 


• Changed all instances of “case file” to “case record” to 
reflect electronic BEAST case records for casework. 


• Add check box addressing partial/mixture profiles 
references on Hit Verification Administrative Review 
form. 


• Add wording in Hit Verification sections to address 
requirement to contact agency heads via telephone 
regarding hit information.  


 
Revision 6 / October 5, 2015 Annual review. 
 
 Incorporate deviations as follows: 


• Addition of how to address OL peaks that fall between 
bins or outside the appropriate locus. [Section 2.2.D.5] 
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• Change of Hit Verification Procedures Policy section 1.0 
to include NDIS requirement for resolving matches within 
30 business days of match report. 


• Change of title of section 2.2.C to include “and 
Biographical Information” and addition of number 3 in 
this section to require the analysts to verify the 
biographical information on the offender record in 
CoDNA with the information available on the State and 
National criminal history reports and the Department of 
Corrections web page for the offender. 


• Add number 4. to section E. of Reporting Offender Hits 
in CODIS Hit Verification Procedures to address 
procedure to be used if possible sample collection error 
is identified during the hit verification procedure. 


• Add letter D. to section 16.4 of Quality Manual to 
address the storage of data received from contract 
laboratories.  


• Add section 2.1.S and 2.1.T to CODIS Data Entry and 
Search Procedures to allow entry of Y-STR only profiles 
in CODIS with certain eligibility requirements.  


• Incorporate Validation of PowerPlex™ Fusion on 3500xL 
Genetic Analyzer. 


• Removal of Biomek FX procedures, related forms, and 
references from CODIS Policy & Procedures due to 
implementation of PowerPlex™ Fusion direct 
amplification kit. 


• Removed “Dual” from the 9700 Thermal Cycler 
Calibration Log 0.2mL Block Form reference in the Table 
of Contents and on the form. 


• In Quality Assurance Manual, section 4.2 – modified 
language in letter D. to reflect NDIS Procedures Section 
2.6 requirements for successful completion of the FBI 
sponsored CODIS software training within 6 months of 
assuming duties and successful completion of the QAS 
Auditor training within 1 year of assuming duties if not 
previously attended. 


• Added “Multi-Allelic Offender” to Table of Contents of 
CODIS Data Entry and Search Procedures and added 
language to letter N. addressing multi-allelic offenders. 


• Add language to Forensic Mixture and INC Forensic 
Mixture sections in CODIS Data Entry and Search 
Procedures to clarify alleles unambiguously attributed to 
the victim will not be allowed. 


• Modification of Tables 2-6 and addition of Table 7 in 
CODIS Data Entry and Search Procedures to account 
for Multi-Allelic Offenders and Y-STR Autosearches. 


• Added “if applicable” to the CODIS Hit Verification 
Procedures, section 2.1.A.1 regarding returns of the 
Match Detail Report to the CODIS Unit. 


• Modified language in CODIS Hit Verification Procedures, 
section 2.1.A.3 allowing the CODIS analyst responsible 
for verifying the hit to fill out the Hit Verification Request 
Form.  Deleted the statement requiring the forwarding of 
the forms to the CODIS Unit.   
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• Deleted the statement in CODIS Hit Verification 
Procedures, section 2.1.B stating that a copy of the 
forensic hit letter will also be returned with the completed 
Forensic Hit Verification Request Form to the original 
casework analyst to be retained in the case record. 


• Added “in the BEAST system” to CODIS Hit Verification 
Procedures, section 2.1.C.1. 


• Deleted CODIS Hit Verification Procedures, section 
2.1.C.2 (“In addition, if possible, a .pdf copy of the hit 
letter should be attached to the appropriate electronic 
case record in the BEAST system.”) and renumbered the 
remainder of the section accordingly. 


• Modified language in CODIS Hit Verification Procedures, 
section 2.2.A.1, 2.2.A.2, 2.2.A.3, and 2.2.A.4 clarifying 
that a CODIS analyst (or designee) will evaluate 
matches and that the casework analysts may be 
consulted. 


• Removed reference to “13 core CODIS loci” throughout 
document and modified to “core CODIS loci.” 


• Modify language in CODIS Hit Verification Procedures, 
section 2.2.E.1 deleting the requirement for a copy of the 
offender hit letter to be forwarded to the original 
casework analyst with the completed Offender Hit 
Verification Form to be retained in the appropriate case 
record.  Additional wording added that a .pdf version of 
the Offender Hit letter, CODIS Match Report, and the 
Offender Hit Request Form should be attached to the 
appropriate case record in the BEAST system (CODIS 
analysts or designee will do this now).  Same 
modification for section 2.2.E.3. 


• Change “these” to “required” in CODIS Hit Verification 
Procedures, section 2.2.F.1. 


• Maintenance and Calibration of the Biomek 3000: 
Changed “is” to “may be” in section 2.0.B.1 regarding 
repeating the framing of the deck. 


• Delete section 2.0.C Framing the Gripper (also deleted 
from the Table of Contents). 


• Temperature Documentation of General Equipment: 
Remove section 2.2 since the water bath will no longer 
be in use with the use of the PowerPlex™ Fusion Direct 
Amplification kit. 


• Performance Checks on Critical Instrument and 
Equipment: Section 2.1.A – delete “located in the water 
baths during the extraction process and the 
thermometers” since water baths/extraction will not be in 
use in the CODIS Unit. 


• Section 2.9.D – remove the word “extraction” since no 
extraction will be in use in the CODIS Unit. 


• Forms for Forensic Hit and Offender Hit Verification 
Requests: Changed “Analyst Requesting Verification” to 
“Casework Analyst” 


• CODIS Data Entry and Search Procedures, section 
2.1.B, 2.1.C, 2.1.D, and 2.1.E: Added statement 
regarding casework analysts keeping in mind the 
reported inclusions/statistical values of any potential hits 
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for a specimen and stated that if there would be no 
inclusions or statistical value resulting, then the profile 
should not be entered into the database. 


• Added section for Biomek 3000 setup of 3500xL plate in 
Capillary Electrophoresis Protocol. 


• Added definition of reinject plate to section 2.1 of Setup 
of Direct Amplification of DNA from FTA/non-FTA 
Punches using PowerPlex™ Fusion Half Reaction. 


• Added clarification in CODIS Data Entry and Search 
Procedures for Profile Removal that is the Casework 
Analysts’ responsibility to notify the customer when a 
profile is removed from CODIS [2.9.A.3]. 


• Add language to CODIS Data Entry and Search 
Procedures 2.6.A.1 that the Description of Profile 
Entered should match the description of evidence 
(forensic) or the full name (legal, parentage). 


 
Revision 7 / November 1, 2015 Change Policy Manual formatting and incorporate changes 


necessary based on PowerPlex™ Fusion implementation 
including modification of 1-2 punches for non-FTA blood cards to 
1 punch since only 1 punch was validated and add ILS override 
language in Analysis and Management of Data section.  Format 
worksheets to PDF, add Thermomixer QC protocol and 
worksheet.  Add Forensic Biology Selective Qualifications 
attachment. 


 
Revision 8 / March 28, 2016 Incorporate re-validation of Fusion kit, modify language 


regarding Y-STR index searches. 
 
Revision 9 / June 5, 2017 Add “refer to 9700 User’s Guide for procedure” to QC_7 Thermal 


Cyclers and add 9700 User’s Guide as an attachment to the 
CODIS Unit Policy Manual. 


 
 Modify QC_7 Thermal Cycler QC Form to reflect temperature 


changes in the temperature uniformity test due to silver block 
upgrades. 


 
 Updated CODIS Data Entry and Search Procedures to reflect the 


NDIS Procedure changes regarding Forensic Mixture and 
Forensic Partial samples. 


 
 In Maintenance of 3500xL Genetic Analyzer, move requirement 


to run HID Install Standard Performance Check and Archive the 
Library to the network to the As Needed Maintenance; revise 
3500xL Genetic Analyzer Maintenance Log to reflect changes. 


  
 Changed CODIS Hit Verification Procedures to reflect the 


SWGDAM Clarification on Re-Interpretation of Legacy 
Amplification Kit Data – change role of match evaluation from 
CODIS Analyst (not trained in casework kits) to the Casework 
Analyst if the match is less than high stringency or contains a 
Mismatch.  Add that the analyst must be currently qualified in the 
kit used for analysis or meet the requirements listed in the 
Clarification document. 
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 Updated Organization Chart. 
 
 Add formamide expiration date as one year from date of receipt 


to Capillary Electrophoresis setup section. 
 
 Move the requirement to record the number of runs on the 


3500xL Maintenance form from Daily to Weekly. 
 
 Add requirement to document observation in STRbase of alleles 


called in other loci to Technical Notes. 
 
 Add section QM_5.2.7 regarding Technical Manager 


responsibilities for reviewing requests by contract employees for 
employment by multiple NDIS participating and/or vendor 
laboratories. 


 
 Modify section for Maintenance of 3500xL Genetic Analyzer to 


clarify requirements for performance checks after repair, service, 
and calibration to better reflect practice and intent. 


 
 Modify Quality Manual to prohibit repackaging of samples by 


vendor laboratories. 
 
 Modify section 18.4.G in Quality Manual to allow a database 


analyst to initiate profile removal. 
 
 Throughout the CODIS Data Entry and Search Procedures, 


replace references to 13 Core Loci to 20 Core Loci. 
 
 In Data Entry and Search Procedures, add clarification to 


completeness definitions to allow for dropout at non-core loci. 
 
 Amend Data Entry and Search Procedures definition of 


incomplete specimen categories to extend number of loci from 
12 to 19 and to specify that loci which are suspected of exhibiting 
dropout will not be included in the database entry. 


 
 Remove section J from Data Entry and Search Procedures due 


to changes in definitions at NDIS. 
 
 Add note to CODIS Data Entry and Search Procedures 


indicating that if a CODIS hit leads to the submission of a 
Suspect Known/Legal Sample, that profile will not be entered 
into CODIS. 


 
 Change Y definitions to reflect new kit in CODIS Data Entry and 


Search Procedures. 
 
 In CODIS Data Entry and Search Procedures, update MME 


guidelines to indicate that only original 13 CODIS Core Loci will 
be used in the calculation of MME. 


 
 In CODIS Data Entry and Search Procedures, update reference 


to CODIS Manual Offender Data Entry form. 
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 In CODIS Data Entry and Search Procedures, update Table 1 
definitions of search criteria for Incomplete Unidentified Human 
Remains. 


 
 Throughout document, update reference from WAN to SEN. 
 
 In Hit Verification Procedures, include instruction on adding new 


genetic information developed in the reanalysis of samples and 
add instruction for resolving and discrepancies upon reanalysis. 


 
 In Hit Verification Procedures, add note to indicate that if dropout 


occurs in reanalysis an attempt should be made to develop a full 
profile before proceeding. 


 
  In Setup of Direct Amp Procedure, add sample type Blood on 


FTA card. 
 
 In Setup of Direct Amp Procedure add protocol note to record 


sample info at the time of punching and indicate information to 
be recorded. 


 
 In Capillary Electrophoresis Procedure, update volumes of 


formamide and WEN for the whole plate. 
 
 In Capillary Electrophoresis Procedure remove required second 


spin after setup. 
 
 In Analysis and Management of Data Procedure, delete caveat 


directing to not include hit verification samples on cmf files. 
 
 In Analysis and Management of Data Procedure update 


requirement of plate record archive to “copy of plate record.” 
 
 In Interpretation Guidelines Procedure and instruction on 


handling true alleles labeled as artifacts by GMID-X. 
 
 In Quality Control of PowerPlex™ Fusion Procedure, add Amp 


Solution and Punch Solution to reagent list. 
 
 In Maintenance of 3500xL Genetic Analyzer Procedure, add note 


clarifying that maintenance may not be performed when 
instrument is not used. 


 
 Add Sample Reconciliation Form. 
 
 Update CODIS Offender Manual Data Entry Form. 
 
 Update Offender Hit Request Form. 
 
 Update Summary Table on CODIS analysis workbook. 
 
Revision 10 / March 1, 2018 Updated Data Entry section 2.1.J, 2.1.L, and 2.1.N to change the 


Convicted Offender, Arrestee, and Multi-Allelic Offender profiles 
to allow for dropout at any additional core CODIS loci instead of 
all original CODIS core loci per NDIS preference. 
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 Changes CODIS Data Entry Form attachment to include an 
additional page where loci are listed in Fusion order as well. 


 
 Added forms for Pipettor QC and modified wording to reflect this 


in QC_8. 
 
 Data Entry and Search Procedures, Section 2.1.P – changed 


from loci where dropout has occurred will be “indicated with a 
(p)” to “left out” of the CODIS Data Entry Form. 


 
 Data Search and Entry – Section 2.1.S and T change “27” to “25” 


for Yfiler Plus kit used for casework.  Was previously 27 to 
account for multi-copy loci (DYS385a/b and DYF387S1). 


 
 Interpretation Guidelines for Offender Database Samples section 


2.1.E Note: - add that samples with null alleles may be 
reanalyzed depending on the overall result including results at 
the male marker. 


 
 Add NSD “no sizing data” to Abbreviation List. 
 
 Change formatting on Hit Verification Administrative Review 


forms to allow for autosizing of the hit number in the header 
information on the forms. 


 
 Add “Specimen ID” to 2nd page of CODIS Data Entry Form to 


allow for information to be present on each page.  Also modified 
text to auto size to allow for entry of a mixture and the viewing of 
all alleles in the field. 


 
 Modified 2.1.A Forensic, Unknown to allow for complete major 


components of DNA mixture profiles to be entered as Forensic, 
Unknown, provide criteria to allow for Forensic, Unknown profiles 
to be “Rapidly Enabled” and modified 2.1.D to clarify major 
components that should be entered as Forensic Mixture. 


 
Revision 11 / July 15, 2018 QM_5.3.9 Added requirements for CODIS Admin to reviews 


and/or approves, as appropriate, protocols or procedures for 
entry, searching, and match resolution of DNA records in the 
state/local DNA databases and other duties to update to current 
NDIS Operational Procedure requirements. 


 
 CODIS Data Entry and Search Procedures, section 2.6, A.2.d 


Add clarification that request for elimination known must be 
made and documented prior to entry of the profile into the 
database. 


 
 QM_5.1.1 Modify OPM to reflect Office of Management and 


Enterprise Services (OMES): Human Capital Management 
(HCM).  And add language that Technician job description to 
include responsibilities, duties, and skills are maintained by the 
OSBI Human Resources department.  QM_5.1.2 change 
“ASCLD/LAB” to “ISO/IEC 17025.” 
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 Add “DO*” and new Technician name/initials to Abbreviation List.  
Additionally, separated ND and NSD to individual lines since 
they have different meaning. 


 
 Setup of Direct Amplification of DNA from FTA/non-FTA 


Punches using PowerPlex™ Fusion Half Reaction Volume 
Section 2.1.E – add “after each sample” after internal audit 
observation of the last sample on the plate not having blank 
punches after punching. 


 
 Added section QM_11.2.2 to clarify that the hard copy is the 


completed examination documentation for plate records and the 
Hit Verification folder is the completed examination 
documentation for Hit Verifications. 


 
 Amplification of DNA Using the PowerPlex™ Fusion Kit Half 


Reactions on the GeneAmp™ 9700 Thermal Cycler section 
2.1.A modify “Program the GeneAmp 9700 thermal cycler…” to 
“Start the GeneAmp 9700 thermal cycler for the PowerPlex™ 
Fusion amplification…” since it is already programmed for this 
method. 


 
 Add AmpSolution and PunchSolution as Critical Reagents to 


section QM_9.5.1 – also added to QC_1 Quality Testing 
Evaluation Form for PowerPlex™ Fusion Kits and QC_1 
PowerPlex™ Fusion PCR Amplification Kit Information Form. 


 
 QC_3 Maintenance of the Biomek 3000, section 2.0.D – added 


“NOTE: If internal troubleshooting is performed on the Biomek 
for pipetting, the QC_9 Performance Check on Robotics 
Systems Pipetting Tools may be used.” 


 
 Updated AutoSearch tables for accuracy of information and to 


remove redundant entries.  “Missing Persons/Unidentified 
Human Remains” search changed to “MP/UHR” search to match 
the naming in CODIS. 


 
 Modify QM_5.3.5 to reflect the Alternate CODIS Administrator to 


assume duties in the event of an extended absence of CODIS 
Administrator. 


 
 QM_5.3.7 Add language to require Alternate CODIS 


Administrator to also comply with training. 
 
 Added new QM_5.3.8 to require Alternate CODIS Administrator 


to also “obtain and maintain the FBI security access required to 
become a CODIS User and successfully complete the annual 
training as described in the NDIS Procedures. 


 
 Added additional duty to CODIS Administrator to section 


QM_5.3.9 to “review and/or approve, as appropriate, protocols or 
procedures for entry, searching, and match resolution of DNA 
records in the state/local DNA database(s).” 
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 Add requirement to CODIS Data Entry and Search Procedures 
section 2.3.D that there shall be documentation that a crime has 
been committed. 


 
 CODIS Data Entry and Search Procedures section 2.6.A.1 – 


added “Note: A DNA profile from a mixture major component 
with designated obligate alleles, minor component, or 
indistinguishable will be considered a Forensic Mixture profile.  
Major components from a mixture (with no locus or allelic 
dropout or obligate alleles) will be considered a Forensic dropout 
or obligate alleles) will be considered a Forensic Unknown.”  
2.6.A.2.b clarified that intimate profile subtracted out from 
indistinguishable mixtures will be Forensic Mixture. 


 
 CODIS Data Entry and Search Procedures section 2.6.A.2.d – 


added “prior to entry into CODIS” to wording and added a NOTE 
indicating the request for the known from an elimination 
individual must occur prior to entry of the DNA profile into CODIS 
and may be in the form of a documented phone conversation or 
email. 


 
 CODIS Data Entry and Search Procedures section 2.1.H – 


added a NOTE reflecting “The Federal DNA Identification Act of 
1994 [34 U.S.C. section 12592(a)(4)] authorizes the inclusion of 
DNA records from “analyses of DNA samples voluntarily 
contributed from relatives of missing persons.”  To ensure 
eligibility for upload to and searching at NDIS of the biological 
relative reference DNA sample, there must be documentation of 
the voluntariness in the form of a signed written consent form in 
the presence of law enforcement.” 


 
 CODIS Data Entry and Search Procedures sections 2.1.J, 2.1.L, 


and 2.1.N – added the following language: If the reanalysis of a 
sample demonstrates dropout, any additional loci that don’t 
demonstrate dropout or possible dropout should be manually 
added to the original DNA record and documented via the 
CODIS Manual Offender Data Entry Form.  NOTE: These 
profiles are allowable under the NDIS definition of “composite” as 
long as they are form the same Offender Card.  Data from 
separate Offender Cards form the same individual will not be 
combined. 


 
 CODIS Data Entry and Search Procedures Section 2.2.F – 


added language that the OSBI casework DNA analysts will not 
submit composite DNA profiles for entry into CODIS. 


 
 QM_9.5.4 Add requirement for each NIST standard reference 


material to be uniquely identified and handled properly to protect 
the characteristic(s) of interest. 


 
 QM_10.2.1 Added clarification that the equipment will be marked 


with the date of the check as well as the due date of the next 
check. 
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 CODIS Data Entry and Search Procedures 2.3.E Changed 
reference to CODIS 8.0 and modified to reflect use of Revised 
NIST 2017 combined population database. 


 
 QM_8.3.1 Added that individuals assisting with internal 


validations will be authorized by the Technical Manager. 
 
 Modify footer on Table of Contents to remove “ASCLD/LAB.” 
 
 Correct “so” to “do” in QM_7.3.1. 
 
 Interpretation for Offender Analysis section 2.2.E.2 added that 


microvariants may be calculated without having to be reinjected 
or re-amplified.  


 
 Maintenance of the 3500xL DNA Analyzer – moved POP-4 


replacement from weekly to bi-weekly to match change made on 
the Maintenance Log in Revision 8. 


 
Revision 12 / August 14, 2019 Annual review. 
 
 Incorporated deviations as follows: 


• Clarified that 12 loci offenders can be uploaded as they 
are received instead of a once per year upload and 
search in applicable sub-sections of Section 2.1 
(Convicted Offender/Offender Index & Arrestee/Arrestee 
Index). 


• Added language for the addition of use and QC of 
ProFlex PCR System thermal cyclers to Sections 
CODIS_3, CODIS_4, CODIS_5 & QC_7. 


• Modified notification procedures in Section 2.2.E.1. 
“Reporting Offender Hits.” 


• Clarified explanations for partial profiles in applicable 
subsections of Section 2.1 that profiles must contain at 
least 8 of the original 13 CODIS core loci. 
 


 QM_1.1 Added “and support staff.” 
 
 QM_2 Added “Offender” to definitions. 
 
 QM_3.3.1 Clarified the review will be independent of the audit 


required by QAS Standard 15. 
 
 QM_3.3.2 Added “(or other written format).” 
 
 QM_3.3.3 Added this section to include the annual review of a 


representative sample of sample processing records by the 
laboratory as determined and approved by the Technical 
Manager. 


 
 QM_4.1.7 Added this section to define the OSBI Forensic 


Biology Units using the date of hire/appointment/promotion for 
determining the applicable version of the QAS for an individual’s 
assessment. 
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 QM_5.1.4.1 Added language that analysts and technicians may 


be authorized to assist with modification, verification, and 
validation of methods. 


 
 QM_5.2.1 Added “laboratory” at end of section to clarify that 


Technical Manager must be a full time employee of the 
laboratory.  Also added “applicable” before QAS and a reference 
to CODISQM_4.1.7 for the applicable date/version of QAS used 
for assessment of education, experience, and training.  Added 
“or exceed.” 


 
 QM_5.2.2 Clarified TM must meet or exceed as per the 


applicable QAS. 
 
 QM_5.2.6 Added “and technical reviewer” to list.  Changed 


“methodologies” to “analytical procedures.” 
 
 QM_5.3.7 Changed “participated in” to “successfully complete” 


regarding the FBI sponsored CODIS software training. 
 
 QM_5.5.10 and QM_5.1.3 Added these sections – Technical 


Manager will verify and approve education (academic 
transcripts) prior to release. 


 
 QM_7.1.1 Added “or support personnel.” 
 
 QM_9.6 Added language that verification of internal lane 


standards, allelic ladders, and analytical controls is documented 
during technical review per QM_12.1.1.1. 


 
 QM_9.7 Added language regarding TM or designee review of the 


Employee DNA Profile Spreadsheet when evaluating 
contamination and defined the spreadsheet (reference collection 
maintained). 


 
 QM_10.4.1 & QM_10.4.2 Removed “Electrophoresis Detection 


Systems.” 
 
 QM_11.1 Clarified plate records will be retained and to follow 


applicable sections of QP 16.2. 
 
 QM_11.2.2 Clarified any changes to completed exam 


documentation must be tracked and all original testing 
documentation will be retained. 


 
 QM_12.1.3.1 Added “or Duplicate Offender Hit Verification 


Administrative Review Form” used to document AR of hit 
verifications. 


 
 QM_13.4.7.1 Added “or by forwarding the completed proficiency 


test to the QM Review group through the proficiency test portal.” 
 
 QM_13.5 Added that the laboratory shall follow OSBI CSD QM 


6.6.2 – Determining Suitability of External Providers for external 
proficiency test providers. 
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 QM_18.4 Clarified basis for removal of sample sin first sentence 


of the section.  Added 2 notes at end of the section for 
converting the offense type code in CoDNA and 
expungement/deferred sentence & retaining samples. 


 
 QM_18.4: 
 A. Added “Convicted Offender” to the header for clarification. 
 C. Added “Non-Conviction Sample Collected Under Federal 


Immigration Charges” to the header for clarification. 
 D. Entire section added detailing the removal of felony arrestee 


samples. 
 E. Revised the laboratory removal & expungement procedures to 


include specific language for destroying the sample while 
maintaining inventories and the process for removing the CoDNA 
record in LIMS. 


 H. Added “will be retained in the case file for the forensic 
sample.” 


 
 CODIS_1, CODIS_2, CODIS_3, CODIS_4, CODIS_5 & 


CODIS_6 Added “References” sections to each. 
 
 CODIS_1 Added “Forensic Targeted/Forensic Targeted Index” 


and deleted “INC. Unid. Remains…” from hyperlinks at the 
beginning of the policy. 


 
 CODIS_1 Section 2.1 Added “For all indices, inclusion requires 


analysis to be attempted at all core CODIS loci.” 
 
 CODIS_1 Section 2.1_A. Removed 2nd sentence in 2nd 


paragraph about what profiles must be for the index, removed 
references to “after the implementation of CODIS 8.0,” added 
sentence about “Rapidly Enabled” profiles and consultation with 
the CODIS Administrator, and allowed for “designee” to 
review/change specimen category for major component profiles 
eligible for Rapidly Enabled to Forensic, Unknown. 


 
 CODIS_1 Section 2.1_B. Removed “20” and replaced with “13 


original” CODIS core loci, which were listed out.  Removed 
redundant sentences. 


 
 CODIS_1 Sections 2.1_C., 2.1_E. Clarified original CODIS core 


loci and added MRE.  Removed redundant sentences. 
 
 CODIS_1 2.1_D. Specified what Forensic Mixture profiles 


requirements while deleting redundant sentence in 2nd 
paragraph. 


 
 CODIS_1 2.1 F. Changed header from “SDIS Targeted 


Incomplete/SDIS Forensic Targeted Index” to “Forensic 
Targeted/Targeted Index” and reworded description. 


 
 CODIS_1 2.1_G. Added section: “SDIS Forensic Targeted/SDIS 


Targeted Index.” 
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 CODIS_1 2.1_H. & 2.1_J. Clarified that profiles must be single-
source with at least 1 of the 20 CODIS core loci plus AMEL & 
any locus with dropout will not be used for entry.  Removed 
redundant sentence in 2nd paragraph. 


 
 CODIS_1 2.1_I. Removed redundant sentences and added that 


the specimen category contains profiles from paternal biological 
relative who is not a child, father or sibling of the missing person.  
Clarified requirements of profiles. 


 
 CODIS_1 Section 2.1_K. Reworded description. 
 
 CODIS_1 Section 2.1_L., 2.1_N. & 2.1_Q. Clarified at least 8 or 


more of the original CODIS core loci. 
 
 CODIS_1 Section 2.1_M. Removed redundant sentences and 


clarified profiles to consist of 12 of the 13 original CODIS core 
loci. 


 
 CODIS_1 Section 2.1_O. Removed redundant sentences. 
 
 CODIS_1 Section 2.1_P., 2.1_R., 2.1_T. & 2.1_U. Modified 


descriptions for better flow. 
 
 CODIS_1 Section 2.1_D. Clarified the 3 criteria to be 


documented in the case record. 
 
 CODIS_1 Section 2.1_F. Added entire section regarding MRE. 
 
 CODIS_1 Section 2.6_A._6. Modified to reflect current practice 


for CODIS Data Entry and to coincide with FBU Policy Manual 
language – Data Entry Form(s) will be retained electronically in 
the BEAST case record. 


 
 CODIS_1 Section 2.7 Added Table 7 and references to policy. 
 
 CODIS_2 Section 2.1_2. Clarified that the casework analyst may 


be consulted when needed. 
 
 CODIS_2 Section 2.2_B._1. Added the note about if the 


reanalysis of the HV yield dropout and criteria for using 
incomplete profiles for verification. 


 
 CODIS_2 Section 2.2_E._1. Reworded entire section. 
 
 CODIS_2 Added references to policy. 
 
 CODIS_3_1.0 Added ProFlex. 
 
 CODIS_3_2.1_E. Clarified that clean punches must be taken 


from the same card the sample was taken from or a clean sheet 
of filter paper to prevent contamination. 


 
 CODIS_3 Added references to policy. 
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 CODIS_4 Incorporated ProFlex and changed “storage card” to 
“sample” in the Fusion protocol wording for consistency with 
remainder of Manual. 


 
 CODIS_5 Incorporated ProFlex and added references to policy. 
 
 CODIS_6 Section 2.1_F. Removed #3. and added reference for 


the overall policy. 
 
 CODIS_3 – CODIS_6 Removed hyperlinks within individual 


polices since they are relatively short and do not need navigation 
links. 


 
 CODIS_7_2.2_F. Added 2nd note about false tri-allele at 


D1S1656. 
 
 QC_1_3.2 Clarified NIST traceable samples with dropout and if 


problems are encountered, the steps to troubleshoot. 
 
 QC_2 Added wiping down instrument if any residue observed 


under monthly tasks, clarified Spectral Report will be saved, 
added that annual PM will be performed by a qualified service 
technician, and the TM will be consulted for instrument sensitivity 
concerns. 


 
 QC_3 Section 2.0_D. Added #1 for the annual performance 


check of Biomek and distinguished it from #2, the performance 
check following repair, service or calibration. 


 
 QC_6 Section 1.0_B. Clarified that documentation of the PC will 


be maintained electronically. 
 
 QC_7 Clarified sections pertaining to 9700 thermal cyclers and 


added ProFlex thermal cyclers. 
 
 QC_15 Added Temperature Verification Kit (TVK) 
 
 QC_1, QC_2, QC_3 & QC_11 – QC_13 Removed hyperlinks 


within individual policies since they are relatively short and do 
not need navigation links. 


 
 Modified CODIS Data Entry Form as follows: added “Forensic 


Targeted” and removed “INC. Unidentified Remains” for 
“Specimen Category” drop-down, replaced “Match Status” 
section with “Source Identified” with check boxes Yes / No / N/A, 
added separate “Deduced Profile” section (was previously 
included in the “Match Status” section that was removed), 
modified wording “For partial or mixture profiles” section to 
include both MME & MRE. 


 
 Modified Offender Analysis Worksheet – added CMF column to 


“Summary Table” and a “Compare” worksheet as an optional tool 
for analysts to use for reanalysis plates. 


 
 Modified Offender Hit and Thumbprint Verification Form – 


separated LEU signature and date into two fields. 
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 Updated Offender Hit Administrative Review Form to reflect 20 


CODIS core loci instead of 13. 
 


Forensic and Offender Hit Admin Review Forms – modified “Hit 
Letter Mailed” to “Hit Letter Distributed” to update the form 
wording to match practice for hit notifications. 
 
Added new form: “Duplicate Offender Hit Verification 
Administrative Review Form” to use for hit verifications on a 
sample that has already been through an initial hit verification 
and does not need reran but does need the fingerprint verified 
again. 
 
Modified 3500xL Maintenance Log – added checkboxes to the 
“Instrument and/or Computer Restart” field to indicate when 
instrument/computer was restarted. 
 
Removed QC_9 Biomek FX Maintenance and Calibration Log 
from policy since CODIS Unit does not and has not used the 
Biomek FX. 
 
Updated the Organizational Chart and Abbreviation List. 
 
Updated the following attachments with current revision: NDIS 
Procedures Manual, Analysts Qualified for Technical Reviews, 
and Forensic Biology TM Contingency Plan. 
 
Corrected minor typographical errors and formatting throughout. 


 
Revision 13 / April 25, 2020 Annual review. 
 


Policy Manual rewritten to bring it into compliance with QAS 
2020.  Rewrite also included reformatting the document, 
wordsmithing, and correcting typographical errors throughout. 
 
Changed Policy Manual name from “CODIS Unit Policy Manual” 
to “OSBI CODIS Unit Policy Manual for Databasing Analysis.”  
 
Table of Contents:  


• Changed Quality Manual section numbers from 
“CODISQM…” to “DBQM…” and clarified section names.   


• Quality Manual section 6 changed from “Facilities” to 
“Training,”  section 7 changed from “Sample Control” to 
“Facilities & Sample Control,” and previous section 16 
“Safety” removed and replaced with “Professional 
Development,” all per QAS 2020.  Section 1, 10 and 17 
section names updated.  Removed CODISQM_18 & 
incorporated into new CODIS_7. 


• Under Standard Operating Procedures, changed 
CODIS_1 to “Data Entry & Search Procedures.”  
CODIS_3 & CODIS_4 combined to “Direct Amplification 
of DNA Using PowerPlex® Fusion.”  CODIS_5 changed 
to CODIS_4 and renamed “3500xL Genetic Analyzer 
Analysis & Biomek 3000.”  CODIS_6 changed to 
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CODIS_5 and renamed “GMID-X Data Analysis.”  
CODIS_7 changed to CODIS_6 and renamed 
“Interpretation Guidelines for Database Samples.”  
Added CODIS_7 “Management of DNA Data.” 


• Under Quality Control Procedures: Removed QC_1.  
Changed QC_2 to “3500xL Genetic Analyzer,” QC_3 to 
“Biomek 3000 (Robotic System),” QC_6 to “Balance,” 
QC_7 to “ProFlex™ PCR System,” QC_12 to “Cleaning, 
Decontamination & Sterilization.”  Removed QC_9 
(QUALITY CONTROL FOR ROBOTIC SYSTEMS) 
because CODIS no longer uses Biomek FX and 
remainder of policy already covered by Biomek 3000 QC 
policy.  Removed QC_13 (TEMPERATURE 
DOCUMENTATION OF GENERAL EQUIPMENT) 
because all information in this policy already covered in 
other QC policies.  After previously listed changes, 
several Quality Procedures were reorganized/moved to 
bring consistency between CW & DB policy manuals, 
where possible: QC_12 Cleaning, Decontamination & 
Sterilization changed to QC_1; QC_10 NIST Certified 
Equipment changed to QC_3; QC_5 Refrigerators & 
Freezers changed to QC_4; QC_6 Balance changed to 
QC_5; QC_8 Pipettors changed to QC_6; QC_4 
Thermometers changed to QC_7; QC_15 TVS changed 
to QC_8; QC_14 Thermomixers changed to QC_9; 
QC_7 ProFlexes changed to QC_10; QC_2 3500xL 
Genetic Analyzer changed to QC_11; QC_3 Biomek 
3000 changed to QC_12.  Added new QC_2 
Crosslinkers & QC_13 9700s. 


DBQM_1 Scope & Applicability: 


• Added 1.1. 
• 1.3 Added “to ensure the quality and integrity of the data 


generated by the laboratories.” 
• Added 1.4, 1.4.1 & 1.4.2 to clarify QM only applies to 


laboratories performing DNA testing on samples for 
CODIS entry, in addition to other clarifications regarding 
DNA testing & Rapid DNA. 


• Added 1.5. 
• Previous revision CODISQM_1.3 Moved to DBQM_3 as 


3.1.2 to mirror QAS 2020 & removed “(per FBI Quality 
Assurance Standards (QAS) Audit Document 
discussion).” 


DBQM_2 Definitions: 


• Adjusted formatting for section. 
• Added definitions for 20 CODIS core loci, AST, 


instrument baseline threshold, LOD, resubmission & 
serology. 


• Altered and moved “True Allelic Peak (allele)” to “Allele 
or true allelic peak” after AST.  


• Added “CODIS User” from CODIS_1. 
• Added QAS definition to current definition for AT. 
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• Removed “[as clarified by the Federal Bureau of 
Investigation (FBI)]” from “Concurrent” definition. 


• Added “(Original) CODIS core loci” to definitions to 
eliminate defining it multiple times in the operating 
procedures/reduce redundancy. 


• For Process step, removed “use of Microcons.”  
• Added “Year” to definitions. 
• Moved “start date” & “end date” from 9.2 to this section. 


DBQM_3 Quality Assurance Program: 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• 3.1 Clarified language. 
• 3.1.1.4 Changed from “Facilities” to “Training.” 
• 3.1.1.5 Changed from “Evidence Control” to “Facilities & 


Sample Control.” 
• 3.1.1.8 Name updated to mirror QAS 2020. 
• 3.1.1.14 Removed “Safety” and renamed “Professional 


development” 
• 3.1.1.15 Name updated to mirror QAS 2020. 
• 3.1.2 Added to mirror QAS 2020 (was CODISQM_1.3 in 


previous revision). 
• 3.2 Renamed from “Retention of Records” to “Document 


Retention” to mirror QAS 2020. 
• 3.3 Reworded and further divided among 3.3.1.1 - 


3.3.1.4 for clarification. 
• 3.3.3 Renamed to 3.4 to mirror QAS 2020.  Clarified 


review may be conducted concurrently with an internal 
audit but not an external audit. 


• 3.4 Renamed to 3.5 with removal of reference to CSD 
QM, breakout of individual goals/objectives along with 
adding 3.5.5, and movement/summarization of OK Title 
74 Section 150.27a to beginning of section. 


• Added reference to Policy Manual History as an 
attachment: DBQM_Policy_Manual_Hx. 


DBQM_4 Organization & Management: 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• Updated list for Forensic Biology Discipline 
laboratories/units and their corresponding work 
assignments due to reorganization of Discipline in 2019 
& addition of Cold Case Unit. 


• 4.1.4.1 Removed and incorporated it into contingency 
plan memorandum referenced in 4.1.6.  4.1.6.2 added to 
4.1.6 regarding memo. 


• 4.1.5 Reworded to mirror QAS 2020 & restructured into 
4.1.5.1 & 4.1.5.2. 


• 4.1.6 Reworded to mirror QAS 2020 & restructured into 
4.1.6.1 & 4.1.6.2.  


• Contingency plan memorandum revised – updated title, 
updated title of Appendix B form per QAS 2020, 
changed reference to Standard 5.2.4 to 5.2.6 to match 
QAS 2020, clarified language in section XI of TM 
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contingency plan to better correspond to QAS 2020 
guidance & Appendix B, added entire section detailing 
contingency plan for if number of qualified DNA analysts 
falls below 2 & general wordsmithing throughout. 


• 4.1.7 Changed to 4.2 to mirror QAS 2020. 
• Added 4.2.1 & 4.2.2 to reflect QAS 2020 Guidance 


Document. 
• Updated DBQM_OrgChart attachment to reflect new 


units, new employees and promotions within the 
discipline. 


• Updated memorandum title in Attachment(s) section for 
contingency plan. 


• Added reference to NDIS Operational Procedures 
Manual. 


DBQM_5 Personnel: 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• 5.1.1 Added OMES website.  
• Removed 5.1.2 and referenced ISO/IEC 17025 


Supplemental Requirements in references instead, 
which are applicable based on wording of 5.1. 


• Wording of 5.1.3 moved to 5.1 to match QAS 2020. 
• Training requirements in sub-sections under 5.1.3 & 


5.1.4 moved to Standard 6 and the continuing education 
provisions in 5.1.5 (including subsections) moved to 
Standard 16 in accordance with QAS 2020. 


• Wording of 5.1.3.3 moved under 5.1.1 and divided into 
5.1.1.1 & 5.1.1.2 to separate general qualification 
requirements and grade requirements. 


• 5.1.2 Added “relevant” and “technical personnel.”  
Removed reference to serology records. 


• Added subsection 5.1.2.1 clarifying technical personnel 
as per QAS 2020 Guidance Document. 


• Training requirements in 5.1.3 & 5.1.4 (including sub-
sections) moved to DBQM_6. 


• 5.1.5, 5.1.5.1, 5.1.5.2 & 5.1.5.3 moved to DBQM_16. 
• 5.2 Incorporated everything that was in 5.2.2 into this 


section.  Updated 4.1.7 reference to DWQM_4.2. 
• Language of 5.2.1 incorporated into 5.2.5. 
• 5.2.1 Updated to reference minimum education 


requirements per QAS 2020, including addition of all 
sub-sections (5.2.1.1 – 5.2.1.4), which incorporated 
5.2.2.1 & 5.2.2.2.  


• 5.2.2 Updated to reference minimum experience 
requirements per QAS 2020.  Kept language pertaining 
to TM appointed on or after July 1, 2009 and moved all 
other language to other applicable sub-sections to mirror 
QAS 2020.  This section incorporated 5.2.3. 


• 5.2.3 Updated to correspond to QAS 2020. 
• 5.2.4 Updated to correspond to QAS 2020 and moved 


TM duties, responsibilities and authority to 5.2.5 
• 5.2.5 Updated to correspond to QAS 2020, which 


incorporated 5.2.4 and applicable sub-sections to clearly 
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reflect authority & minimum responsibilities as per QAS 
2020.  Removed responsibilities already listed in OSBI 
CSD Quality Manual (5.2.4.8 – 5.2.4.13). 


• Wording of 5.2.5 re: TM availability moved to 5.2.6. 
• Wording in 5.2.6 re: newly appointed TM responsibilities 


moved to 5.2.7.   
• Wording of 5.2.5.2 removed because it is covered under 


4.1.6. 
• 5.2.5.2 Added additional language from QAS 2020 


Guidance Document for clarification. 
• 5.2.6 Updated to correspond to QAS 2020, including one 


TM over separate lab facilities and documenting site 
visits.  


• Moved review of contract employees to 5.2.5.9 to match 
QAS 2020 (was 5.2.7). 


• 5.2.7 Updated to correspond to QAS 2020, including 
sub-sections 5.2.7.1 & 5.2.7.2. 


• 5.3 Incorporated everything that was in 5.3.1 & 5.3.9.18 
– 5.3.9.20 into this section.  Added reference to 
DBQM_4.2.  Clarified that for the OSBI the CODIS 
Admin = State CODIS Admin = Casework CODIS 
Admin. 


• 5.3.1 Updated to correspond to QAS 2020, incorporating 
5.3.10.  Added clarification regarding CODIS 
Administrator appointed prior to July 1, 2020. 


• 5.3.1.1 & 5.3.2.1 Added to address alternate CODIS 
administrator requirements. 


• 5.3.2 Updated to reflect language of QAS 2020, 
incorporating 5.3.11.   


• 5.3.3 Updated to reflect language of QAS 2020, 
incorporating 5.3.7. 


• 5.3.3.1 Added to incorporate requirements as per NDIS 
Operational Procedures for CODIS administrator & 
alternate; this accounts for 5.3.8. 


• 5.3.4 Added language from 5.3.2 re: central point of 
contact.  Added list of responsibilities as per NDIS 
Operational Procedures for CODIS Admin/State CODIS 
Admin.  Added all sub-sections (5.3.4.1 – 5.3.4.5) to 
clearly reflect responsibilities as per QAS 2020, which 
incorporate sub-sections of 5.3.9.  Removed duties listed 
not reflected in QAS 2020. 


• 5.3.5 Reworded to correspond to QAS 2020, 
incorporating 5.3.3 & 5.3.4.  Also added language from 
5.3.2 re: authorization to author/sign necessary 
documents required by FBI/NDIS Custodian. 


• 5.3.6 Added sentence about alternate CODIS 
administrator and assuming role of CODIS administrator 
so lab can continue to upload profiles to NDIS as per 
QAS 2020 Guidance Document. 


• 5.3.6.1 Added to incorporate 5.3.5. 
• Removed 5.4 (CODIS Supervisor) completely since it did 


not correspond to the structure of QAS 2020 (or any 
previous QAS documents).  


• 5.4 Added reference to DBQM_4.2.  Incorporated what 
was in 5.5.1 into this section. 
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• 5.4.1 Updated to reference minimum educational 
requirements per QAS 2020, incorporating 5.5.2 and 
also including clarifying stats coursework requirement on 
or after July 1, 2020 and adding sub-sections 5.4.1.1 – 
5.4.1.3 to correspond to QAS 2020.  5.5.2.1 – 5.5.2.3 
incorporated into new sub-sections.  


• 5.5.2.4 Removed as it is covered under 5.1.1.2. 
• 5.4.2 Updated to reflect language of QAS 2020, which 


incorporated 5.5.3 & 5.5.3.1. 
• 5.5.4 Moved to 6.1.2. 
• 5.5.5 Moved to 6.2. 
• 5.5.6 Moved to 6.3. 
• 5.5.7 Moved to 6.1. 
• 5.5.8 Moved to 6.8.1. 
• 5.5.9 Moved to 13.1. 
• 5.5.10 Removed because addressed in 5.2.5.4 & 5.8. 
• 5.5 Added reference to DBQM_4.2. 
• 5.5.1 & 5.5.2 Added to reflect language of QAS 2020. 
• Fixed number formatting after 5.5.10 on (revision 12 


started numbering back over at 5.1 – 5.3). 
• 5.1.2 [sic] (under Technical Reviewers) Moved to 13.1.5. 
• 5.1.3 Removed because it is addressed in 5.2.5.4 & 5.8. 
• Wording in 5.2.1 & 5.2.2 incorporated into 5.6.1 & 5.6.2, 


respectively. 
• 5.1.3.3 Moved to 5.1.1.1 & 5.1.2.1. 
• 5.2.3 Re: technician competency moved to 6.3. 
• Wording in 5.3.1 incorporated into 5.7. 
• 5.8 Added to reflect language in QAS 2020 (Standard 


5.7). 
• Added ISO/IEC 17025:2017 & AR 3125 to references. 


DBQM_6 Training: 


• Section 6 and sub-sections are all new - added to reflect 
QAS 2020, including incorporating applicable language 
from the QAS 2020 Guidance Document.  Previous 
section 6 (FBUQM_6 Facilities) moved to section 7. 


• Wording of 5.1.3.1 re: previous experience/modified 
training covered under 6.2. 


• 5.1.3.2 Removed. 
• 5.1.4 Moved to 6.3. 
• 5.1.4.1 Moved to 6.1.2 & 6.8. 
• 5.1.4.2 Moved to 6.2 & 6.3. 
• 6.10.1 – 6.10.3 Added to incorporate language from 


5.1.4.1. 
• Clarified that section 6.6 is not preformed & do not apply 


to the CODIS Unit at this time. 


DBQM_7 Facilities & Sample Control: 


• Sections 6 & 7 in previous revision combined to 
correspond to QAS 2020. Section organized and worded 
to correspond to QAS 2020 where necessary. 


• 6.2 & 6.3 moved 7.2. 
• 6.4 Moved to 7.1.2. 







Policy Manual History 


OSBI CODIS Unit Policy Manual, Revision 17 
DBQM_Policy_Manual_Hx 


Page 25 of 44 


• 6.5 Moved to 7.1.3. 
• 6.1 & 6.6 Moved to 9.8.1. 
• CODISQM_7 Moved to 7.3. 
• 7.1, 7.1.1, 7.2 & 7.2.1 Moved to 7.3.1. 
• 7.4 Moved to 7.3.3.2. 
• 7.5 & 7.5.1 Moved to 7.4.1. 
• 7.6 Added to 7.3.1. 
• 7.7 Moved to 7.3.3. 
• Added clarification of work product to 7.3.3. 


DBQM_8 Validation: 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• 8.1 Changed “methodologies” to “methods” in 1st 
sentence to correspond to QAS 2020.  2nd sentence 
reworded & moved to 8.1.1. 


• 8.2 1st sentence moved to 8.1.1.1.  Remainder of 8.2 
and sub-sections A. – D. incorporated into 
8.2/8.2.1/8.2.2 to corresponded to QAS 2020. 


• 8.3 Moved 1st sentence to 8.1.1.2.  Moved 2nd sentence 
to 8.1.1.2.1/8.2. 


• 8.3.1 Moved to 8.1.1.2.2. 
• 8.3.2 & 8.3.3 Moved to 8.3.4. 
• 8.3.4 Moved to 8.3.2. 
• 8.3.5 Moved to 8.3.3. 
• 8.3.6 Moved to 8.6. 
• 8.3.7 Removed/covered by 8.3. 
• 8.4 Removed since it’s covered by DBQM_6 as 


referenced in 8.1.1.2.2 #4. 
• 8.3.8 Moved to 8.3.1. 
• 8.6.1 Removed; covered in DBQM_10.  Footnote added 


directing reader to DBQM_10 for performance checks. 
• 8.6 Software modifications moved to 8.9.3. 
• Added NDIS Operational Procedures to references. 


DBQM_9 Analytical Procedures: 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• 9.1 Removed reference to annual review since covered 
in DBQM_3 & QP_2. 


• 9.1.1 Removed reference to critical equipment since 
covered in DBQM_10. 


• 9.2 moved to DBQM_2. 
• 9.2.1 Corrected reference to QP 8 to QP 8.1. 
• 9.2.1.1 & 9.2.1.2 Added to reflect QAS 2020. 
• 9.3 Moved to 9.1.1. 
• 9.4 Moved to 9.2. 
• 9.4.1 Moved to 9.2.1. 
• 9.4.2 Moved under 9.2.1 & changed to 9.2.1.3 – 9.2.1.6. 
• 9.4.3 Clarified RB may serve concurrently as a NC. 
• 9.5/9.5.1 Moved to (split between) 9.3.1 & 9.3.4. 
• 9.5.1 Sentence re: documented procedure for the 


resolution, verification and reporting/notification of 
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database matches removed completely; it’s covered by 
11.2. 


• 9.5.2 Moved to (split between) 9.4.1.3 & 9.4.3. 
• 9.5.3 Moved to 9.4.5 and removed ref: to VNTR. 
• 9.5.4 Removed – new 2020 QAS does not require 


annual NIST check of procedures for each 
technology/instrument type; 2020 QAS covers this in 
validations now 


• 9.7 Moved to CODIS_6.2.7.3. 
• Added PowerPlex Fusion/PunchSolution/AmpSolution 


QCR form to attachments. 


DBQM_10 Equipment: 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• 10.1.1 Moved to 10.1.3.1. 
• 10.1.2 Moved to 10.1.1. 
• 10.1.3 Moved to 10.3.1 & 10.3.3. 
• 10.2.2 Moved to 10.4.3. 
• 10.2.3 Moved to 10.1.2. 
• 10.2.1 Moved to (split between) 10.4.2 & 10.4.6. 
• 10.3 Moved to (split between) 10.1.3 & 10.4.2. 
• 10.4.1 Moved to 10.2.1 (including sub-sections) & 10.3.2 


(including subsections).  Balance/scale removed and 
Incubators/heat blocks added to both 10.2.1 & 10.3.2. 


• 10.4.1 Bullet under “Robotics Systems” bullet removed; 
it is covered in the Biomek QC procedure.  Bullet under 
“Genetic Analyzer” bullet removed; it is covered in the 
3500xL QC procedure. 


• 10.4.2 Moved to (split between) 10.3.1 & 10.3.3 
(including sub-sections). 


• 10.3 Added reference to calibration as method of 
performance check as per QAS 2020. 


• 10.5.1 Moved to 10.4.1. 
• 10.5.2 Moved to 10.4.4. 
• 10.5.3 Moved to 10.4.5. 
• Removed all references to “Expert System” as it’s not 


reflected in QAS 2020 Standard 10. 
• Added all attachments applicable to QC to the section as 


they were not previously listed. 


DBQM_11 Documentation: 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• 11.2 incorporated into 11.1 as per QAS 2020. 
• 11.2.1 Moved to 11.1.1. 
• 11.2.2 Moved to 11.1.2 with bullets given 11.1.2.1 – 


11.1.2.3. 
• Information re: databasing Standard 11.2 & forensic 


testing Standard 11.3 from QAS 2011 that was on p.2 in 
previous revision incorporated into 11.3, including 
subsections and corresponding footnote. 


• 11.3.1 & 11.3.2 Moved to 11.3. 
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• 11.3.1 Added reference to ‘Federal DNA Act’; 34 U.S.C. 
§12592. 


• 11.3.3 Moved to a footnote applicable to section 11.3. 
• 11.3.4 Moved to a footnote applicable to section 11.3. 
• 11.4 & 11.4.1 Moved to 11.3.1. 
• 11.5 & 11.5.1 Moved to 11.3.2. 
• Note under 11.5.1 moved to 11.3.2.1 to reflect QAS 


2020. 
• Added NDIS Operational Procedures Manual to 


references. 


DBQM_12 Review: 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• 12.1 Last sentence moved to 12.1.1. 
• 12.1.1.1 Bullets moved to 12.2.1 – 12.2.3 to reflect QAS 


2020. 
• 12.1.3.1 Moved to 12.3. 
• 12.1.3.1 2nd bullet Moved to 12.3.1 and added the 


Forensic Hit AR Form as well. 
• 12.1.3.1 3rd bullet Moved to 12.3.3. 
• 12.2 Moved to section 16 (16.2). 
• 12.1.4.1 Moved to 12.4 subsections. 
• 12.1.4.1 Added “and with the assistance of the 


supervisor and/or technical manager, as necessary.” To 
the 1st bullet. 


• 12.1.4.1 Added quality manger to 4th bullet, in addition to 
Crim Admin. 


• Added Offender Hit Verification Administrative Review 
Form, Duplicate Offender Hit Verification Administrative 
Review Form and Forensic Hit Verification 
Administrative Review Form to Attachments. 


• Added NDIS Operational Procedures Manual to 
References. 


DBQM_13 Proficiency Testing: 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• 13.1.4.1.1 Added (covers bullet that was under 13.4.3). 
• 13.1.5, 13.1.5.1-13.1.5.3 New and added to reflect QAS 


2020.  
• 13.2 Moved/split between 13.4 and subsections 


(maintaining documentation) &13.5 and subsections 
(evaluating PTs). 


• 13.2.1 Added. 
• 13.3 Moved to 13.2. 
• 13.4 Moved to 13.1. 
• 13.4.1 Removed due to changes in QAS 2020 – 13.1.3 


allows for only one method to be tested in each 
methodology per year now. 


• 13.4.2 Moved to 13.1.6 and six months changed to eight 
months per QAS 2020. 


• 13.4.3 Moved to 13.1.4/13.1.4.1. 
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• 13.4.4 Moved to 13.3. 
• 13.4.5 Moved to 13.1.1.1. 
• 13.4.6 Moved to 13.4. 
• 13.4.7 & 13.4.7.1 Removed because they are covered 


by QP30. 
• 13.4.8 Moved to 13.5 & subsections.  Added “or 


incorrect” to applicable criteria to match QAS 2020.  
Removed reference to inclusions/exclusions.  Removed 
reference to TM reviewing inconclusive/uninterpretable 
results – not applicable for CODIS as per QAS 2020. 


• 13.4.9 Moved to 13.6.1. 
• 13.4.10 TM notification moved to 13.6.2. 
• 13.4.10 CODIS administrator notification moved to 


13.6.3. 
• 13.4.9 & 13.4.10 Information re: documenting 


notifications covered by 13.6 and applicable 
subsections. 


• 13.5 Moved to 13.2.  Removed reference to ASCLD/LAB 
and replaced with ISO. 


DBQM_14 Corrective Action: 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• 14.2 Moved to 14.2.1 and wording of 14.2 revised to 
match QAS 2020. 


• 14.2.2 Added. 
• Added OSBI Agency Policies & Procedures to 


references. 


DBQM_15 Audits: 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• 15.1 Added “at a minimum.”  Added that internal audits 
will be conducted per OSBI CSD QP 17 (moved from 
15.3).  Added “The audit must entail…” 


• 15.2 Added language from QAS 2020 regarding external 
audit requirements, including at least 1 auditor (who has 
completed FBI’s DNA auditor training) being/have been 
qualified in lab’s current technologies/platforms; review 
of education, experience & training; review of additional 
qualifications; & review of validation studies.  Removed 
reference to external audits conducted after July 1, 
2004. 


• 15.3 Added the audit team shall be conducted by a team 
that includes at least 1 auditor who has completed the 
FBI’s DNA auditor training.  Removed “methods.”  
Moved statement about internal audits/OSBI CSD QP 17 
to 15.1.   


• Added internal & external audits conducted using 
applicable version of QAS at time of audit. 


• 15.4 Added the TM review shall be documented & all 
internal & external audit documentation, including 
corrective actions(s), if applicable, will be provided to the 
CODIS administrator. 
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• Added Attachment(s) & Reference(s) sections with 
associated documents, where applicable. 


DBQM_16 Professional Development: 


• New section that replaces previous “Safety” section, 
which was completely removed from document. 


• Incorporated 5.1.5, 5.1.5.1, 5.1.5.2 & 5.1.5.3 into this 
section among other requirements as per QAS 2020. 


• Incorporated 12.2 into this section. 


DBQM_17 Outsourcing Ownership: 


• Section name changed from “Outsourcing” to 
“Outsourcing Ownership.” 


• Section organized/reorganized and worded/reworded to 
correspond to QAS 2020 where necessary. 


• Added footnote for ownership criteria. 
• Added 17.1.2 re: Rapid DNA. 
• Bolded 1st sentence before 17.1 moved to 17.2.  Bolded 


2nd sentence before 17.1 moved to a footnote. 
• 17.1 Removed statement re: vendor laboratory 


complying with “accreditation requirements of 
ASCLD/LAB Legacy or ASCLD/LAB International 
Program.”  Instead, added reference to OSBI CSD QM 
6.6.2 and ISO/IEC 17025 guidelines.   


• Added language to 17.1 about failure to comply with this 
policy.  


• 17.1 Moved 17.1.1 to this section. Added reference to 
OSBI CSD QM 6.6.2. 


• 17.1.1, 17.1.1.1 & 17.2 Incorporated into 17.1.1.   
• 17.1.1.2 Removed – already covered by 17.1 & 17.1.1, 


including QAS guidance document. 
• 17.1.1.3, 17.1.1.4, 17.1.1.5 & 17.1.1.6 Moved to 


footnotes. 
• 17.2.1 Moved to 17.2.2. 
• 17.3 Moved to 17.3.1 (including sub-sections). 
• 17.3.2 1st note moved to 17.3.1 and the sentence about 


choosing either or both methods to assess quality of 
work product removed, as interpretation of QAS seems 
to suggest both methods will be used. 


• 17.3.2 2nd note moved to 17.2. 
• 17.4.2 Moved to 17.4.1.1. 
• 17.4.3 Moved to 17.4.2. 
• 17.4.4 Moved to 17.4.2.1.  Removed “as long as it was 


conducted within the last 12 months.” 
• 17.5 Incorporated into 17.3 & 17.3.3. 
• 17.5.1 Incorporated into 17.3.3. 
• 17.5.2/17.5.2.1, 17.5.2.2 & 17.5.2.3 Moved to 


17.3.4/17.3.4.1, 17.3.4.2 & 17.3.4.3. 
• 17.5.2.4 Removed. 
• 17.6 Moved to 17.3.3. 
• 17.6.1 Moved to 17.3.3. 
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• 17.8 Removed - references to ASCLD/LAB no longer 
applicable & reference to ISO/IEC 17025 already 
covered under 17.1. 


• 17.9/17.9.1 Moved to 17.2.1. 
• 17.9.2 & 17.9.3 (and all sub-sections) Moved to 


footnotes. 
• 17.10 Moved to footnotes. 
• Added 17.3.3.1 per QAS 2020. 
• Added 17.3.4.3.1 regarding who performs verification of 


eligibility for CODIS as per QAS 2020. 
• Section 17.3.5 new – added per QAS 2020 and address 


Rapid DNA, if applicable. 


Standard Operating Procedures 


• All sections reformatted for numbering scheme more 
consistent with quality manual and other areas of policy 
manual, including changing section headers to match 
requirements of quality manual (QM_9).  Minor 
grammatical changes and wordsmithing throughout each 
section as well. 


• CODIS_1 Removed numerous references to NDIS 
Operational Procedures in policy – it is already included 
in reference section of the policy.  Moved definition of 
“CODIS User” to the definition section of the quality 
manual.  Added “at SDIS” to 2.1 heading.  Moved “Note” 
under 2.1 to a footnote for the policy.  Added “Specimen 
Category” to description headers for all categories in 2.1 
and re-formatted all sections.  Moved “Note” under 
2.1_A. to “Request & Documentation of CODIS Data 
Entry” section.  Added clearly defined section re: DISC 
under Forensic Index section.  Added “partial” to profile 
description of Forensic Partial specimen category.  
Added NDIS MME & MRE threshold value to description 
for INC. Forensic STR & INC. For. Mixture.  Added 
profile requirements for Deduced Missing Person 
specimen category.  Added list of specimen categories 
to header for Relatives of Missing Person Index.  
Restructured re-analysis section of Convicted Offender, 
Arrestee & Multi-Allelic Offender sections.  Added single-
source/mixture descriptions to profile types under 
various categories, as needed.  Moved eligibility   
requirements from index section to category section for 
Contaminant Profile.  General wordsmithing through all 
categories/indices for consistency purposes between 
them all.  2.3_F. Added that results must be provide to 
tech reviewer for MRE calculation(s).  Reorganized 2.5 
content.  Altered title of 2.6.  Removed “Data Entry” from 
2.6_A. since covered by 2.6.  Reorganized 2.6_A. for 
more logical flow, including adding section “Profile 
Eligibility Considerations.”  Made “Release of DNA 
Profile for John Doe Warrant” its own section rather than 
a sub-section under CODIS Data Entry; reorganized 
section accordingly as well.  2.7 Reorganized section. 
2.7_D. Changed Table 6 to 7.  Corrected formatting for 
Tables 1-7.  Added Targeted Forensic & SDIS Target 
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Forensic to Table 3.  Added Inc Offender, Inc Legal & 
Inc Arrestee and SDIS Targeted to Table 7.  Moved 2.8 
“Note” to footnotes since it applies throughout document 
in order to cross-reference.  Reorganized 2.9.  Added 
CODIS Sample Reconciliation Form, CODIS Data Entry 
Form, CODIS Manual Offender Data Entry, CODIS 
Keyboard Search Request Form, and CODIS Request 
for Profile Removal Form to list of Attachments. 


• CODIS_2 Moved note under 2.1_A. to a footnote.  
Reorganized 2.1_A. & 2.2_A. steps for verification for 
better flow, including clarifying reinterpretation.  Added 
new section “Dispositioning Forensic Hits” for Forensic & 
Offender Hits, which incorporated referring to FBI’s 
flowchart for hit dispositioning.  Reorganized 2.2_B. for 
better flow.  Removed redundancy in 2.2_B. re: using 
the CODIS Sample Reconciliation Form to document the 
investigation of any discrepant samples since it is 
already covered under the primary topic of discrepant 
results.  In 2.2._B._1._c., changed “…hit verification to 
be approved…” to “…hit verification to be considered 
consistent with the original analysis.”  Moved sentence 
after 2.2._B._1._c. to “Reporting Offender Hits” section.  
2.2_C._2. & 2.2_C._4. Changed “Fingerprint” to 
“Thumbprint.”  Reorganized 2.2_E. for better flow.  
2.2_E._1._c.  Changed “Special Agent in Charge” to 
“designated OSBI agent.”  Added new section 
“Distributing Offender Hits,” incorporating appropriate 
areas from 2.2_E._1. & 3. and clarified for each category 
that hits would be emailed (unless otherwise stated).  
2.2_F._1._i. Added Duplicate Offender Hit Verification 
AR Form.  2.2_F._1._j.  Changed “Fingerprint” to 
“Thumbprint.”  2.2_A. Moved 1st sentence to new section 
“Dispositioning Offender Hits.”  2.9_A._1. Removed 
“after the technical review is complete” since N/A.  
Added CODIS Sample Reconciliation Form, Offender Hit 
Verification Administrative Review Form, Duplicate 
Offender Hit Verification Administrative Review Form, 
and CODIS Offender Hit and Thumbprint Verification 
Form, Forensic Hit Verification Request Form, Offender 
Hit Verification Request Form, Forensic Hit Verification 
Administrative Review Form to list of Attachments. 


• CODIS_3 Combined policy with CODIS_4 & changed 
name to ” DIRECT AMPLIFICATION OF DNA USING 
POWERPLEX® FUSION.”  Reworded scope of protocol, 
combining language from CODIS_3 & CODIS_4; 
removed sample type descriptions from scope since 
covered under “Sample Preparation,” which was clarified 
accordingly.  Moved/separated “Reagents & Supplies” 
and “Equipment” accordingly.  1.1 Changed table name 
from “…Punches Used” to “…Recommended Punches,”  
moved asterisk comment to end of 1.1 & removed the 
“NOTE” after the table since it is already covered in the 
Notes of the protocol itself.  1.2 Moved definition of 
negative control to DBQM_2 Definitions and added info 
re: PC.  Removed 1st sentence under 2.0 – covered 
already in body of procedure.  Switched order of 2.1_A. 
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& 2.1_B.  Reworded 2.1_A & moved “Failure to pre-treat 
non-FTA samples before adding PCR amplification mix 
may result in incomplete profiles.” to Notes section.  
2.1_B._4. Added “Plate numbers will be in sequential 
numerical order.”  2.1_C. Moved table notes to policy 
wording before both tables and removed “5.0uL” and 
“2.5uL” from component descriptions both tables, and 
removed “Add amplification grade water to the tube 
first…” because not specified by Promega.  2.1_E._3. 
Moved to new “Documentation” section, including 
general lot number documentation that was under 2.0.  
Added “RS for resubmission” to note for recording 
sample information.  New QCR form: 
“QCR_PPF_Kit_PunchSolu’n_AmpSolu’n” made and 
listed as an attachment to policy (incorporating all of 
previous QC_1 & associated forms).  Added the 
following attachments: 
CODIS_Offender_Analysis_Workbook, 
CODIS_Summary_Table, CODIS_3500_Setup & 
CODIS_Lot_Numbers.  Added reference to Promega 
PunchSolution Kit. 


• CODIS_4 Combined policy with CODIS_3.  Procedure 
steps clarified & 2.1_D./I. moved to Notes section.  
Redundant information (already covered in CODIS_3) 
removed.   


• CODIS_5 Changed to CODIS_4 due to previous 
sections renumbering.  Adjusted language of Scope and 
removed general information about 3500xL analysis 
(training manual information).  Re-arranged order of 
sections, moving Reagents & Supplies and Equipment 
after Scope and removed 1st sentence under 1.1 
(already covered in Scope) while moving remainder of 
1.1 to Notes section.  Removed 1.2 since controls are 
covered by DBQM_9 and the 3500xL analysis process 
does not have any controls inherent to the procedure 
itself.  2.1 Moved to 2.6.  Moved 2.3 before 2.2.  Moved 
2.2_A. to Notes section & changed “Number” to 
“Numbers” to match form title.  2.4_A. Removed “9700 
thermal cycler or ProFlexTM PCR System.”  2.3_B. 
Removed “(If setting up a last try plate with increased 
amplicon volume…)” since this is not a validated 
procedure and has not been/is not used.  2.4_C. Moved 
“(bubbles can interfere with the electro-kinetic injection 
process)” to Notes section.  Clarified 2.5 by breaking into 
additional steps.  Reworded & clarified all of 2.6_A. – D.  
Removed unnecessary general information after 2.6_D.  
Removed “The Biomek 3000 workstation should be 
cleaned weekly using a 1:10 bleach solution and 
documented on the Decontamination Log” from 3.0; 
decontamination covered by Biomek QC procedure 
already, and this sentence was discrepant with QC 
procedure to use alcohol and then 1:10 bleach followed 
by alcohol when necessary.  Removed notes regarding 
storage of PPF ladder, WEN ILS, POP-4 & formamide; 
storage covered in related QCR forms.  Added the 
following attachments: 
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CODIS_Offender_Analysis_Workbook, 
CODIS_Summary_Table, CODIS_3500_Setup & 
CODIS_Lot_Numbers. 


• CODIS_6 Changed to CODIS_5 due to previous 
sections renumbering and moved all data management 
references & procedures to new CODIS_7.  Removed 
1.1.  Removed 2.1_A.  Moved AT and PST tables under 
2.1_D._1. to new CODIS_6.  Clarified policy throughout, 
including adjusting steps where appropriate.  2.1_C. 
incorporated under last step of 2.1_B.  Reorganized 
2.1_D. for better flow and removed references to 
previous policy sections from 2.1_D._1.  Moved 
2.1_D._3./4. to 2.1_E.  Updated “Skip to step ‘F’” to 
“5.3.4.” & “step ‘D’” to “5.3.2” in 2.1_E.  Moved 1st note 
under 3.0 to CODIS_4 Notes & removed 2nd note 
completely since it is covered in new CODIS_6.  Added 
new section re: non-specific amplification artifacts.  
Added the following attachments: 
CODIS_Offender_Analysis_Workbook, 
CODIS_Tech_Notes_1, CODIS_Tech_Notes_2 & 
CODIS_Tech_Notes_3. 


• CODIS_7 Changed to CODIS_6 due to previous 
sections renumbering.  Added SWGDAM reference to 
Scope.  Removed “Sample Requirements” section, as 
it’s N/A; also removed all general background (training 
info) from 2.1, to include B., C., D. & E. but repurposed 
the table for the control evaluation section.  Completely 
re-wrote the entire protocol adding new language and 
mirroring it with parts of CW protocol, where possible, for 
consistency.  Removed allele, DB, Minus A, PU, ST, SP, 
peak height ratio, virtual allele, peak stochastic threshold 
& off-ladder allele definitions since covered in DBQM_2.  
5.3 moved to Notes section.  Added: Trailing Primer 
Peak, Raised Baseline, Insertion/Deletion/Null Alleles.  
Added LOD per internal validation.  


• (New) CODIS_7 New section added, incorporating all of 
previous CODISQM_18 along with the data 
management language from previous CODIS_6 
(2.2_A./B. & all sub-sections).  Updated link “\\osbi-
codis\DNA_Profiles” to “\\vm-fsc-files\OSBI-
CODIS\DNA_Profiles”.  Removed definition of CODIS 
User (from 18.3_A.) since covered in DBQM_2 already.  
18.4_D. Added “The individual is found not guilty of the 
felony charges by a court of law” to list of circumstances, 
changed “offender” to “offense” in 18.4_D._1, and 
strengthened language in c.  Added CODIS 
Administrative Removal/Expungement Form and CODIS 
Request for Profile Removal Form to list of Attachments. 


Quality Control Procedures 


• Throughout QC procedures, removed all references to 
OSBI performing “calibration” since OSBI is not a 
calibration laboratory and changed sub-section header 
names to correspond to requirements of the quality 
manual (QM_9). 



file://osbi-codis/DNA_Profiles

file://osbi-codis/DNA_Profiles

file://vm-fsc-files/OSBI-CODIS/DNA_Profiles

file://vm-fsc-files/OSBI-CODIS/DNA_Profiles
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• QC_1 Removed.  All information in policy incorporated 
into new QCR form attachment instead 
(QCR_PPF_Kit_PunchSolu’n_AmpSolu’n), which is now 
referenced in the new CODIS_3 policy.  Two associated 
QC_1 worksheets: PPF Amp Kit Information and Quality 
Testing Evaluation Form for PPF were also removed and 
incorporated/combined into the QCR form attached to 
the new QC_3 policy. 


• QC_2 Changed to QC_11.  Changed name to “3500xL 
Genetic Analyzer.”  Moved 3rd sentence of 1.0 under 
Maintenance section.  Moved 4th sentence of 1.0 under 
new “Required Documentation” section.  Added “& 
Supplies” to 1.1 along with listing additional 
reagents/supplies applicable to this procedure.  Added 
new “Equipment” section with applicable equipment for 
the procedure.  Reorganized 2.0 into various sub-
sections accordingly and moved procedure for 
defragmenting hard drive to “As Needed” maintenance 
section.  2.6 Removed use of QC of PPFusion kit to 
serve as annual performance check and implemented 
the PM to serve as the annual performance check, which 
is not consistent with the casework unit policy.  2.7 
Cleaned up entire section, which was unclear and 
contradictory to previous policy, bringing it in-line with 
the casework policy manual – removed requirement to 
run 5 NIST samples if optics are adjusted; removed 
requirement to consult with TM to determine scope of 
performance check if repair made that did not involve 
adjustment of optics; removed QC of PPFusion kit as 
used for annual performance check; and moved 
documentation requirements to new “Required 
Documentation” section.  Added “Required 
Documentation” section, including archiving Field 
Service Report and clarifying requirements of policy. 


• QC_3 Changed to QC_12.  Changed name to “BIOMEK 
3000 (ROBOTIC SYSTEMS).”  Incorporated applicable 
areas of QC_9 into this policy since QC_9 was removed.  
Added “Equipment” section.  Reorganized policy 
throughout.  1.0 3rd sentence, changed “laboratory 
location” to “QC folder” and moved to new “Required 
Documentation” section.  Moved 2.0 1st 2 sentences to 
new “Notes” section.  Moved 2.0_A._1. to “Cleaning the 
Biomek 3000.”  Added that if annual PC is not completed 
before end of anniversary month, Biomek 3000 will be 
removed from service. 


• QC_4 Changed to QC_7.  Changed name to 
“THERMOMETERS.”  Added “Equipment” section.  
Removed 4.3.3.1 & 4.3.3.2 since covered in the quality 
manual (QM_10).  Reorganized policy for consistency 
with casework policy.  Added new “Required 
Documentation” section. 


• QC_5 Changed to QC_4.  Changed name to 
“REFRIGERATORS & FREEZERS” and combined with 
QC_13, which included adding steps to take for 
unsatisfactory initial reading.  Added “Equipment” & 
“Notes” sections. 
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• QC_6 Changed to QC_5.  Changed name to 
“BALANCE.”  Added “Equipment,” “Routine 
Maintenance,” “Required Documentation,” and 
“Interpretation of Results…” sections, mirroring the 
casework policy. 


• QC_7 Changed to QC_10 (for ProFlex) and QC_13 (for 
9700).  Changed name to “PROFLEX™ PCR SYSTEM” 
and removed all 9700 thermal cycler info/references 
(moved to own protocol, QC_13).  Added “Equipment” 
section.  Reorganized protocol, including moving SVT to 
Monthly required Maintenance.  Added “Required 
Documentation” & “Interpretation of Results…” sections, 
incorporating current policy language, where necessary.  
In new QC_13 (9700), added Equipment Maintenance 
Log and 9700 Performance Check Log to list of 
Attachments. 


• QC_8 Changed to QC_6.  Changed name to 
“PIPETTORS.”  Added “Reagents & Supplies,” 
“Equipment”, “Individual Steps..”  Removed “In addition, 
repeat pipettors will be checked at the aliquot volume 
desired” & “and aliquot volume” from 1.1 (not necessary 
since minimum and maximum volumes already checked, 
which encompass any aliquot volume).  Added 
“Required Documentation” section. 


• QC_9 Removed since Biomek FX no longer used by 
CODIS and policy combined with QC_3 (Biomek 3000), 
where applicable. 


• QC_10 Changed to QC_3.  Changed name to “NIST 
CERTIFIED EQUIPMENT.”  Added “Equipment” section.  
Removed ref: to QC_11 General Equipment Form since 
protocol already states that calibration and maintenance 
records will be maintained. 


• QC_11 Removed entire policy from the policy manual 
since all information is already covered in the quality 
manual (section 10) and in QP 24.  (Note, although 
policy removed, associated controlled document form 
“OSBI CODIS Unit General Maintenance Record Form” 
kept.) 


• QC_12 Changed to QC_1.  Changed name to 
“CLEANING, DECONTAMINATION & STERILIZATION.”  
Reorganized protocol for consistency with casework 
protocol.  Added “Reagents & Supplies” & “Equipment” 
sections. 


• QC_13 Removed entire policy from policy manual since 
all information is already covered by QC_5 & QC_12.  
(Note, although policy removed, associated controlled 
document form “OSBI CODIS Unit Temperature Log” 
kept.) 


• QC_14 Changed to QC_9.  Changed name to 
“THERMOMIXERS.”  Added “Reagents & Supplies,” 
“Equipment,” “Individual Steps…” & “Interpretation of 
Results…”  Removed option for multiple time intervals in 
Timer Calibration since performance criteria only allows 
for a 5 minute interval. 
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• QC_15 Changed to QC_13.  Changed to QC_8.  
Changed name to “TEMPERATURE VERIFICATION 
SYSTEM (TVS).”  Reorganized policy.  Added 
“Equipment,” “Individual Steps…” & “Interpretation of 
Results…” sections.  Removed “All 
calibrations/maintenance performed should be 
documented on the QC_11_General Equipment 
Maintenance Form…” from policy language and 
attachments, as this is not the practice and archive of 
external vendor certification is what shall serve as 
successful completion of the performance check. 


• New QC_2 policy added for Crosslinkers. 
• New QC_13 policy added for GeneAmp® PCR System 


9700 since it was removed from QC_7 and split out on 
its own.  Reorganized policy for better clarity and added 
new “Required Documentation” section. 


History Section: 


• Removed from end of policy and to a separate document 
by incorporating it as a controlled document attached to 
the policy manual: “DBQM_Policy_Manual_Hx” (as 
referenced in CWQM_3. 


• Corrected grammar and typos throughout 


Controlled Document Attachments (“ATCH”): 


• Updated Organizational Chart to include all new hires 
and designation of LKP as Alternate CODIS Admin. 


• Abbreviation List: Changed controlled document name 
from “QM_Abbrev” to “DBQM_Abbreviation_List.”  
Combined FBU and CODIS abbreviation lists into one 
document for the discipline.  Added “CW - Casework, DB 
- Database / Databasing, EF - Epithelial Fraction, GMID-
X / Genemapper ID-X, FP / First Pass, PPFusion // PPF 
/ PowerPlex Fusion, RI / Reinject / RS / Resubmission 
(for DB), SER, Sero / Serology.”  Added “Sperm 
Fraction” as alternate meaning for “S” and “SF.”  Added 
“Single Source” as alternate meaning for “SS.”  Switched 
“BDM / Brian Morice” from CODIS Unit to CW Units 
analysts.  Added new FBU and CODIS 
analysts/technicians to reflect current and new 
personnel.  Added “Solorzano” to ARF (ARS). 


• In CODIS_Offender_Analysis_Workbook gave sheets 
following names: CODIS_Summary_Table, 
CODIS_3500_Setup, CODIS_Lot_Numbers, 
CODIS_Tech_Notes_1, CODIS_Tech_Notes_2 & 
CODIS_Tech_Notes_3; corrected 75 RFU to 85 RFU on 
TR form. 


• Updated formatting for Offender Hit Verification 
Administrative Review Form and gave it controlled 
document name: “CODIS_Offender_Hit_AR” (as 
referenced in DBQM_12 & CODIS_2). 


• Updated formatting for Duplicate Offender Hit 
Verification Administrative Review Form and gave it 
controlled document name: 
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“CODIS_Dup_Offender_Hit_AR” (as referenced in 
DBQM_12 & CODIS_2). 


• Updated formatting for Forensic Hit Verification 
Administrative Review Form and gave it controlled 
document name: “CODIS_Forensic_Hit_AR” (as 
referenced in DBQM_12 & CODIS_2). 


• Updated formatting for CODIS Data Entry Form and 
gave it controlled document name: “CODIS_Data_Entry” 
(as referenced in CODIS_1). 


• Updated formatting for CODIS Manual Offender Data 
Entry Form and gave it controlled document name: 
”CODIS_Manual_Offender_Data_Entry” (as referenced 
in CODIS_1). 


• Updated formatting for CODIS Keyboard Search 
Request Form and gave it controlled document name: 
“CODIS_Keyboard_Search” (as referenced in 
CODIS_1). 


• Updated formatting for CODIS Request for Profile 
Removal Form and gave it controlled document name: 
“CODIS_Profile_Removal_Request” (as referenced in 
CODIS_1 & CODIS_7). 


• Updated formatting for CODIS Sample Reconciliation 
Form and gave it controlled document name: 
“CODIS_Sample_Reconcilation” (as referenced in 
CODIS_1 & CODIS_2). 


• Updated formatting for Forensic Hit Verification Request 
Form and gave it controlled document name: 
“CODIS_Forensic_Hit_Verification_Request” (as 
referenced in CODIS_2). 


• Updated formatting for Offender Hit Verification Request 
Form and gave it controlled document name: 
“CODIS_Offender_Hit_Verification_Request” (as 
referenced in CODIS_2). 


• Updated formatting for CODIS Offender Hit and 
Thumbprint Verification Form and gave it controlled 
document name: “CODIS_Offender_Hit_&_Print_Verify” 
(as referenced in CODIS_2). 


• Updated formatting for DNA Profile Administrative 
Removal/Expungement Form and gave it controlled 
document name: “CODIS_Admin_Removal_Expunge” 
(as referenced in CODIS_7). 


• QC_2_3500xL_Maintenance_Log Changed to 
“QC_3500xL_Maint_&_PC_Log” and formatting 
updated. 


• QC_4_Therm Changed to “QC_Thermometer_PC_Log” 
and formatting updated. 


• QC_7_ProFlex_Performance_Check_Form Changed to 
“QC_ProFlex_PC_Log” and formatting updated.  
QC_7_9700_0.2 Changed to “QC_9700_PC_Log” and 
formatting updated; also moved to new QC_13 as an 
attachment. 


• QC_8_PipetCal Changed to “QC_Pipet_PC_Log” and 
formatting updated. 
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• QC_9_PipetCalReprod Changed to 
“QC_Pipet_PC_Reproducibility_Log” and formatting 
updated.  Added two more tables to form. 


• QC_11 General Equipment Maintenance Form Changed 
to “QC_Equip_Maint_Log” and formatting updated. 


• QC_12_Decontamination Log Changed to 
“QC_Decontamination_Log” and formatting updated. 


• QC_13_Temp Changed to “QC_Temp_Log” and 
formatting updated.  Moved general info to footnote. 


• QC_14_Thermomixer Changed to 
“QC_Thermomixer_PC_Log” and formatting updated.  
Added Additional Notes section. 


• Added new QCR for PPF amp kit/PunchSolution/ 
AmpSolution and incorporating QC_1 
(QCR_PPF_Kit_PunchSolu’n_AmpSolu’n). 


References (“REF”): 


• Added the following 2020 QAS documents, where 
necessary: 


o 2020 FBI QAS Databasing Audit Document 
o 2020 FBI QAS Databasing Comparison Table 


2020 v. 2011 
o 2020 FBI QAS Databasing Document 
o 2020 FBI QAS Forensic Audit Document 
o 2020 FBI QAS Forensic Comparison Table 2020 


v. 2011 
o 2020 FBI QAS Forensic Document 
o 2020 FBI QAS Guidance Document 
o SWGDAM Guidance Document for the FBI 


Quality Assurance Standards for Forensic DNA 
Testing and Databasing Laboratories 


• Corrected the 2011 FBI QAS Forensic Standards 
document (it was titled appropriately but the actual 
document was for databasing). 


• Updated all remaining instrument/equipment/software 
attachments with newer versions/revisions.  Added 
reference for Promega PunchSolution Kit. 


• Added references for several general SWGDAM 
documents/guidelines. 


• Removed references to ASCLD. 


Incorporated deviations: 


• CODIS_2 Deviation incorporated into Reanalysis of 
Offender Samples section to clarify when TM approval is 
not necessary for partial profiles and when reanalysis is 
performed/how, i.e. FP plate but not necessary if a 
sample was replicate punched previously. 


• CODIS_3 Deviation incorporated into Sample 
Preparation section to clarify when sample replicates 
may be analyzed on the same plate or a different plate 
without TM approval necessary. 


• Clarification that OSBI Forensic Biology Discipline 
defines date of hire as the date used by the lab in 
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determining the applicable version of QAS for education, 
experience & training requirements. 


 
Revision 14 / November 1, 2020 DBQM_2: “BEAST” added. 
 


DBQM_10: Removed “QC_9700_PC_Log” from Attachments 
 
DBQM_11: Removed references to hard copy documentation.  
PDF will now be considered the completed examination 
documentation (final work product) for CODIS.  Final archived 
version will be a technically reviewed PDF, which includes all 
relevant review comments.  Added that TR sheet in workbook 
will be converted to PDF and attached to completed plate 
workbook upon final approval of the plate. 
 
DBQM_14: Updated references to QP 14.1 – 14.3 names.   


 
 DBQM_16.1.2: Added that laboratory support personnel (admin 


tech) are exempt from literature reviews. 
 
 CODIS_1: 1.2.3.5 & 1.2.3.6 Removed references to “CODIS 8.0 


Popstats” and made more general by referring to just “CODIS 
Popstats.” 


 
CODIS_3: Removed all references to GeneAmp PCR System 
9700s throughout policy, including section 3.6.2 specifically, due 
to ProFlex thermal cyclers implemented exclusively for all 
offender sample analysis.  Removed footnote tied to 3.6.3.  
3.6.4.1.3 Changed “checking” to “marking”.  Remove 3.7.5 from 
Notes.  Removed 9700 User Guide from References. 


 
QC_6: Updated QC_Pipet_PC_Log to incorporate balanced 
used and repeat and multi-channel pipettors on the worksheet. 


QC_13: Removed entire policy (GeneAmp PCR System 9700s) 
due to implementation of ProFlex thermal cyclers for all offender 
sample analysis. 
 
Removed 2nd page of CODIS Data Entry Form – no longer 
needed with CODIS 9.0 upgrade capabilities. 
 
References (Attached to Policy Manual): Removed all 2011 QAS 
references/comparison tables.  Updated Analysts Qualified to TR 
& TM Contingency Plan/Lack of Analysts.  Updated SWGDAM 
Training Guidelines, NDIS Operational Procedures Manual & 
NDIS Security Requirements documents. 


 Organizational Chart: Updated to remove RLP, MRB & JBJ, 
moved BEW to FBU supervisor, added 2 vacancies under FBU, 
added admin tech under SFBU, moved SDC from CODIS to 
NERL & CODIS admin tech from grant to agency. 


 
 Abbreviation List: Added BEAST, TVS/TVK, QS5, LN // L/N, VF, 


XP & YS; moved RLP, MRB & JBJ from list of current to previous 
CW analysts/technicians; added SDC to CW column; added 
BDM & SDC to list of previous CODIS analysts/technicians. 







Policy Manual History 


OSBI CODIS Unit Policy Manual, Revision 17 
DBQM_Policy_Manual_Hx 


Page 40 of 44 


 
 Updated Contingency Plan for TM Vacancy: Removed MRB from 


section III (Analysts Qualified for Acting TM). 
 
 Analysts Qualified for Technical Review: Updated to remove 


RLP & MRB, added SMC GF/YFP authorizations. 
 
Revision 15 / December 5, 2021 Annual review. 
 


DBQM_Org_Chart: Removed individuals no longer with OSBI 
from org chart, transferred techs under CCU supervisor, added 
new hires, and updated titles, as applicable.   


DBQM_Abbreviation_List: Archived individuals, as applicable, in 
the Abbreviation List under “Previous Analysts/Technicians” and 
added new hires’ initials. 


CODIS_1.2.1.6.1.3 & 1.2.1.7.1.3: Clarified that MRE is 
calculated without a mismatch and changed “1 in 10 million” to 
“value of 1 x 107” in 1.2.1.6.1.3 for consistency with other 
sections. 
 
CODIS_1.2.3.6.1: Clarified definition of MRE. 
 
CODIS_5: Corrected name scheme for ILS. 
 
CODIS_7: Added clarification to 7.2.5.2.4.4.4 regarding 
reduction of charges to a misdemeanor and added 7.2.5.2.4.4.5 
for sample expungement if only listed charges in criminal history 
are misdemeanors or there are no listed charges. 
 
References: Updated “Analysts Qualified for Tech Review” 
document by adding newly released individuals and removing 
KST (due to retirement) & RCW (due to resignation).  NDIS 
Operational Procedures updated to version 10.  Updated 
SWGDAM Interpretation Guidelines for Autosomal STRs with 
2021 revision. 
 
Corrected typo throughout document: “Reconcilation” corrected 
to “Reconciliation”.  
 


Revision 16 / July 10, 2022 Annual review and new chemistry and software incorporation.   
 
 Lead Analyst was incorporated into the following sections: 


QM:  3.3.1.2, 5.4 (title description and duties), 9.2.1.3, 
10.1.3, 16.1.2,  
CODIS_5:  5.3.3.1.2 
CODIS_6: 6.2.1.3.1, 6.2.2, 6.2.2.3.2, 6.2.3.1.3, 
6.2.3.2.3.3.1, 6.2.3.2.5.2, 6.2.3.4.2, 6.2.5.1.1.3 
QC_6: 6.4.4.2.1 
QC_10:  10.3.1.3.2, 10.3.3.1, 10.4.1 
QC_11:  11.4.2.3.2, 11.4.3.3 


   
 Updated section 5.1.1 of the quality manual with updated link to 


the job descriptions. 
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 Updated section 9.2.1.1 of the quality manual to specify that only 
critical reagents are function checked. 


  
 Updated QC section 9.3 (Critical Reagents): removed PowerPlex 


Fusion, Punch Solution and Amp Solution.  Added GlobalFiler 
Express, and Prep N Go buffer.  Also updated the attachments 
section to include a new QCR Form for GFE and PrepNGo. 


 Added clarification that a QC of critical reagents performed 
according to the FBU policy manual will be accepted by the 
CODIS unit. 


 
 Updated section 1.2.1.6.3 in CODIS_1 to clarify developing 


profiles for Forensic Targeted Inclusion. 
 
 Updated section 1.2.1.16.3 in CODIS_1 to clarify that suspects 


must appear as so in the BEAST, an RFLE or a Report in order 
to be entered into the Legal Index. 


 
 Deleted requirement in 1.2.6.3 in CODIS_1 that the CODIS Unit 


will maintain a hard copy of the CODIS Import Reports for a 
minimum of 1 year. 


 
 Added Section 1.2.8.5.2 in CODIS_1 for Emergency Upload and 


Search Request (EUSR) & renumbered former tables 1-7 as 2-8 
to account for table added in EUSR section 


 
 Added Legal to types of matches verified as per CODIS_2 in 


1.2.9.4 in CODIS_1 
 
 Deleted statement in 1.2.11.2 in CODIS_1 that the annual 


training module was located on the CJIS-SEN. 
 
 Added section to CODIS_2 regarding the verification, reporting, 


documentation and dispositioning of Legal Hits. 
 
 Clarified language in 2.3.1 in CODIS_2  
   
 CODIS_3 was updated in its entirety to reflect the procedure 


detailed in the validation summary for GlobalFiler Express.  All 
references to half reactions were removed.   


  
 CODIS_4 removed option to setup using the Biomek 3000 due to 


discontinuation of the robot.  Replaced references to WEN size 
standard with GeneScan 600 LIZ.  Replaced allowable injection 
times from 15, 18 and 24 to 16, 24 and 32 seconds.  Updated 
expiration of Formamide to align with the FBU guideline. 


 
 CODIS_5 updated GMID-X to version 1.6.  Updated Analysis 


method to GFE_OSBI_Databasing.  Updated cycle numbers to 
27 cycles, and injection time to 16, 24 and 32 seconds.  Updated 
analysis settings for GMID-X to those referenced in the 
GlobalFiler Express/GMID-X validation summary.  Update panel 
to GlobalFiler_Express_v.1.4.1X, update size standard.  Clarified 
that reported projects can contain any acceptable injections of 
controls. 
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 CODIS_6 updated minus A extension time from 20 minutes to 8 
minutes.  Removed PowerPlex Fusion known artifacts, and 
added GlobalFiler Express kit specific artifacts.  Updated Limit of 
Detection to 60 rfu based on validation. Updated Analytical 
threshold to 120 rfu based on validation.  Updated Peak 
Stochastic Threshold to 200 rfu based on validation.  Updated 
injection time references to 16, 24 and 32 seconds where 
applicable.  Replaced references to punch solution to PrepNGo 
buffer.  Updated procedure for reconciling peaks in negative 
controls- if peaks are below LOD, there is no need for TM 
consultation.  Included new section in 6.2.2.5 for handling 
suspected carryover. 


  
 CODIS_7 changed 7.2.4.1.2.3 to say that CODIS network 


passwords will expire every 90 days. 
 
 QC_11 added GlobalFiler Express Matrix Standards (DS36) and 


Genescan LIZ Internal Lane Standard 600 to the list of reagents.  
Added guidance regarding running a spectral calibration for 
OSR.  Updated version of collection software.  


  
 Signature Block:  Updated Technical Manager from Grace Helms 


to Joseph Orcutt. 
 
  
Revision 17 / August 1, 2023  Annual review. 
 
     Incorporated deviations as follows: 
 


• DBQM_3.5.6: Added the following as an additional 
goal/objective: “In accordance with the requirements for 
federal grant funding, the OSBI Forensic Biology 
Discipline will prioritize the analysis of, to the extent 
practicable and consistent with public safety concerns, 
samples from homicides and sexual assaults.” 


• DBQM_5.4: Removed policy language for position 
description of Lead Analyst stating that Lead Analysts 
are “assigned to the Forensic Biology Discipline 
Technical Manager” 


• CODIS 1.2.3.6.7: Added requirement to attach match 
estimation reports to the beast for cases where profiles 
which are to be entered into CODIS have MME 
calculations. 


• CODIS 1.2.6.1.2: Updated procedure for casework data 
entry form submittal 


• CODIS 6.2.7.1.1.5 and 6.2.7.2.5: Language incorporated 
indicating that if peaks above LOD but not falling in bins 
are observed in the negative control they may be 
documented, and deleted without the approval of the 
TM.   


• CODIS 6.2.3.2.2.1.2 and 6.2.3.2.3.2: Edited to remove 
statements indicating that OMR alleles or calls attributed 
to incorrect loci cannot be edited.  These can now be 
edited following calculation and verification in STR base.  
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They must be approved by the technical reviewer but do 
not need approval from the Lead analyst or the TM. 


  
Other changes made include: 


 DBQM_17.2: Converted footnote number 20 to procedural 
number 17.2.3 for formatting purposes 


 
 CODIS 1: Adjusted lists of non-core loci contained within the 


policy to say “including but not limited to”  
 
 CODIS 1.2.1.6.3 and 1.2.1.7.3: Changed language for 


clarification regarding the requirement of loci that have less than 
three alleles must have “p” marked for search at moderate 
stringency and clarified that obligates are not allowed in targeted 
specimen categories. 


 
 CODIS 1.2.1.8, 1.2.1.9, 1.2.1.10: Added language indicating that 


the rapidly mutating Y Loci should not be entered in the Missing 
Persons, Relatives of Missing Persons, or Unidentified remains 
indices.  


 
 CODIS 1.2.1.8 and 1.2.1.10: Added the requirement for 


metadata to be included for missing persons and unidentified 
remains profiles to be entered into the database. 


 
 CODIS 1.2.6.1.1.2.3: Clarified language to ensure that deduced 


profiles should only be produced from intimate samples that are 
not suspected of having more than 2 contributors. 


 
 CODIS 1.2.6.1.1.2.3.3: Added note that obligate alleles cannot 


be designated in targeted specimen categories 
 
 CODIS 1 1.6.1.2.2: Removed parenthetical statement in order to 


clarify proper order of procedure for verifying and routing data 
entry forms 


 
 CODIS 1 1.2.6.1.2.3 and 1.2.6.1.2.5: Language inserted 


describing the new routing process for CODIS data entry for 
casework analysts. 


  
 CODIS 2: Added language to 2.2.1.2.1.3, 2.2.3.1.3 and 2.2.2.5.3 


Indicating the requirement to note the stringency of the matches. 
 
 CODIS 2: Reporting forensic hits- removed requirement to send 


letters to NDIS laboratories- other forms of information exchange 
may take the place of the letter. 


   
 CODIS 2.2.1.2: Removed requirement to communicate hit 


information directly to the investigating officer for forensic hits 
 
 CODIS 3: Updated guidance to fill in sample type to include 


“including but not limited to” and added EL (expanded Loci) as 
an example of sample type. 
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 CODIS 3.6.2.3 changed final extension time from 8 minutes to 
18 minutes in order to incorporate recommended changes from 
the supplemental validation to reduce minus A. 


  
 CODIS 5.3.5.3 and 5.3.5.4 and 6.2.5.3.5: Added language 


indicating a sample can be failed after two subsequent 
amplifications yielding no discernable allelic peaks.  


 
 CODIS 6.2.2.2.1: Added FGA artifacts to table 
  
 CODIS 6.2.4.3.5: Added Y indel to list of loci that PST does not 


apply to. 
 
 CODIS 6.2.2.5.1.6: Added note indicating that there is not a 


requirement to note MPH Flags in technical notes unless there is 
an additional concern. 


 
 CODIS 7.2.5.3.1.4: Changed the requirement to fill out the 


expungement form to either filling out the form or entering the 
expungement in the Expungement database. 


 
 Amended Laboratory Director to reflect the change in 


Management from Andrea Fielding to Janice Joslin. 
 


Minor grammatical and formatting fixes throughout 


 Updated Attachments/References: 


• Updated Analysts Qualified for Tech Review to FBUs 
status as of 7/01/23. 


• Updated Contingency Plan for TM Vacancy & Lack of 
Qualified Analysts to FBUs status as of 7/01/23 


• Updated Biology Discipline Org Chart as of 7/01/23 
• Updated Abbreviations List 
• Replaced ThermoFisher GF/GFE Artifacts Technical 


Note with updated version (RevE) 
• Added GMID-X v1.5 Reference Guide  
• Removed Biomek 3000 User Guide 
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GlobalFiler™ Express PCR Amplification Kit


Lot # Expiration Date 


OSBI CODIS Unit Policy Manual, Revision 17 
QCR_GFE Page 1 of 2 


Date Received 


Number Received 


Received By 


Shipping or packaging problems observed: 


Attach 
Product insert; record lot number, date received, and initials on it.  Also record lot numbers below: 


Reagent Lot # Expiration 


Master Mix 


Primer Mix/Set 


Master Mix Additive (GFE only) 


Control DNA 007 


Allelic Ladder 


Storage 
Kit components should be stored according to the directions on the original containers.  


Preparation 
For GlobalFiler Express kits only: Add the following volumes of Master Mix Additive to the Master Mix 
tube(s): 


Kit Master Mix Additive Volume 


GFE 200 reactions 80uL 


GFE 1000 reactions 390uL 


Gently invert the Master Mix tube 10 times, then centrifuge briefly. Mark the cap of the Master Mix tube 
with a (+) to indicate that the Additive has been added. Discard the Additive tube. 
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GlobalFiler™ Express PCR Amplification Kit


Lot # Expiration Date 


OSBI CODIS Unit Policy Manual, Revision 17 
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Function Verification 
Amplify and profile two different NIST or NIST traceable DNA samples from known human sources and 
appropriate controls using the appropriate procedure.  The amplification blank must not show any 
contamination with human DNA.  The amplification positive control sample and known samples must 
yield the correct allele calls. 


Unsatisfactory Reagent Performance 
If any of the aspects of the specified performance criteria are not met or other indicators of poor 
reagent performance are observed, the testing shall be repeated using all of the same components.  If 
the second run meets all criteria, the lot shall be accepted for casework.  If any of the criteria are not 
met in the second run, a second kit from the new lot shall be opened and quality checked.  If the new 
kit does not meet specified performance criteria, the Technical Manager and Supervisor should be 
notified in order to make arrangements for product replacement. 


This lot     ☐ DOES    ☐  DOES NOT    function as expected.


Analyst Date 


Technical Review:     ☐ PASS    ☐  FAIL


Technical 
Reviewer Date 





		Date Received: 

		Number Received: 

		Received By: 

		Shipping or packaging problems observed: 

		Lot Master Mix: 

		ExpirationMaster Mix: 

		Lot Primer MixSet: 

		ExpirationPrimer MixSet: 

		Lot Master Mix Additive GFE only: 

		ExpirationMaster Mix Additive GFE only: 

		Lot Control DNA 007: 

		ExpirationControl DNA 007: 

		Lot Allelic Ladder: 

		ExpirationAllelic Ladder: 

		Date: 

		Date_2: 

		Lot #: 

		Expiration: 

		Signature1_es_:signatureblock: 

		Signature2_es_:signatureblock: 

		Check Box3: Off

		Check Box4: Off

		Check Box5: Off

		Check Box6: Off
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Prep-n-Go™ Buffer


Lot # Expiration Date 
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Date Received 


Number Received 


Received By 


Shipping or packaging problems observed: 


Attach 
Product insert; record lot number, date received, and initials on it.  Also record lot numbers below: 


Storage 
Buffer should be stored according to the directions on the original containers. 


Function Verification 
Amplify and profile two different NIST or NIST traceable DNA samples from known human sources and 
appropriate controls using the appropriate procedure.  The amplification blank must not show any 
contamination with human DNA.  The amplification positive control sample and known samples must 
yield the correct allele calls. 


Unsatisfactory Reagent Performance 
If any of the aspects of the specified performance criteria are not met or other indicators of poor 
reagent performance are observed, the testing shall be repeated using all of the same components.  If 
the second run meets all criteria, the lot shall be accepted for casework.  If any of the criteria are not 
met in the second run, a second kit from the new lot shall be opened and quality checked.  If the new 
kit does not meet specified performance criteria, the Technical Manager and Supervisor should be 
notified in order to make arrangements for product replacement. 
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Prep-n-Go™ Buffer


Lot # Expiration Date 


OSBI CODIS Unit, Revision 17 
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This lot     ☐ DOES    ☐  DOES NOT    function as expected. 


Analyst Date 


Technical Review:     ☐ PASS    ☐  FAIL 


Technical 
Reviewer Date 





		Date Received: 

		Number Received: 

		Received By: 

		Shipping or packaging problems observed: 

		DOES: Off

		DOES NOT: Off

		Date: 

		PASS: Off

		FAIL: Off

		Date_2: 

		Lot Number: 

		Expiration Date: 








3500xL Genetic Analyzer Maintenance & Performance Check Log 


OSBI CODIS Unit Policy Manual, Revision 17 
QC_3500xL_Maint_&_PC_Log (AΩ) 


Instrument Serial # / Asset # Associated Software / Version Data Collection Software 4 ver. 4.0.1 


Laboratory Month 


3500xL  
Genetic Analyzer 


MAINTENANCE SCHEDULE 


Weekly Bi-Weekly Monthly As Needed 


Date Analyst Number 
of Runs 


Perform 
Water 
Wash 


Replace 
Anode 
Buffer 
(Lot #) 


Replace 
Cathode 
Buffer 
(Lot #) 


Replace 
Septa on 


Reservoirs 


Replace 
POP-4™ 
(Lot #) 


Perform 
Water 
Trap 
Wash 


Run HID 
Install 


Standard 
or PC 


Archive 
Library 


Instrument 
and/or 


Computer 
Restart 


Install New 
Capillary 


Array  
(Serial #) 


* 


Run 
Spectral


* 


Run 
Spatial 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


☐ ☐ ☐ ☐ ☐ ☐ ☐ 


Additional Notes: 


* Performance check required after indicated maintenance.


26366-021 / 16484


FSC CODIS





		DateRow1: 

		AnalystRow1: 

		Number of RunsRow1: 

		Replace Anode Buffer Lot Row1: 

		Replace Cathode Buffer Lot Row1: 

		Replace POP4™ Lot Row1: 

		Instrument andor Computer RestartRow1: 

		Install New Capillary Array Lot  Row1: 

		DateRow2: 

		AnalystRow2: 

		Number of RunsRow2: 

		Replace Anode Buffer Lot Row2: 

		Replace Cathode Buffer Lot Row2: 

		Replace POP4™ Lot Row2: 

		Instrument andor Computer RestartRow2: 

		Install New Capillary Array Lot  Row2: 

		DateRow3: 

		AnalystRow3: 

		Number of RunsRow3: 

		Replace Anode Buffer Lot Row3: 

		Replace Cathode Buffer Lot Row3: 

		Replace POP4™ Lot Row3: 

		Instrument andor Computer RestartRow3: 

		Install New Capillary Array Lot  Row3: 

		DateRow4: 

		AnalystRow4: 

		Number of RunsRow4: 

		Replace Anode Buffer Lot Row4: 

		Replace Cathode Buffer Lot Row4: 

		Replace POP4™ Lot Row4: 

		Instrument andor Computer RestartRow4: 

		Install New Capillary Array Lot  Row4: 

		DateRow5: 

		AnalystRow5: 

		Number of RunsRow5: 

		Replace Anode Buffer Lot Row5: 

		Replace Cathode Buffer Lot Row5: 

		Replace POP4™ Lot Row5: 

		Instrument andor Computer RestartRow5: 

		Install New Capillary Array Lot  Row5: 

		DateRow6: 

		AnalystRow6: 

		Number of RunsRow6: 

		Replace Anode Buffer Lot Row6: 

		Replace Cathode Buffer Lot Row6: 

		Replace POP4™ Lot Row6: 

		Instrument andor Computer RestartRow6: 

		Install New Capillary Array Lot  Row6: 

		DateRow7: 

		AnalystRow7: 

		Number of RunsRow7: 

		Replace Anode Buffer Lot Row7: 

		Replace Cathode Buffer Lot Row7: 

		Replace POP4™ Lot Row7: 

		Instrument andor Computer RestartRow7: 

		Install New Capillary Array Lot  Row7: 

		DateRow8: 

		AnalystRow8: 

		Number of RunsRow8: 

		Replace Anode Buffer Lot Row8: 

		Replace Cathode Buffer Lot Row8: 

		Replace POP4™ Lot Row8: 

		Instrument andor Computer RestartRow8: 

		Install New Capillary Array Lot  Row8: 

		DateRow9: 

		AnalystRow9: 

		Number of RunsRow9: 

		Replace Anode Buffer Lot Row9: 

		Replace Cathode Buffer Lot Row9: 

		Replace POP4™ Lot Row9: 

		Instrument andor Computer RestartRow9: 

		Install New Capillary Array Lot  Row9: 

		DateRow10: 

		AnalystRow10: 

		Number of RunsRow10: 

		Replace Anode Buffer Lot Row10: 

		Replace Cathode Buffer Lot Row10: 

		Replace POP4™ Lot Row10: 

		Instrument andor Computer RestartRow10: 

		Install New Capillary Array Lot  Row10: 

		DateRow11: 

		AnalystRow11: 

		Number of RunsRow11: 

		Replace Anode Buffer Lot Row11: 

		Replace Cathode Buffer Lot Row11: 

		Replace POP4™ Lot Row11: 

		Instrument andor Computer RestartRow11: 

		Install New Capillary Array Lot  Row11: 

		DateRow12: 

		AnalystRow12: 

		Number of RunsRow12: 

		Replace Anode Buffer Lot Row12: 

		Replace Cathode Buffer Lot Row12: 

		Replace POP4™ Lot Row12: 

		Instrument andor Computer RestartRow12: 

		Install New Capillary Array Lot  Row12: 

		DateRow13: 

		AnalystRow13: 

		Number of RunsRow13: 

		Replace Anode Buffer Lot Row13: 

		Replace Cathode Buffer Lot Row13: 

		Replace POP4™ Lot Row13: 

		Instrument andor Computer RestartRow13: 

		Install New Capillary Array Lot  Row13: 

		Additional Notes: 

		Month: 

		Check Box4: 

		3: 

		3: 

		3: 

		3: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off













		0: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off













		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off













		2: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off















		0: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off













		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off













		2: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off















		0: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off













		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off













		2: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off















		0: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off













		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off













		2: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: 

		0: Off

		1: Off
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DECONTAMINATION LOG 


Equipment/Instrument Type 


Manufacturer/Model 


Associated Software (if applicable) 


Serial # 


OSBI Asset # 


Location 


Analyst Date Analyst Date 





		EquipmentInstrument Type: 

		ManufacturerModel: 

		Associated Software if applicable: 

		Serial: 

		OSBI Asset: 

		Location: 

		AnalystRow1: 

		DateRow1: 

		AnalystRow1_2: 

		DateRow1_2: 

		AnalystRow2: 

		DateRow2: 

		AnalystRow2_2: 

		DateRow2_2: 

		AnalystRow3: 

		DateRow3: 

		AnalystRow3_2: 

		DateRow3_2: 

		AnalystRow4: 

		DateRow4: 

		AnalystRow4_2: 

		DateRow4_2: 

		AnalystRow5: 

		DateRow5: 

		AnalystRow5_2: 

		DateRow5_2: 

		AnalystRow6: 

		DateRow6: 

		AnalystRow6_2: 

		DateRow6_2: 

		AnalystRow7: 

		DateRow7: 

		AnalystRow7_2: 

		DateRow7_2: 

		AnalystRow8: 

		DateRow8: 

		AnalystRow8_2: 

		DateRow8_2: 

		AnalystRow9: 

		DateRow9: 

		AnalystRow9_2: 

		DateRow9_2: 

		AnalystRow10: 

		DateRow10: 

		AnalystRow10_2: 

		DateRow10_2: 

		AnalystRow11: 

		DateRow11: 

		AnalystRow11_2: 

		DateRow11_2: 

		AnalystRow12: 

		DateRow12: 

		AnalystRow12_2: 

		DateRow12_2: 

		AnalystRow13: 

		DateRow13: 

		AnalystRow13_2: 

		DateRow13_2: 

		AnalystRow14: 

		DateRow14: 

		AnalystRow14_2: 

		DateRow14_2: 

		AnalystRow15: 

		DateRow15: 

		AnalystRow15_2: 

		DateRow15_2: 

		AnalystRow16: 

		DateRow16: 

		AnalystRow16_2: 

		DateRow16_2: 

		AnalystRow17: 

		DateRow17: 

		AnalystRow17_2: 

		DateRow17_2: 

		AnalystRow18: 

		DateRow18: 

		AnalystRow18_2: 

		DateRow18_2: 

		AnalystRow19: 

		DateRow19: 

		AnalystRow19_2: 

		DateRow19_2: 

		AnalystRow20: 

		DateRow20: 

		AnalystRow20_2: 

		DateRow20_2: 








Equipment Maintenance Log 


OSBI CODIS Unit Policy Manual, Revision 17 
QC_Equip_Maint_Log (AΩ) 


Equipment / 


Instrument 


(include 
manufacturer) 


Serial # / 


OSBI Asset # 
Reason for Maintenance 


Date 
Maintenance 
Performed 


Analyst or 
Company 


Performing 
Maintenance 


Analyst & Date 
Quality Control 


Performed 


Notes / Comments 


(include any applicable associated 
software here) 





		Equipment  Instrument include manufacturerRow1: 

		Serial   OSBI Asset Row1: 

		Reason for MaintenanceRow1: 

		Date Maintenance PerformedRow1: 

		Analyst or Company Performing MaintenanceRow1: 

		Analyst  Date Quality Control PerformedRow1: 

		Notes  Comments include any applicable associated software hereRow1: 

		Equipment  Instrument include manufacturerRow2: 

		Serial   OSBI Asset Row2: 

		Reason for MaintenanceRow2: 

		Date Maintenance PerformedRow2: 

		Analyst or Company Performing MaintenanceRow2: 

		Analyst  Date Quality Control PerformedRow2: 

		Notes  Comments include any applicable associated software hereRow2: 

		Equipment  Instrument include manufacturerRow3: 

		Serial   OSBI Asset Row3: 

		Reason for MaintenanceRow3: 

		Date Maintenance PerformedRow3: 

		Analyst or Company Performing MaintenanceRow3: 

		Analyst  Date Quality Control PerformedRow3: 

		Notes  Comments include any applicable associated software hereRow3: 

		Equipment  Instrument include manufacturerRow4: 

		Serial   OSBI Asset Row4: 

		Reason for MaintenanceRow4: 

		Date Maintenance PerformedRow4: 

		Analyst or Company Performing MaintenanceRow4: 

		Analyst  Date Quality Control PerformedRow4: 

		Notes  Comments include any applicable associated software hereRow4: 

		Equipment  Instrument include manufacturerRow5: 

		Serial   OSBI Asset Row5: 

		Reason for MaintenanceRow5: 

		Date Maintenance PerformedRow5: 

		Analyst or Company Performing MaintenanceRow5: 

		Analyst  Date Quality Control PerformedRow5: 

		Notes  Comments include any applicable associated software hereRow5: 

		Equipment  Instrument include manufacturerRow6: 

		Serial   OSBI Asset Row6: 

		Reason for MaintenanceRow6: 

		Date Maintenance PerformedRow6: 

		Analyst or Company Performing MaintenanceRow6: 

		Analyst  Date Quality Control PerformedRow6: 

		Notes  Comments include any applicable associated software hereRow6: 

		Equipment  Instrument include manufacturerRow7: 

		Serial   OSBI Asset Row7: 

		Reason for MaintenanceRow7: 

		Date Maintenance PerformedRow7: 

		Analyst or Company Performing MaintenanceRow7: 

		Analyst  Date Quality Control PerformedRow7: 

		Notes  Comments include any applicable associated software hereRow7: 

		Equipment  Instrument include manufacturerRow8: 

		Serial   OSBI Asset Row8: 

		Reason for MaintenanceRow8: 

		Date Maintenance PerformedRow8: 

		Analyst or Company Performing MaintenanceRow8: 

		Analyst  Date Quality Control PerformedRow8: 

		Notes  Comments include any applicable associated software hereRow8: 

		Equipment  Instrument include manufacturerRow9: 

		Serial   OSBI Asset Row9: 

		Reason for MaintenanceRow9: 

		Date Maintenance PerformedRow9: 

		Analyst or Company Performing MaintenanceRow9: 

		Analyst  Date Quality Control PerformedRow9: 

		Notes  Comments include any applicable associated software hereRow9: 

		Equipment  Instrument include manufacturerRow10: 

		Serial   OSBI Asset Row10: 

		Reason for MaintenanceRow10: 

		Date Maintenance PerformedRow10: 

		Analyst or Company Performing MaintenanceRow10: 

		Analyst  Date Quality Control PerformedRow10: 

		Notes  Comments include any applicable associated software hereRow10: 

		Equipment  Instrument include manufacturerRow11: 

		Serial   OSBI Asset Row11: 

		Reason for MaintenanceRow11: 

		Date Maintenance PerformedRow11: 

		Analyst or Company Performing MaintenanceRow11: 

		Analyst  Date Quality Control PerformedRow11: 

		Notes  Comments include any applicable associated software hereRow11: 








Pipettor Performance Check Log 


OSBI CODIS Unit Policy Manual, Revision 17 
QC_Pipet_PC_Log 


Page 1 of 2 


Manufacturer: Balance: 
Associated 
Software 


(if applicable): 


Single-Channel and/or Repeat Pipettors 


Serial # 
Delivery Range 


(µL) 
Low 


Measurement 
% Error 


High 
Measurement 


% Error 
Decontaminated 
Yes (Y) / No (N) 


Analyst Initials 
 & Date 


Pass / Fail 


Measurements for Performance Check 


1000 µL range 1.030g to 0.970g 50 µL range 0.0515g to 0.0485g 


200 µL range 0.206g to 0.194g 10 µL range 0.0103g to 0.0097g 


100 µL range 0.1030g to 0.0970g 1 µL range 0.0011g to 0.0009g 







Pipettor Performance Check Log 


OSBI CODIS Unit Policy Manual, Revision 17 
QC_Pipet_PC_Log 


Page 2 of 2 


Manufacturer: Balance: 
Associated 
Software 


(if applicable): 


Multichannel Pipettor 


Serial # 


Delivery Range 
(µL) 


Low 
Measurement 


% Error 
High 


Measurement 
% Error 


Decontaminated 
Yes (Y) / No (N) 


Analyst Initials 
 & Date 


Pass / Fail 


Collective Channels 


Single Channel 1 


Single Channel 2 


Single Channel 3 


Single Channel 4 


Single Channel 5 


Single Channel 6 


Single Channel 7 


Single Channel 8 


Measurements for Performance Check 


1000 µL range 1.030g to 0.970g 50 µL range 0.0515g to 0.0485g 


200 µL range 0.206g to 0.194g 10 µL range 0.0103g to 0.0097g 


100 µL range 0.1030g to 0.0970g 1 µL range 0.0011g to 0.0009g 





		Manufacturer: 

		Manufacturer_2: 

		Serial: 

		Serial Row1: 

		Collective Channels: 

		Single Channel 1: 

		Single Channel 2: 

		Single Channel 3: 

		Single Channel 4: 

		Single Channel 5: 

		Single Channel 6: 

		Single Channel 7: 

		Single Channel 8: 

		Associated Software: 

		Serial#_1: 

		Delivery Range_1: 

		%Error_1: 

		%Error_1_1: 

		Decon_1: 

		A_1: 

		P/F_1: 

		Serial_2: 

		Delivery Range_2: 

		%Error_2: 

		%Error_1_2: 

		Decon_2: 

		A_2: 

		P/F_2: 

		Serial_3: 

		Delivery Range_3: 

		%Error_3: 

		%Error_1_3: 

		Decon_3: 

		A_3: 

		P/F_3: 

		Serial_4: 

		Delivery Range_4: 

		%Error_4: 

		%Error_1_4: 

		Decon_4: 

		A_4: 

		P/F_4: 

		Serial_5: 

		Delivery Range_5: 

		%Error_5: 

		%Error_1_5: 

		Decon_5: 

		A_5: 

		P/F_5: 

		Serial_6: 

		Delivery Range_6: 

		%Error_6: 

		%Error_1_6: 

		Decon_6: 

		A_6: 

		P/F_6: 

		Serial_7: 

		Delivery Range_7: 

		%Error_7: 

		%Error_1_7: 

		Decon_7: 

		A_7: 

		P/F_7: 

		Serial_8: 

		Delivery Range_8: 

		%Error_8: 

		%Error_1_8: 

		Decon_8: 

		A_8: 

		P/F_8: 

		Serial_9: 

		Delivery Range_9: 

		%Error_9: 

		%Error_1_9: 

		Decon_9: 

		A_9: 

		P/F_9: 

		Serial_10: 

		Delivery Range_10: 

		LM_10: 

		%Error_10: 

		HM_10: 

		%Error_1_10: 

		Decon_10: 

		A_10: 

		P/F_10: 

		Serial_11: 

		Delivery Range_11: 

		LM_11: 

		%Error_11: 

		HM_11: 

		%Error_1_11: 

		Decon_11: 

		A_11: 

		P/F_11: 

		Serial_12: 

		Delivery Range_12: 

		LM_12: 

		%Error_12: 

		HM_12: 

		%Error_1_12: 

		Decon_12: 

		A_12: 

		P/F_12: 

		Serial_13: 

		Delivery Range_13: 

		LM_13: 

		%Error_13: 

		%Error_1_13: 

		Decon_13: 

		A_13: 

		P/F_13: 

		Serial_14: 

		Delivery Range_14: 

		LM_14: 

		%Error_14: 

		HM_14: 

		%Error_1_14: 

		Decon_14: 

		A_14: 

		P/F_14: 

		Serial_15: 

		Delivery Range_15: 

		LM_15: 

		%Error_15: 

		HM_15: 

		%Error_1_15: 

		Decon_15: 

		A_15: 

		P/F_15: 

		LM_1: 

		%E_1: 

		LM_2: 

		%E_2: 

		LM_3: 

		%E_3: 

		LM_4: 

		%E_4: 

		LM_5: 

		%E_5: 

		LM_6: 

		%E_6: 

		LM_7: 

		%E_7: 

		LM_8: 

		%E_8: 

		LM_9: 

		%E_9: 

		HM_1: 

		%E_1_1: 

		HM_2: 

		%E_1_2: 

		HM_3: 

		%E_1_3: 

		HM_4: 

		%E_1_4: 

		HM_5: 

		%E_1_5: 

		HM_6: 

		%E_1_6: 

		HM_7: 

		%E_1_7: 

		HM_8: 

		%E_1_8: 

		HM_9: 

		%E_1_9: 

		Decon: 

		Analyst: 

		P/F: 

		Balance: 

		Associated Software 2: 








Pipettor Performance Check Reproducibility Log 


OSBI CODIS Unit Policy Manual, Revision 17 
QC_Pipet_PC_Reproducibility_Log (AΩ) 


Analyst 


Date 


Serial # 


Delivery Range 


Expected Volume 


Measurement 1 


Measurement 2 


Measurement 3 


Measurement 4 


Measurement 5 


Average Volume 


Percent Error 


Pass or Fail 


Analyst 


Date 


Serial # 


Delivery Range 


Expected Volume 


Measurement 1 


Measurement 2 


Measurement 3 


Measurement 4 


Measurement 5 


Average Volume 


Percent Error 


Pass or Fail 


Analyst 


Date 


Serial # 


Delivery Range 


Expected Volume 


Measurement 1 


Measurement 2 


Measurement 3 


Measurement 4 


Measurement 5 


Average Volume 


Percent Error 


Pass or Fail 


Analyst 


Date 


Serial # 


Delivery Range 


Expected Volume 


Measurement 1 


Measurement 2 


Measurement 3 


Measurement 4 


Measurement 5 


Average Volume 


Percent Error 


Pass or Fail 


Additional Notes: 





		Analyst

		Analyst

		Date

		Date

		Serial #

		Serial #

		Delivery Range

		Delivery Range

		Expected Volume

		Expected Volume

		Analyst

		Analyst

		Date

		Date

		Serial #

		Serial #

		Delivery Range

		Delivery Range

		Expected Volume

		Expected Volume



		Analyst: 

		Date: 

		Serial: 

		Delivery Range: 

		Expected Volume: 

		Measurement 1: 

		Measurement 2: 

		Measurement 3: 

		Measurement 4: 

		Measurement 5: 

		Average Volume: 

		Percent Error: 

		Pass or Fail: 

		Analyst_2: 

		Date_2: 

		Serial_2: 

		Delivery Range_2: 

		Expected Volume_2: 

		Measurement 1_2: 

		Measurement 2_2: 

		Measurement 3_2: 

		Measurement 4_2: 

		Measurement 5_2: 

		Average Volume_2: 

		Percent Error_2: 

		Pass or Fail_2: 

		Analyst_3: 

		Date_3: 

		Serial_3: 

		Delivery Range_3: 

		Expected Volume_3: 

		Measurement 1_3: 

		Measurement 2_3: 

		Measurement 3_3: 

		Measurement 4_3: 

		Measurement 5_3: 

		Average Volume_3: 

		Percent Error_3: 

		Pass or Fail_3: 

		Analyst_4: 

		Date_4: 

		Serial_4: 

		Delivery Range_4: 

		Expected Volume_4: 

		Measurement 1_4: 

		Measurement 2_4: 

		Measurement 3_4: 

		Measurement 4_4: 

		Measurement 5_4: 

		Average Volume_4: 

		Percent Error_4: 

		Pass or Fail_4: 

		Text1: 








ProFlex™ PCR System Maintenance Log 
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QC_ProFlex_Maint_Log (AΩ) 


Instrument Serial # Associated Software / Version 


OSBI Asset #       Lid: Manufacturer 


Base: Laboratory 


ProFlex™ PCR System  
(96-well block) 


MAINTENANCE SCHEDULE 


Monthly Annually As Needed 


Date Analyst Self Verification Test 
Pass (P) / Fail (F) 


Clean 
Sample 
Wells 


Clean 
Heated 
Cover 


Performance Check using 
Temperature Verification Kit (TVK) Other (Describe) 


☐ ☐ 


☐ ☐ 


☐ ☐ 


☐ ☐ 


☐ ☐ 


☐ ☐ 


☐ ☐ 


☐ ☐ 


☐ ☐ 


☐ ☐ 


Additional Notes: 





		Instrument Serial: 

		Associated Software  Version: 

		OSBI Asset  Lid Base: 

		Manufacturer: 

		OSBI Asset  Lid Base_2: 

		Laboratory: 

		DateRow1: 

		AnalystRow1: 

		Self Verification Test Pass P  Fail FRow1: 

		Performance Check using Temperature Verification Kit TVKRow1: 

		Other DescribeRow1: 

		DateRow2: 

		AnalystRow2: 

		Self Verification Test Pass P  Fail FRow2: 

		Performance Check using Temperature Verification Kit TVKRow2: 

		Other DescribeRow2: 

		DateRow3: 

		AnalystRow3: 

		Self Verification Test Pass P  Fail FRow3: 

		Performance Check using Temperature Verification Kit TVKRow3: 

		Other DescribeRow3: 

		DateRow4: 

		AnalystRow4: 

		Self Verification Test Pass P  Fail FRow4: 

		Performance Check using Temperature Verification Kit TVKRow4: 

		Other DescribeRow4: 

		DateRow5: 

		AnalystRow5: 

		Self Verification Test Pass P  Fail FRow5: 

		Performance Check using Temperature Verification Kit TVKRow5: 

		Other DescribeRow5: 

		DateRow6: 

		AnalystRow6: 

		Self Verification Test Pass P  Fail FRow6: 

		Performance Check using Temperature Verification Kit TVKRow6: 

		Other DescribeRow6: 

		DateRow7: 

		AnalystRow7: 

		Self Verification Test Pass P  Fail FRow7: 

		Performance Check using Temperature Verification Kit TVKRow7: 

		Other DescribeRow7: 

		DateRow8: 

		AnalystRow8: 

		Self Verification Test Pass P  Fail FRow8: 

		Performance Check using Temperature Verification Kit TVKRow8: 

		Other DescribeRow8: 

		DateRow9: 

		AnalystRow9: 

		Self Verification Test Pass P  Fail FRow9: 

		Performance Check using Temperature Verification Kit TVKRow9: 

		Other DescribeRow9: 

		DateRow10: 

		AnalystRow10: 

		Self Verification Test Pass P  Fail FRow10: 

		Performance Check using Temperature Verification Kit TVKRow10: 

		Other DescribeRow10: 

		Additional Notes: 

		Check Box8: 

		0: 

		0: 

		0: 

		0: Off

		1: Off







		1: 

		0: 

		0: 

		0: Off

		1: Off







		2: 

		0: 

		0: 

		0: Off

		1: Off







		4: 

		0: 

		0: 

		0: Off

		1: Off







		5: 

		0: 

		0: 

		0: Off

		1: Off







		6: 

		0: 

		0: 

		0: Off

		1: Off







		7: 

		0: 

		0: 

		0: Off

		1: Off







		8: 

		0: 

		0: 

		0: Off

		1: Off







		9: 

		0: 

		0: 

		0: Off

		1: Off







		10: 

		0: 

		0: 

		0: Off

		1: Off
















ProFlex™ PCR System Performance Check Log 
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Analyst Date 


Manufacturer Associated Software 


ProFlex™ 
PCR System 
OSBI Asset # 


Base 
Temperature 
Verification Kit 
(TVK) 


Serial # 
Block 
(96-well) 


Calibration 
Date 
Expiration 


TEMPERATURE VERIFICATION TEST 
Set point Observed Temperature at Set Point (Zones 1 – 6) Pass (Y or N) 


T (85) 
T (45) 


Observed temperature must be ± 2.5ºC of set point to pass. 


HEATED COVER TEST 
Observed Temperature Overall Pass (Y or N) 


Observed temperature must be ± 3ºC of set point to pass. 


CYCLE PERFORMANCE TEST 


Results Pass 
(Y or N) 


Effective Ramp Rate 


Average Cycle Time 
Cycle Time SD 
Max Up OS 


Average Up OS 
Max Down OS 
Average Down OS 


TEMPERATURE NON-UNIFORMITY AT SET POINT 


Set point Observed Temperature at Set Point (Zones 1 – 6) Overall Pass 
(Y or N) 


T (95) 


T (60) 
Temperature non-uniformity must be </= 0.5ºC of set point to pass. 





		Results



		Analyst: 

		Manufacturer: 

		Associated Software: 

		Base: 

		Serial: 

		Block 96well: 

		Calibration Date: 

		Expiration: 

		Observed Temperature at Set Point Zones 1  6T 85: 

		Observed Temperature at Set Point Zones 1  6T 85_2: 

		Observed Temperature at Set Point Zones 1  6T 85_3: 

		Observed Temperature at Set Point Zones 1  6T 85_4: 

		Observed Temperature at Set Point Zones 1  6T 85_5: 

		Observed Temperature at Set Point Zones 1  6T 85_6: 

		Observed Temperature at Set Point Zones 1  6T 45: 

		Observed Temperature at Set Point Zones 1  6T 45_2: 

		Observed Temperature at Set Point Zones 1  6T 45_3: 

		Observed Temperature at Set Point Zones 1  6T 45_4: 

		Observed Temperature at Set Point Zones 1  6T 45_5: 

		Observed Temperature at Set Point Zones 1  6T 45_6: 

		Pass Y or NRow1: 

		Observed TemperatureRow1: 

		Overall Pass Y or NRow1: 

		Effective Ramp Rate: 

		Average Cycle Time: 

		Cycle Time SD: 

		Max Up OS: 

		Average Up OS: 

		Max Down OS: 

		Average Down OS: 

		Pass Y or NRow1_2: 

		Observed Temperature at Set Point Zones 1  6T 95: 

		Observed Temperature at Set Point Zones 1  6T 95_2: 

		Observed Temperature at Set Point Zones 1  6T 95_3: 

		Observed Temperature at Set Point Zones 1  6T 95_4: 

		Observed Temperature at Set Point Zones 1  6T 95_5: 

		Observed Temperature at Set Point Zones 1  6T 95_6: 

		Observed Temperature at Set Point Zones 1  6T 60: 

		Observed Temperature at Set Point Zones 1  6T 60_2: 

		Observed Temperature at Set Point Zones 1  6T 60_3: 

		Observed Temperature at Set Point Zones 1  6T 60_4: 

		Observed Temperature at Set Point Zones 1  6T 60_5: 

		Observed Temperature at Set Point Zones 1  6T 60_6: 

		Overall Pass Y or NRow1_2: 

		Date: 








TEMPERATURE LOG 
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QC_Temp_Log (AΩ) 


Equipment Type 


Manufacturer/Model # 


Serial # 


OSBI Asset # 


Location 


DATE ANALYST 
TEMPERATURE1 


DATE ANALYST 
TEMPERATURE1


°C  °F °C  °F 


 Additional Notes: 


1 Standard refrigerators should generally maintain a temperature range of approximately 1˚C to 10˚C (33.8°F to 
50°F).  Standard freezers should generally maintain a temperature range of approximately -30˚C to 0˚C (-22°F 
to 32°F).  Specific protocols that specify a temperature range shall supersede the aforementioned ranges.  To 
convert temperatures from Fahrenheit to Celsius, subtract 32 from degrees Fahrenheit, multiply by 5, and 
divide by 9.  To convert temperatures from Celsius to Fahrenheit, multiply degrees Celsius by 9, divide by 5, 
and add 32. 





		Equipment Type: 

		ManufacturerModel: 

		fill_1: 

		Check Box1: Off

		Check Box2: Off

		Check Box3: Off

		Check Box4: Off

		Serial #: 

		OSBI Asset #: 

		Location: 

		Date_1: 

		Date_2: 

		Date_3: 

		Date_4: 

		Date_5: 

		Date_6: 

		Date_7: 

		Date_8: 

		Date_9: 

		Date_10: 

		Date_11: 

		Date_12: 

		Date_13: 

		Date_14: 

		Date_15: 

		Date_16: 

		Date_17: 

		Date_18: 

		Date_19: 

		Date_20: 

		A_1: 

		A_2: 

		A_3: 

		A_4: 

		A_5: 

		A_6: 

		A_7: 

		A_8: 

		A_9: 

		A_10: 

		A_11: 

		A_12: 

		A_13: 

		A_14: 

		A_15: 

		A_16: 

		A_17: 

		A_18: 

		A_19: 

		A_20: 

		Date_21: 

		Date_22: 

		Date_23: 

		Date_24: 

		Date_25: 

		Date_26: 

		Date_27: 

		Date_28: 

		Date_29: 

		Date_30: 

		Date_31: 

		Date_32: 

		Date_33: 

		Date_34: 

		Date_35: 

		Date_36: 

		Date_37: 

		Date_38: 

		Date_39: 

		Date_40: 

		Temp_1: 

		Temp_2: 

		Temp_3: 

		Temp_4: 

		Temp_5: 

		Temp_6: 

		Temp_7: 

		Temp_8: 

		Temp_9: 

		Temp_10: 

		Temp_11: 

		Temp_12: 

		Temp_13: 

		Temp_14: 

		Temp_15: 

		Temp_16: 

		Temp_17: 

		Temp_18: 

		Temp_19: 

		Temp_20: 

		A_21: 

		A_22: 

		A_23: 

		A_24: 

		A_25: 

		A_26: 

		A_27: 

		A_28: 

		A_29: 

		A_30: 

		A_31: 

		A_32: 

		A_33: 

		A_34: 

		A_35: 

		A_36: 

		A_37: 

		A_38: 

		A_39: 

		A_40: 

		Temp_40: 

		Temp_39: 

		Temp_38: 

		Temp_37: 

		Temp_36: 

		Temp_35: 

		Temp_34: 

		Temp_33: 

		Temp_32: 

		Temp_31: 

		Temp_30: 

		Temp_29: 

		Temp_28: 

		Temp_27: 

		Temp_26: 

		Temp_25: 

		Temp_24: 

		Temp_23: 

		Temp_22: 

		Temp_21: 








Thermometer Performance Check Log 
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QC_Thermometer_PC_Log (AΩ) 


Manufacturer: Associated Software (if applicable): 


Serial # Range of 
Measurement Date Analyst 


Subdivisions 
of a Degree 
Measured 


Desired 
Temperature 


Measured 
Temperature Notes 


Calibrating Thermometer 
Serial # 
Calibration Due Date 





		Manufacturer: 

		Calibrating Thermometer: 

		Serial: 

		Calibration Due Date: 

		Associated Software: 

		Serial_1: 

		Serial_2: 

		Serial_3: 

		Serial_4: 

		Serial_5: 

		Serial_6: 

		Serial_7: 

		Serial_8: 

		Serial_9: 

		Serial_10: 

		Serial_11: 

		Date_1: 

		Date_2: 

		Date_3: 

		Date_4: 

		Date_5: 

		Date_6: 

		Date_7: 

		Date_8: 

		Date_9: 

		Date_10: 

		Date_11: 

		ROM_1: 

		ROM_2: 

		ROM_3: 

		ROM_4: 

		ROM_5: 

		ROM_6: 

		ROM_7: 

		ROM_8: 

		ROM_9: 

		ROM_10: 

		ROM_11: 

		A_1: 

		A_2: 

		A_3: 

		A_4: 

		A_5: 

		A_6: 

		A_7: 

		A_8: 

		A_9: 

		A_10: 

		A_11: 

		Temp_1: 

		Temp_2: 

		Temp_3: 

		Temp_4: 

		Temp_5: 

		Temp_6: 

		Temp_7: 

		Temp_8: 

		Temp_9: 

		Temp_10: 

		Temp_11: 

		S_1: 

		S_2: 

		S_4: 

		S_3: 

		S_5: 

		S_6: 

		S_7: 

		S_8: 

		S_9: 

		S_10: 

		S_11: 

		M_1: 

		M_2: 

		M_3: 

		M_4: 

		M_5: 

		M_6: 

		M_7: 

		M_8: 

		M_9: 

		M_10: 

		M_11: 

		Notes_1: 

		Notes_2: 

		Notes_3: 

		Notes_4: 

		Notes_5: 

		Notes_6: 

		Notes_7: 

		Notes_8: 

		Notes_9: 

		Notes_10: 

		Notes_11: 








ThermoMixer® Performance Check Log 


OSBI CODIS Unit Policy Manual, Revision 17 
QC_Thermomixer_PC_Log (AΩ) 


Manufacturer: Associated Software: 
(if applicable) 


OSBI 
Asset # Date Analyst Temperature 


Setting 
Temperature 


Measured Pass/Fail Time Setting Time 
Measured Pass/Fail 


Probe Serial # Thermometer Serial # Timer Serial # 


Calibration Due Date Calibration Due Date Calibration Due Date 


Additional Notes: 





		Temperature: 

		Time: 

		Probe Serial: 

		Thermometer Serial: 

		Timer Serial: 

		Calibration Due Date: 

		Calibration Due Date_2: 

		Calibration Due Date_3: 

		Asset_1: 

		Date_1: 

		A_1: 

		TS_1: 

		TM_1: 

		TimeS_1: 

		TimeM_1: 

		P/F_1: 

		Asset_2: 

		Date_2: 

		A_2: 

		TS_2: 

		TM_2: 

		TimeS_2: 

		TimeM_2: 

		P/F_2: 

		Asset_3: 

		Date_3: 

		A_3: 

		TS_3: 

		TM_3: 

		TimeS_3: 

		TimeM_3: 

		P/F_3: 

		Asset_4: 

		Date_4: 

		A_4: 

		TS_4: 

		TM_4: 

		TimeS_4: 

		TimeM_4: 

		P/F_4: 

		Asset_5: 

		Date_5: 

		A_5: 

		TS_5: 

		TM_5: 

		TimeS_5: 

		TimeM_5: 

		P/F_5: 

		Asset_6: 

		Date_6: 

		A_6: 

		TS_6: 

		TM_6: 

		TimeS_6: 

		TimeM_6: 

		P/F_6: 

		Asset_7: 

		Date_7: 

		A_7: 

		TS_7: 

		TM_7: 

		TimeS_7: 

		TimeM_7: 

		P/F_7: 

		Asset_8: 

		Date_8: 

		A_8: 

		TS_8: 

		TM_8: 

		TimeS_8: 

		TimeM_8: 

		P/F_8: 

		Asset_9: 

		Date_9: 

		A_9: 

		TS_9: 

		TM_9: 

		TimeS_9: 

		TimeM_9: 

		P/F_9: 

		Asset_10: 

		Date_10: 

		A_10: 

		TS_10: 

		TM_10: 

		TimeS_10: 

		TimeM_10: 

		P/F_10: 

		Asset_11: 

		Date_11: 

		A_11: 

		TS_11: 

		TM_11: 

		TimeS_11: 

		TimeM_11: 

		P/F_11: 

		Asset_12: 

		Date_12: 

		A_12: 

		TS_12: 

		TM_12: 

		TimeS_12: 

		TimeM_12: 

		P/F_12: 

		Asset_13: 

		Date_13: 

		A_13: 

		TS_13: 

		TM_13: 

		TimeS_13: 

		TimeM_13: 

		P/F_13: 

		Additional_Notes: 








For Research Use Only. Not for use in diagnostic procedures.


Applied Biosystems™ 3500/3500xL Genetic
Analyzer
USER GUIDE


with 3500 Series Data Collection Software 3.1


Catalog Numbers  4405186, 4405187
Publication Number   100031809


Revision   C







Life Technologies Holdings Pte Ltd | Block 33 | Marsiling Industrial Estate Road 3 | #07-06, Singapore 739256
For descriptions of symbols on product labels or product documents, go to thermofisher.com/symbols-definition.


The information in this guide is subject to change without notice.


DISCLAIMER: TO THE EXTENT ALLOWED BY LAW, THERMO FISHER SCIENTIFIC INC. AND/OR ITS AFFILIATE(S) WILL NOT BE LIABLE FOR SPECIAL,
INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE, OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT,
INCLUDING YOUR USE OF IT.
Important Licensing Information: These products may be covered by one or more Limited Use Label Licenses. By use of these products, you accept
the terms and conditions of all applicable Limited Use Label Licenses.


Revision Date Description
C 25 October 2018 Update company name to Thermo Fisher Scientific. Clarify that capillary arrays have been


verified for use for 160 injections with Thermo Fisher Scientific reagents. Indicate 8 maximum
number of freeze/thaw cycles for Hi‑Di™ Formamide. Change Part. No. to Cat. No. Change figure
callouts to numbers. Correct definitions for Read Length and Basepair Accuracy (Read Length
Accuracy).


B 01 June 2017 Add 'Radio compliance'. Update conformity symbols. Update licensing information. Update
branding.


A March 2015 New information for version 3.1 software: Change buffer and polymer limits to 14 days.
Updates: Information for 96-sample polymer pouches. Instruction to ensure CBC septum is
properly seated. New run modules.
Corrections: Remove sample limits on buffer. Correct part numbers for 3500/3500xL Sequencing
Standards, BigDye™ Terminator v1.1 and 3500/3500xL Sequencing Standards, BigDye™


Terminator v3.1. Change instruction to seal 384-well plates from film to septum. Update
description in “Evaluate fragment install standard data“.


TRADEMARKS: All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified.
Dell and OptiPlex are trademarks of Dell Inc.
Microsoft, Windows, and Word are trademarks of Microsoft Corporation.
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Instrument and software description


The Applied Biosystems™ 3500/3500xL Genetic Analyzer with 3500 Series Data
Collection Software 3.1 is a fluorescence-based DNA analysis instrument using
capillary electrophoresis technology with 8 or 24 capillaries.


The 8-capillary model (Cat. No. 4405186) and the 24-capillary model
(Cat. No. 4405187) is shipped with the following components:


• 8-capillary or 24-capillary array and POP™ polymer
• Reagents and consumables for your application and for system qualification
• Computer workstation and monitor
• Integrated software for instrument control, data collection, quality control,


basecalling, and sizecalling of samples


1
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IMPORTANT! The protection provided by the equipment may be impaired if the
instrument is operated outside the environment and use specifications, the user
provides inadequate maintenance, or the equipment is used in a manner not specified
by the manufacturer (Thermo Fisher Scientific).


IMPORTANT! Observe current good laboratory practices when using this instrument.


WARNING! Radio frequency identification (RFID) could possibly disrupt the
operation of patient-worn and/or implanted active medical devices. To
minimize such effects, do not come within 8 inches (20 cm) of this instrument if
you have a patient-worn and/or implanted active medical device.
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Figure 1   Instrument interior
1 Detection cell heater block
2 Polymer delivery pump (PDP)
3 Anode buffer container (ABC)
4 Polymer or conditioning pouch
5 Cathode buffer container (CBC)
6 Oven door
7 Capillary array
8 Oven condensation reservoir
9 Autosampler


Precautions for
use


Instrument
interior
components
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Instrument parts and functions


Part Function


Anode buffer container
(ABC)


Contains 1X running buffer to support all electrophoresis applications on the
instrument. Has a built-in overflow chamber to maintain constant fluid height.


Autosampler Holds the sample plates and cathode buffer container (CBC) and moves to align the
plates and CBC with the capillaries.


Capillary array Enables the separation of the fluorescent-labeled DNA fragments by electrophoresis. It
is a replaceable unit composed of 8 or 24 capillaries.


Cathode buffer container
(CBC)


Contains 1X running buffer to support all electrophoresis applications on the
instrument.


Detection cell heater block Holds the detection cell in place for laser detection and maintains the detection cell
temperature of 50°C.


Oven/oven door Maintains uniform capillary array temperature.


Oven condensation
reservoir


Collects condensation from the oven.


Polymer delivery pump
(PDP)


Pumps polymer into the array and allows for automated maintenance procedures.
Includes the displacement pump chamber, polymer chambers, piston water seal,
capillary array port, check valve fitting, water trap waste container, buffer valve, anode
electrode, buffer gasket, and holds the anode buffer container.


Polymer pouch or
conditioning reagent pouch


• Polymer pouch—Supplies polymer to the polymer delivery pump.


• Conditioning reagent pouch—Used for priming the polymer pump, washing the
polymer pump between polymer type changes, and during instrument shut down.
Has adequate volume for a one-time use.


Radio frequency
identification (RFID) (for
more information, see 
Appendix F, “Radio
Frequency Identification
(RFID) technology“).


RFID tags on the following primary instrument consumable labels are detected by
read/write units in the instrument interior:


• Capillary array


• Cathode buffer container (CBC)


• POP™ polymer


• Anode buffer container (ABC)


The instrument reads and tracks the following information:


• Lot numbers


• Serial numbers


• Dates (expiration)


• Capacity (usage)


RFID tags are read and written in response to a user action (for example, running a
wizard or starting a run). All dashboard values are updated when RFID tags are read
and written. The days on Instrument is also updated automatically every 6 minutes.
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Instrument front panel indicators


Indicator Status


All lights off Instrument off


Green light Idle


Green light (blinking) Run is in progress


Note: You can only abort an injection when the green light is flashing, not when it is solid
green.


Amber light (blinking) Power-up self-test is in progress


Instrument has paused. If the door is open, close it. If the amber light is still blinking, restart
the software, then repeat the run.


Amber light Standby


Red light Self-test failed or instrument failure. Restart the instrument and computer (see “Restart the
instrument and the computer“ on page 251).


Instrument and computer requirements


IMPORTANT! Do not modify the instrument hardware or software without notifying
Thermo Fisher Scientific. Any modifications must be made by Thermo Fisher
Scientific under change control.


For minimum computer requirements, see “Instrument specifications“ on page 286.


The computer provided with the instrument contains validated software and settings.


Do not update the Windows™ operating system or firewall settings.


The computer provided with the instrument does not include antivirus software
because customer preferences and network requirements vary.


We recommend Norton Antivirus, which has been tested and approved for use with
the Applied Biosystems™ 3500/3500xL Genetic Analyzer with 3500 Series Data
Collection Software 3.1.


CAUTION! Do not install additional software on the computer other than
antivirus software. Changes to the configured software could void the
instrument warranty and cause the instrument software to be non-operational.


IMPORTANT! Do not rename the computer after the 3500 Series Data Collection
Software 3.1 is installed. The instrument computer has been assigned a unique name.
Changing the name may cause the 3500 Series Data Collection Software 3.1 to
malfunction.


Windows™


software
requirements


Antivirus software
requirements


Other software


Chapter 1 Instrument and software description
Instrument and computer requirements 1


3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1 17







Instrument firmware is to be updated only by a Thermo Fisher Scientific
representative.


Theory of operation


When DNA samples are prepared for sequencing and fragment analysis on the
instrument, fluorescent dyes are attached to the DNA.


Two calibrations are required to prepare the instrument for sample runs:
• Spatial calibration—Determines the position of the image from each capillary on


the CCD array. For more information, refer to page 104.
• Spectral calibration—Generates a matrix for each capillary that compensates for


dye overlap and is used to convert the 20-color data into 4-, 5-, or 6-dye data. For
more information, refer to “Perform a spectral calibration“ on page 111.


During a run, the instrument:
• Prepares the capillaries by pumping fresh polymer solution under high pressure


from the polymer delivery pump to the waste position in the cathode buffer
container (CBC).


• Electrokinetically injects the sample into the capillaries by briefly applying a low
voltage.


• Washes the capillary tips in the rinse position of the CBC, then returns the
capillary to the buffer position of the CBC.


• Ramps the voltage up to a constant level.
A high electric field is created between the ground end of the anode buffer
container (ABC) and the negative voltage applied to the load header of the
capillary array. This field pulls the negatively charged DNA through the
separation polymer. The smaller fragments migrate faster than the larger
fragments and reach the detector first.
To ensure optimal separation and maintain denaturation of the DNA, the
capillaries are thermally controlled in the oven and in the detection cell. The oven
has a Peltier heat unit and fan-circulated air.
In the detection cell, the dyes attached to DNA are excited by a narrow beam of
laser light. The laser light is directed into the plane of the capillaries from both
the bottom and top. A small amount of laser light is absorbed by the dyes and
emitted as longer wavelength light in all directions.


• Captures the fluorescent light on the instrument optics while blocking the laser
light. The light passes through a transmission grating, which spreads the light
out. The light is imaged onto a cooled CCD array. For each capillary, 20 zones on
the CCD are collected to provide 20-color data for each capillary.


• Converts the 20-color data into multi-dye data for the entire run. For sequencing
applications, 4 different dyes are used to determine the 4 bases A, G, C and T. For
fragment analysis applications, up to 6 dyes can be used in a single run for higher
throughput.


Instrument
firmware


Preparing
samples


Preparing the
instrument


During a run
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The software generates an electropherogram (intensity plot) for each dye based on the
migration of DNA fragments over the run and generates primary analysis results:


• For sequencing applications, the electropherogram is adjusted to compensate for
slight mobility differences due to the dyes, then basecalling is performed and
quality values are assigned.


• For fragment and Human Identification (HID) analysis, the software uses the
internal size standard to assign a fragment size and a sizing quality value to each
peak.


Materials for routine operation


All materials for routine operation are provided when the instrument is installed. For
more information:


• See Appendix D, “Catalog numbers“
• Contact your local Thermo Fisher Scientific representative


Instrument consumables handling, usage limits, and expiration


IMPORTANT! Before handling chemicals, read and understand all applicable Safety
Data Sheets (SDSs) and use appropriate personal protective equipment (gloves,
gowns, eye protection, etc). To obtain SDSs, see “Documentation and support“ on
page 310.


Containers and pouches are ready-to-use. Labels include a radio frequency
identification (RFID) tag that the instrument uses to track usage and expiration date.


For application-specific reagents, consumables, and run modules, see Appendix B,
“Run modules and dye sets“.


Buffers


Cat. No. Description Storage


4393927 Anode Buffer Container (ABC) 1X running
buffer, 4 containers


2–8°C


The 1X running buffer has been qualified to ship at
ambient conditions. For a description of the
qualification, go to


http://find.thermofisher.com/ce/ambientbuffers/
email?CID=fl-we18868.


4408256 Cathode Buffer Container (CBC) 1X running
buffer, 4 containers


Results
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Instrument
On-instrument supported limits


Lower of:
Guidelines


8-capillary 14 days, 240 injections, or expiry date The buffer has been verified for use for
up to 14 days on the instrument.


The software displays a warning
message when a usage limit is met and
allows you to continue running. Before
doing so, see “Important notice
regarding use of consumables that
exceed supported limits“ on page 22.


24-capillary 14 days, 100 injections, or expiry date


Polymer


Cat. No. Description Storage


A26070 POP-4™ Polymer (96‑sample) 2–8°C


4393715 POP-4™ Polymer (384‑sample)[1]


4393710 POP-4™ Polymer (960‑sample)[1]


A26071 POP-6™ Polymer (96‑sample )


4393717 POP-6™ Polymer (384‑sample)


4393712 POP-6™ Polymer (960‑sample)


A26073 POP-7™ Polymer (96‑sample)


4393708 POP-7™ Polymer (384‑sample)


4393714 POP-7™ Polymer (960‑sample)


[1]  The polymer has been validated for HID applications.


IMPORTANT! For the POP-4™ and POP-7™ Polymers (Cat. Nos. A26070, 4393715,
4393710, A26073, 4393708, and 4393714), the on-instrument supported limit is 14 days
only when the instrument operating temperature is 15–25°C. When the instrument
operating temperature is > 25°C, the supported limit is 7 days.


For the POP-6™ Polymers (Cat. Nos. A26071, 4393717, and 4393712), the
on-instrument supported limit is 14 days when the instrument operating temperature
is 15–30°C.
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Pouch size Instrument
On-instrument supported limits[1]


Lower of:
Guidelines


96 samples 8-capillary 14 days, 96 samples, 12 injections, or expiry
date


The polymer has been verified for use for
up to 14 days on the instrument.


The software displays a warning message
when a usage limit is met and allows you to
continue running. Before doing so, see 
“Important notice regarding use of
consumables that exceed supported
limits“ on page 22.


24-capillary 14 days, 96 samples, 5 injections, or expiry
date


384
samples


8-capillary 14 days, 384 samples, 60 injections, or
expiry date


24-capillary 14 days, 384 samples, 20 injections, or
expiry date


960
samples


8-capillary 14 days, 960 samples, 120 injections, or
expiry date


24-capillary 14 days, 960 samples, 50 injections, or
expiry date


[1] The pouch has adequate polymer to support the stated number of samples or injections, plus additional volume to accommodate installation 
and wizard operations. Multiple pouch installations and/or excessive use of wizards reduce the number of remaining samples and injections. For 
example, if you run the total bubble remove option in the Remove Bubbles wizard more than four times, the number of remaining samples and 
injections is reduced. 


Conditioning reagent


Cat. No. Description Storage


4393718 Conditioning reagent , 1 pouch 2–8°C


After removing from storage, use the pouch
within 24 hours.


On-instrument supported limits Guidelines


After it is installed on the instrument, the pouch is good for a
one-time use.


See the expiration date on the label. See “Important
notice regarding use of consumables that exceed
supported limits“ on page 22.


WARNING! SHARP The load-end of the capillary array has small, blunt ends
that can lead to piercing injury.


Cat. No. Description Storage


4404685 8-Capillary, 50 cm Room temperature


4404689 24-Capillary, 50 cm


4404683 8-Capillary, 36 cm


4404687 24-Capillary, 36 cm


Capillary arrays 
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On-instrument limits Guidelines


160 injections when used with Thermo Fisher Scientific
reagents, or expiration date listed on packaging and RFID label


Capillary arrays have been verified for use for
160 injections when used with Thermo Fisher
Scientific reagents.


The software displays a warning message when a
usage limit is met and allows you to continue
running. Before doing so, see “Important notice
regarding use of consumables that exceed
supported limits“ on page 22.


Store capillary arrays with the loading-end of the
capillary array in distilled water to prevent the
polymer from drying in the capillaries.


Formamide is used to prepare samples, it is not installed on the instrument as are the
other consumables listed in this section. It does not include an RFID tag on the label.


IMPORTANT! More than 8 freeze/thaw cycles or storage at 2–8°C causes breakdown
of the formamide. This can lead to a change in odor, loss of resolution, and data
artifacts.


Material Cat. No. Storage Guidelines


Hi‑Di™ Formamide
(4 × 5‑mL bottles)


4440753 • –25°C to –15°C long term


• 2–8°C for £ 1 week
If frequent sampling is
required, dispense and freeze
small aliquots into smaller
tubes. Minimize freeze-thaw
cycles and exposure to air and
room temperature.


Hi‑Di™ Formamide
(25‑mL bottle)


4311320


BEFORE DISMISSING THE WARNING THAT THE CONSUMABLES HAVE
REACHED SUPPORTED LIMITS AND CONTINUING WITH OPERATION OF
THE INSTRUMENT, PLEASE READ AND UNDERSTAND THE FOLLOWING
IMPORTANT NOTICE AND INFORMATION:


Life Technologies does not recommend the use of consumables that exceed supported
limits. The recommended limits are designed to promote the production of high
quality data and minimize instrument downtime. Reagent and consumable lifetime
minimum performance are based on testing and studies that use reagents and
consumables that have not exceeded supported limits.


The use of consumables beyond the supported limits may impact data quality or
cause damage to the instrument or capillary array. The cost of repairing such damage
is NOT covered by any Life Technologies product warranty or service plan. Customer
use of expired consumables is at customer's own risk and without recourse to Life
Technologies. For example, product warranties do not apply to defects resulting from
or repairs required due to misuse, neglect, or accident including, without limitation,
operation outside of the environmental or use specifications or not in conformance
with Life Technologies instructions for the instrument system, software, or
accessories.


Hi‑Di™ Formamide


Important notice
regarding use of
consumables that
exceed supported
limits
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Please see your specific service contract or limited product warranty for exact
language regarding coverage and ask your Life Technologies representative if you
have further questions.


Overview of the 3500 Series Data Collection Software 3.1


During a run, the software:
• Controls the instrument and generates sample data files:


– Sequencing (.ab1)
– Fragment analysis (.fsa)
– HID analysis (.hid)


• Performs primary analysis:
– For sequencing applications: Basecalling
– For fragment analysis and HID applications: Sizecalling


You can access the Dashboard from any screen by clicking the Dashboard tab.


Figure 2   Dashboard overview


About the
software 


Dashboard
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The Dashboard gives you quick access to the information and tasks you need to set up
and run:


• Workflow, Maintenance, and Library tabs—Advances to the screens to set up,
load, run, and review plates, maintenance wizards, and library items.


• Menu bar—Accesses administrative and tools functions.
• Common operations—Allows you to quick-start (load a plate that is set up),


create or edit plates, view results, and access the Maintenance workflow.
• Quick view—Displays gauges that show the remaining usage of consumables


and gives the status of instrument conditions. Consumable usage is automatically
tracked by the instrument by RFID tags.


• Consumables information—Gives details for the installed consumables and
indicates if any consumable is about to expire based on RFID tags.


• Calendar reminders—Displays the tasks listed in the schedule.
• Help icon —Displays a help topic specific to a screen or an area of the screen.


All screens include  icons.


Click the Workflow tab at the top left of the screen to access the Workflow screen.


The Workflow tab contains the screens where you set up, load, and run plates, and
view results.


Select a task in the navigation pane to access each screen.


The Workflow navigation pane is designed as a task workflow. Each screen contains a
button that you can click to advance to the next screen in the workflow.


You can click Dashboard or any other tab item at any time to advance from the
Workflow.


Workflow 
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Select Maintenance in the menu bar to access the Maintenance workflow.


The Maintenance workflow contains the screens where you calibrate, run install
checks, run maintenance procedures, and access records about instrument
maintenance and service.


You can click Main Workflow or Dashboard or select any other menu item at any
time to advance from the Maintenance workflow.


The Maintenance workflow is described in Chapter 9, “Maintain the Instrument“.


Click the Library tab at the top left of the screen to access the Library.


The Library contains items that you manage plates, assays, file name conventions, and
results groups that you use to acquire and process data.


You can click Workflow or select Dashboard or any other menu item at any time to
advance from the Library workflow.


Maintenance
workflow


Library workflow
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This option is available if your system includes a license for the Security, Audit, and
E-Signature module.


Select SAE in the menu bar to access:


• Security, Audit, and E-signature modules
• Change Password function


Select Tools in the menu bar to access:


• View Run Logs for reports of instrument runs
• Manual Commands to troubleshoot instrument performance


Select Manage in the menu bar to access:
• Archive, Restore, and Purge functions
• License Manager to renew the software license


SAE menu


Tools menu


Manage menu
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Select Preferences in the menu bar to set default parameters.


Preferences allow you to set system and user defaults for settings such as the date
format, sample data file storage location, export file formats for sequencing data, and
a variety of sequencing-specific settings.


Select Help in the menu bar to access software help.


The Help menu provides quick access to brief information about how to perform
tasks on a screen. For details about tasks and other information, refer to the chapters
in this user guide.


You can install the 3500 Series Data Collection Software 3.1 on a computer that is not
connected to an instrument. You can use this stand-alone version of the software to:


• Create plates, protocols, and other library items, then import them into a version
of the software that is installed on an instrument computer


• Review completed results


Do not select instrument-related functions in the stand-alone version of the software.


IMPORTANT! Do not rename the computer after the 3500 Series Data Collection
Software 3.1 is installed. The instrument computer has been assigned a unique name.
Changing the name may cause the software to malfunction.


Preferences menu


Help menu


Use the software
without an
instrument
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Start the system


■ Workflow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28


■ Start the computer and instrument . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29


■ Start the software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30


■ Check system status in the Dashboard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32


■ Set preferences (optional) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36


Workflow


Power on the computer (do not log in), then power on the instrument (see “Start
the computer and instrument“ on page 29)


q


When the green front panel indicator stops blinking, log in to Windows™ operating
system, then start the software (see “Start the software“ on page 30)


q


“Check calendar reminders“ on page 32


q


“Check consumables status“ on page 33


q


“Replenish consumables“ on page 35


2
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Start the computer and instrument


IMPORTANT! The order in which you turn on the computer and instrument is critical
for proper communication between the instrument and the computer. Follow the
sequence of steps given in this section (power on computer but do not log in, power
on instrument, log in to Windows™ operating system).


1. Power on the computer and monitor, but do not log in to the Windows™


operating system.


2. Verify that the instrument is connected to the appropriate power supply.


CAUTION! Do not unpack or plug in any components until a service
representative has configured the system for the proper operating voltage.


IMPORTANT! Do not rename the computer after the 3500 Series Data Collection
Software 3.1 is installed. The instrument computer has been assigned a unique
name. Changing the name may cause the software to malfunction.


3. Inspect the instrument interior. Ensure that:
a. The oven door is closed.


b. No objects are left inside the instrument.


IMPORTANT! Misplaced objects left inside the instrument can cause damage.


4. Close the instrument door.


5. Power on the instrument:


Power button Tray button Light button


a. Press the power on/off button on the front of the instrument and wait for the
green status light to turn on.


Note: If the door is open during power on, the yellow light will continue to
flash until you close the door. See indicator descriptions in “Instrument
front panel indicators“ on page 17.


b. If desired, press the Light button to turn on the interior light.


c. Check the instrument status. Ensure the green status light is on and not
flashing before proceeding. See indicator descriptions in “Instrument front
panel indicators“ on page 17.


6. Log on to the Windows™ operating system.
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Start the software


1. After you log on to the Windows™ operating system, wait ~1 to 2 minutes.


2. Look in the Windows™ taskbar at the bottom right of the desktop.


If the  Server Monitor icon is displayed, go to “Step two: Start the 3500 Series
Data Collection Software 3.1“ on page 31 below.


3. Select 4Programs4Applied Biosystems435004Server Monitor. The 
Server Monitor icon is displayed in the taskbar, then a status bubble is displayed.
It takes ~1 minute for the Server Monitor to start up. When the  Server Monitor
icon is displayed, go to “Step two: Start the 3500 Series Data Collection Software
3.1“ on page 31 below.


IMPORTANT! If the Server Monitor icon does not change to , you cannot start the
software. See “Software troubleshooting — general“ on page 262 for more
information.


Step one: Start the
Server Monitor
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Select Start4Programs4Applied Biosystems4350043500.


The 3500 Series Data Collection Software 3.1 splash screen is displayed for a few
seconds, then the 3500 Series Data Collection Software 3.1 Login dialog box opens.


The Login dialog box is displayed if your system includes a license for the Security,
Audit, and E-signature module.


In the 3500 Series Data Collection Software 3.1 Login dialog box:


Enter your User Name and Password, then click OK. See your 3500 system
administrator for login information.


Note: For information on creating user accounts, see Chapter 8, “Use Security, Audit,
and E-Sig functions (SAE Module)“.


Step two: Start the
3500 Series Data
Collection
Software 3.1


Step three: Log in
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Check system status in the Dashboard


Check calendar reminders and consumables status in the Dashboard.


Gauges


Instrument 
information


Consumables


Calendar 
reminders


Figure 3   Dashboard


The Calendar Reminders section displays reminders for the tasks listed in the
schedule (see “As-Needed instrument maintenance tasks“ on page 226). You can set
the time to trigger calendar reminders in Preferences.


1. Review the Calendar Reminders pane.


2. Perform any scheduled tasks, then click  to mark it as complete, (or click  to
mark it as dismissed if you do not perform the task). Actions are recorded in the
Notifications Log (for more information, see “Review the Notifications Log“ on
page 228.


3. Perform any daily, monthly, or quarterly tasks that are not listed in the Calendar
Reminders pane (see “Maintenance schedule“ on page 223).


Check calendar
reminders
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1. Click Refresh to update consumable status.
The Consumables pane displays expiration dates and lot numbers (determined
from the RFID tags on the consumable containers).


Note: The Expiration Date for consumables is displayed in red if the
consumable is within the following days of expiration: Pouch 7 days, Buffers
7 days, Capillary array 1 day.


2. Check the consumables gauges for the number of injections, samples, or days
remaining for a consumable. See “Instrument consumables handling, usage
limits, and expiration“ on page 19 for information.
When <10% of the allowed use of the consumable remains, the gauge moves into
the red warning range. The consumable also displays in red in the Consumables
pane.   


IMPORTANT! We recommend that you add a calendar reminder to the schedule
for polymer and buffer replacement. Set the notification to display 2 days before
the polymer should be replaced.


Check
consumables
status 
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The Polymer Sample Counter decrements only for wells that contain sample, but the
Polymer Injection Counter decrements for each injection, regardless of whether all
wells contain sample. The sample limit and the corresponding injection limit may not
coincide. The first limit that is reached depends on whether you perform partial or full
injections.


Example: Instrument configuration: 24-capillary, 960 sample polymer pouch


Partial injection
example (not all
wells contain
sample)


1 injection with 24 samples +


49 injections with 1 sample =


73 samples, 50 injections


The 50 injection count limit is
reached before the 960 sample
count limit.


Full injection
example (all wells
contain sample)


40 injections with 24 samples =


960 samples, 40 injections


The 960 sample count limit is
reached before the 50 injection
count limit.


1. Inspect the instrument interior.


2. Wipe any spills.


3. Check for leaks around the buffer-pin valve, check valve, and array locking lever.


1


2


1 Buffer-pin valve
2 CV (check valve) fitting


4. Remove dried residue and ensure that the array locking lever is pushed securely
in place.


Check the fill levels on buffers. Verify that the buffer level is at the top of the fill line
and check that the seal is intact. The meniscus must line up at or above the fill line.
Ensure that the septa on the CBC are properly seated.


IMPORTANT! Replace the buffer if the buffer level is too low.


How the polymer
sample and
injection counters
calculate usage


Check for leaks
and spills


Check buffer fill
levels
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If any consumables are expired or if buffer fill level is too low, replenish the
consumables as described in:


• “Replenish polymer or change polymer type“ on page 232


IMPORTANT! Wear gloves while handling polymer, the capillary array, septa,
ABC, or CBC.


• “Install the anode buffer container (ABC)“ on page 229
• “Install the cathode buffer container (CBC)“ on page 230
• “Fill capillary array with fresh polymer“ on page 234
• “Install or change the capillary array“ on page 235


When you install the CBC buffer septa, press firmly to seat the septa.


IMPORTANT! Look at the CBC from the side and ensure that there is no gap between
the container and the lip of the septum.


Replenish
consumables


Ensure proper
installation of CBC
septa
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Set preferences (optional)


To access the Preferences dialog box, select Preferences in the toolbar. You have the
option to set any or all preferences.


Note: The “type filter text” field at the top of the dialog box is not used.


These system settings apply to all users:
• Date Format
• Instrument Settings (instrument name, message boxes, and run logs)
• Scheduler Preference (trigger time for calendar reminders)
• Sequencing Export Settings
• Spectral Calibration (number of allowed borrowing events)


These user preferences are saved individually for each user.
• Library filtering
• Plate Setup
• Reports Settings
• Run Setup
• Sequencing Settings (review and report settings)
• Warning dialogs


Note: Users can also save user preferences while viewing tables. See “Customize a
table“ on page 76.


Overview
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In the Preferences dialog box, click a system preference, select a setting, then click
Apply to save the preference.


System preference Sets


Date Format Date and time format for the software.


Instrument Settings • Instrument name (appears in the Dashboard, reports, file name conventions, instrument
sensor details, view sequencing results.)


Note: If you have multiple instruments, you can assign each instrument a unique
instrument name.


• Suppress the messages that are displayed when at the start of a run that indicate the
number of days left before a consumable expires or should be replaced.


• Number of runs to preserve in the Run Log (accessed by selecting Tools4View Run
Logs).


Scheduler
Preference


Time for calendar reminders to be displayed in the Dashboard (see “Check calendar
reminders“ on page 32).


Spectral Calibration Number of allowed borrowing events for spectral calibration (see “What you see during a
spectral calibration“ on page 115).


Sequencing Settings
Export


Default file types for files exported during a sequencing run. Exported files are stored in the
same directory as the .ab1 files:


• *.annotation.txt — Information from the Annotation tab in the sequencing trace view
such as data collection time, run time start finish


• *.phd.1, *.scf — Sequencing files


• *.fsta, *.qual, *.seq — Reference files - specify Entire Sequence or Post-trim Sequence
Only


In the Preferences dialog box, click a user preference, select a setting, then click Apply
to save the preference.


User preference Sets


IVD Setup Workflow Not supported.


Library Filtering Default filter for items displayed in the Open Plate from Library dialog box, the Plates
library, and the Assays library. You can set the filter to include only one application type, 8-
and/or 24‑capillary-specific items, or items that contain in their names the text you specify.
Use an asterisk (*) wildcard character to indicate that text may precede or follow the text you
specify. Excluded text is not case-sensitive.


Example: To exclude only items named "ABC", enter ABC . To exclude items named "ABCDE",
enter ABC* . To exclude items named "123ABC", enter *ABC .


You can disable filters in each location to display all items.


Plate setup Default settings for plate name.


Reports Settings Default font and text size and custom logo in reports.


Note:  You can override this setting in each report view.


System
preferences


User preferences


Chapter 2 Start the system
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User preference Sets


Run Setup • Default storage location for data files in file name conventions and results groups.


Note: You can override this setting in file name conventions and results groups.


• Pause After Last Injection—When enabled, allows reinjection of the last injection by
pausing after the last injection is complete (before completing the run).


Sequencing Settings
Trace


Default settings for color representation of nucleotide and quality value bars in the Trace
View in View Sequencing Results:


• NT (nucleotide) Base Color—Click an NT or mixed base Foreground or Background
color block, then select a color for the letter annotation or the highlight color for the
letter annotation.


• Pure Base and Mixed Base QV Colors—Sets the colors and ranges for pure and mixed
base QVs (quality values) displayed in the Trace View:


a. Click a pure base or mixed base color bar to select a new color.


b. Place the mouse pointer over a slider, then drag to set a new range.


We recommend that you set the following ranges for QVs:
– Pure bases: Low QV < 15, Medium QV = 15 to 19, High QV = 20+ (default).


– Mixed bases: Low QV < 5, Medium QV = 5 to 10, High QV > 10 (investigate to
determine the best range for your application).


Sequencing Settings
Trace Print


Settings for sequencing trace reports: Type of trace data, specific print settings, and Y-Scale.


Sequencing Settings
Trace Quality


Quality ranges for:


• QC report—Trace Score and CRL


• Plate report—Trace Score
Set colors and ranges:


a. Click a color bar to select a new color.


b. Place the mouse pointer over a slider, then drag to set a new range.
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User preference Sets


Sequencing Settings
Trace Quality Report


Content and formatting used in QC, Plate, Trace Score, CRL, QV20+, and Signal Strength
reports:


• Sort data—Sort data in Trace Score, CRL, QV20+, and Signal Strength Reports based on
Run Name or Capillary Number.


• Signal based on—Base signal in QC and Signal Strength Reports based on Average Raw
Signal Intensity or Average Raw Signal to Noise Ratio.


• Display well image by—Specify the thumbnail option for Plate Reports: Wider thumbnail
without file name or Smaller thumbnail without file name.


Warning Dialogs Suppress warning messages for deleting an injection or exporting a library item.


Chapter 2 Start the system
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Set up and run


■ Setup workflow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41


■ Prepare the instrument . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41


■ Create or import a plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42


■ Assign plate contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44


■ Prepare and load sample plates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50


■ Quick Start a run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58


■ Load plates for run and create the injection list . . . . . . . . . . . . . . . . . . . . . . . . . . . 59


■ Review and modify the injection list in Preview Run . . . . . . . . . . . . . . . . . . . . . . 62


■ Start the run from Preview Run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64


■ Monitor the run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65


■ Check sequence or sample quality and re-inject samples . . . . . . . . . . . . . . . . . . . 67


■ Review completed injections in Review Results . . . . . . . . . . . . . . . . . . . . . . . . . . 72


■ Pause, resume, or stop a run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72


■ More features in Assign Plate Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73


■ More features in Monitor Run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
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Setup workflow


1. “Prepare the instrument“ on page 41


2. “Prepare sample plates“ on page 52 and “Load the plate in the
instrument“ on page 56


3. “Check system status in the Dashboard“ on page 32


q q


1. “Create or import a plate“ on
page 42


2. “Assign plate contents“ on
page 44


3. “Print the plate layout“ on
page 50


4. “Link the plate“ on page 57


“Quick Start a run“ on page 58


q q


1. “Load plates for run and create the injection list“ on page 59


2. “Review and modify the injection list in Preview Run“ on page 62


3. “Start the run from Preview Run“ on page 64


4. “Check sequence or sample quality and re-inject samples“ on
page 67


Prepare the instrument


1. In the Dashboard, check consumables status (see “Check consumables status“ on
page 33). Ensure that:


• Consumables are not expired
• Adequate injections remain for consumables


2. Ensure that buffer levels are at the fill lines (see “Check buffer fill levels“ on
page 34).


3. Set the oven temperature, then click Start Pre-heat.
Pre-heat the oven and detection cell while you prepare for a run (detection cell
temperature is set by the software). Pre-heating helps mitigate subtle first-run
migration rate effects. The pre-heat function automatically turns off after 2 hours.
We recommend that you pre-heat the oven for at least 30 minutes before you
start a run if the instrument is cold.
Temperatures are displayed in red as they warm to the set-points. When
temperatures are at the set-point they are displayed in green. Temperatures may
fluctuate slightly when they reach the set-point as they stabilize.


4. Check the pump assembly for bubbles and run the Remove Bubble wizard if
needed (see “Remove bubbles from the polymer pump“ on page 237).
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Create or import a plate


Note: If you are running a stand-alone version of the software (a version that is not
installed on the instrument computer), you can create plates, then export them for use
on the instrument computer.


The software includes plate templates that you can use as a starting point to create a
plate (sequencing examples shown). Plate template names reflect the run module
associated with the plate. The run module contains data collection settings.


Appendix Appendix B, “Run modules and dye sets“ lists the run time and size range
collected for each run module.


You can also create your own templates. In addition to defining plate parameters, a
plate template can also contain a list of the appropriate assays for an application. For
more information, see “Create a plate template“ on page 79.


The software includes factory-provided plate templates that you can use as a starting
point to create a plate (you can also create your own plate templates). In addition to
pre-defined plate parameters, a plate template can also contain a list of the
appropriate assays, file name conventions, and results groups for an application. For
more information, see “Create a plate from a template“ on page 42.


1. In the Dashboard, click Create Plate From Template to display the Open Plate
Template from Library dialog box.


About plate
templates


Create a plate
from a template
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2. In the Define Plate Properties screen, enter the plate name and select the number
of wells on the plate.


• Find templates by selecting an attribute, entering the text to search for, then
clicking Go. (Click Clear to clear the field and enter different search criteria).


• Select a template, then click Open.


IMPORTANT! Enter only alpha-numeric characters in the software. Special
characters may not be correctly displayed in some software screens, may cause
problems with plate, file, folder, user account, and/or library item names, and
may interfere with starting a run and/or importing and exporting library items.


IMPORTANT! If you copy/paste sample or plate information into the Assign
Plate Contents screen or into a plate import file, copy from a plain text editor
such as Notepad. Do not copy from a word processing program such as
Microsoft™ Word™, which may include invisible, non-ASCII characters. Non-
ASCII characters in plate or sample information may cause a run to stop or may
prevent a run from starting.


• 96—Select if you are using a 96-well standard reaction plate or 8-strip
standard tubes with a retainer.


• 96-Fast—Select if you are using a 96-well Fast reaction plate or 8-strip fast
tubes with a retainer.


• 384—Select if you are using a 384-well reaction plate (24-capillary
instruments only).


3. (Optional) Enter Owner, Barcode, and Description for the plate. For more
information on these parameters, see “Plates library“ on page 142.


4. (Optional) In the bottom section of the screen, specify auto-analysis settings for
the plate. Refer to the instructions provided with the secondary analysis
software.


5. Click Save.


6. Click Assign Plate Contents, then go to “Assign plate contents“ on page 44.
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1. Do either of the following:
• Create a plate on another 3500 Series Data Collection Software 3.1 computer,


then export (see “Import and export a plate“ on page 79).
• Create a plate import file (see “Create a plate import file“ on page 78.


IMPORTANT! If you copy/paste sample or plate information into the Assign
Plate Contents screen or into a plate import file, copy from a plain text editor
such as Notepad. Do not copy from a word processing program such as
Microsoft™ Word™, which may include invisible, non-ASCII characters. Non-
ASCII characters in plate or sample information may cause a run to stop or may
prevent a run from starting.


2. Access the Assign Plate Contents screen: Click the Workflow tab in the
Dashboard, then select Assign Plate Contents in the navigation pane.


3. Click  Import, then select the plate import file.


4. Click Assign Plate Contents.


Assign plate contents


You assign the following information to the wells in a plate before you can run the
plate:


• Sample names and sample types (required)—Identifies the well positions of each
sample for data collection and processing.


• Assay (required)—Specifies the parameters that control data collection and
primary analysis (basecalling or sizing). All named wells on a plate must have an
assigned assay. For more information on assays, see “Assays library“ on page 144.


• Filename convention (optional)—Specifies file naming. For more information, see 
“File name convention overview“ on page 147.


• Results group (optional)—Specifies sample data file storage. For more
information on assays, see “Results Group overview“ on page 152.


Import a plate


Chapter 3  Set up and run
Assign plate contents3


44 3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1







1. Access the Assign Plate Contents screen from:


• The Define Plate Properties screen by clicking Assign Plate Contents
(described above).


• The navigation pane by selecting Assign Plate Contents.
• The Dashboard by clicking the Workflow tab, then selecting Assign Plate


Contents in the navigation pane.


2. Click Show In Wells to specify the attributes to display in wells.
Figure 4 shows the Plate View of the Assign Plate Contents screen.


Access the Assign
Plate Contents
screen
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1


2


3


4


5


Figure 4   Assign plate Contents


1 Show well attributes
2 Name samples
3 Assign assays, file name conventions, and results groups
4 Assign sample types and user-defined fields
5 Link plate for run
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Note: For other ways to name samples, see “Name samples in the plate view“ on
page 73 and “Use the table view“ on page 75.


1. Click a well, type a sample name directly into the well, then press Enter.


2. Click-drag to select multiple wells.


3. Right-click and select Fill or Fill Series to populate the selected fields.


Note: To use Fill Series, type a number as the last character of the named well.
The number will increment for each well in the series.


Note: You can copy and paste sample names instead of using fill commands.


Name samples
and assign sample
types in the plate
view
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4. At the bottom-right of the Assign Plate Contents screen, expand the Customize
Sample Info pane.


5. In the Plate View, click-drag to select the wells of interest.


6. Specify the Sample Type for the selected wells, then press Enter.


7. (Optional) Specify User Defined Fields and Comments. User Defined Fields
contain additional attributes you can assign to a plate and are displayed only in
Table View.


IMPORTANT! Enter only alpha-numeric characters in the software. Special
characters may not be correctly displayed in some software screens, may cause
problems with plate, file, folder, user account, and/or library item names, and
may interfere with starting a run and/or importing and exporting library items.


IMPORTANT! If you copy/paste sample or plate information into the Assign
Plate Contents screen or into a plate import file, copy from a plain text editor
such as Notepad. Do not copy from a word processing program such as
Microsoft™ Word™, which may include invisible, non-ASCII characters. Non-
ASCII characters in plate or sample information may cause a run to stop or may
prevent a run from starting.
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8. For sequencing assays, specify Amplicon and Specimen.


9. Repeat steps step 6 through step 8 to assign the Sample Type for all named wells.


10. Go to “Assign assay, file name convention, and results group in the plate
view“ on page 49.


Note: If a file name convention or results group you created is not listed for the plate,
go to “Add assays, file name conventions, and results groups to a plate“ on page 77.


1. Select the wells for which to specify an assay.


2. Select the checkbox next to the assay name to assign the assay to the selected
wells.


3. Repeat for file name conventions and results group.


4. Select Save Plate.


5. Go to “Print the plate layout“ on page 50.


Assign assay, file
name convention,
and results group
in the plate view
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If you do not specify a file name convention, data files are named in this format:
<sample name>_<well>.


If you do not specify a results group, files are stored in the location specified in the file
name convention or in Preferences4User4Run (see “User preferences“ on page 37).


If you specify both a file name convention and a results group, files are stored in the
location specified in the results group.


1. In the Assign Plates for Run screen, click View Plate Grid Report.


2. Select Print Preview or Print as needed.


3. To save the report electronically (.pdf), print the report and select CutePDF
Writer as the printer.


4. Close the report.


5. Go to “Prepare and load sample plates“ on page 50.


Prepare and load sample plates


IMPORTANT! Do not use warped or damaged plates.


How file location
in file name
conventions and
results groups
work


Print the plate
layout
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The capillary-to-plate mapping for the default injection order is shown below. If you
change the injection order in the injection list, mapping differs from the examples
shown below.


We recommend that you inject one allelic ladder for each set of 24 samples in HID
runs:


• 8-capillary instruments—One allelic ladder per 3 injections
• 24-capillary instruments—One allelic ladder per 1 injection


Allelic ladders that are injected under the same conditions are recommended to
accurately genotype samples in the secondary analysis software (GeneMapper™ ID-X
Software v1.3 or later).


IMPORTANT! Variation in laboratory temperature can cause changes in fragment
migration speed that can, in turn, cause sizing variation. We recommend the
frequency of allelic ladder injections described above to account for normal variation
in fragment migration speed. However, during internal HID validation studies, verify
the required allelic ladder injection frequency to ensure accurate genotyping of all
samples in your laboratory environment.


Capillary-to-plate
mapping


Allelic ladder run
requirements
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For a 24-capillary instrument, create a results group that specifies an injection folder,
then select this results group for all injections on the plate.


For an 8-capillary instrument, create one results group for each set of three injections
on the plate (each results group specifies a results group name folder). For more
information, see “Results Group example 2: store re-injections in separate folders“ on
page 158.


1. Pipet samples into the plate according to the plate layout (see “Print the plate
layout“ on page 50).


2. Briefly centrifuge the plate.


3. Verify that each sample is positioned correctly in the bottom of its well.


IMPORTANT! If the contents of any well contain bubbles or are not located at the
bottom of the well, briefly centrifuge the plate, remove the plate from the
centrifuge, and verify that each sample is positioned correctly in the bottom of its
well.


4. Store the plate on ice and protected from light until you prepare the plate
assembly and load the plate in the instrument.


Results group for
one allelic ladder
per run folder


Prepare sample
plates
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Prepare the plate assembly on a clean, level surface. Wear gloves when handling
septa. Do not heat plates that are sealed with septa.


96-well plate assembly


IMPORTANT! Use the correct plate base for standard plates. Using the wrong plate
base may affect performance. See Appendix D, “Catalog numbers“ for plate assembly
specifications and catalog numbers.


1


2


3


1 Plate retainer
2 Plate with septa strip
3 Plate base


1. Align the holes in the septa with the wells of the plate (general purpose supply),
then press down firmly on the septa until the septa lies flat on the plate.


2. Place the plate into the plate base.


3. Snap the plate retainer (cover) onto the plate, septa, and plate base.


4. Verify that the holes of the plate retainer and the septa are aligned. If holes are
not aligned, take it apart, then re-assemble.


IMPORTANT! The array tips will be damaged if the plate retainer and septa
holes do not align correctly.


5. If the contents of any well contain bubbles or are not located at the bottom of the
well, briefly centrifuge the plate, remove the plate from the centrifuge, and verify
that each sample is positioned correctly in the bottom of its well.


Prepare the plate
assembly
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8-strip tube standard or fast assembly


IMPORTANT! Use the correct plate base for 8-tube standard or fast strips. Using the
wrong plate base may affect performance. See Appendix D, “Catalog numbers“ for
plate assembly specifications and catalog numbers.


1 


2 


3 


4 


5 


6 


Figure 5   8-strip standard tube assembly
1 Plate retainer
2 Septa
3 Retainer
4 8-strip tubes
5 96-well tray
6 Plate base
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1


2


5


4


3


Figure 6   8-strip fast tube assembly
1 Plate retainer
2 Septa
3 8-strip tubes
4 96-well tray
5 Plate base


1. Place the tubes in the 96-well tray.


IMPORTANT! The array tips will be damaged if the plate retainer and septa strip
holes do not align correctly.


2. (8-strip standard tube only) Place the retainer on the tubes.


3. Align the holes in the septa strip with the retainer (8-strip standard tube) or the
tubes (8-strip fast tube), then firmly press down.


4. Place the tray-tube-retainer assembly into the plate base.


5. Snap the plate retainer (cover) onto the plate, septa, and plate base.


6. Verify that the holes of the plate retainer and the septa strip are aligned. If holes
are not aligned, re-assemble and then assemble the plate assembly.


7. If the reagents of any well contain bubbles or are not located at the bottom of the
well, briefly centrifuge the plate, remove the plate from the centrifuge, and verify
that each sample is positioned correctly in the bottom of its well.
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384-well plate assembly 


IMPORTANT! Use the correct plate base for 384-well plates. Using the wrong plate
base may affect performance. See Appendix D, “Catalog numbers“ for plate assembly
specifications and catalog numbers.


1. Place the sample plate into the plate base.


2. Place the septum on the plate and press down to seat.


3. If the reagents of any well contain bubbles or are not located at the bottom of the
well, briefly centrifuge the plate, remove the plate from the centrifuge, and verify
that each sample is positioned correctly in the bottom of its well.


1. Click the Tray button on the front panel to move the autosampler to the front
position, then open the instrument door.


2. Place the plate in the autosampler with the labels facing you (or the instrument
door) and the notched corner of the plate in the notched corner of the
autosampler.


3. Close the instrument door to initialize the instrument.


Load the plate in
the instrument
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1. In the Assign Plates for Run screen, click Link Plate for Run.


Note: By default, plate A position is selected.


2. Go to “Load plates for run and create the injection list“ on page 59.


Link the plate
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Quick Start a run


Load the plate in the instrument before proceeding (see “Load the plate in the
instrument“ on page 56).


You can start a run in the Dashboard by selecting a plate with plate contents already
assigned.


1. In the Dashboard, click Quick Start Run to display the Select Plate from Library
dialog box.


2. Select a plate, then click Load Plate.


3. Click Start Run from the Load Plates for Run screen.


Note: If an install check for the run application type (Sequencing or Fragment)
has not been performed, a message is displayed and the run does not start.
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Load plates for run and create the injection list


Load the plate in the instrument (see “Load the plate in the instrument“ on page 56)
and link the plate (“Link the plate“ on page 57) before proceeding.


1. Access the Load Plates for Run screen (Figure 7) from:
• The Assign Plate Contents screen by clicking Link Plate for Run.
• The navigation pane by selecting Load Plates for Run in the navigation


pane.


• The Dashboard by clicking the Workflow tab, then selecting Load Plates for
Run in the navigation pane.


2. Review the consumables information and the calibration information and ensure
the status is acceptable for a run.


3. Enter a Run Name or use the default run name: <Start Instrument Run
Date/Time Stamp> YYYY-MM-DD-hh-mm-ss-SSS (milliseconds), for example,
“Run 2014-06-10-17-33-46-522” where the run start date is February 5 2009 and
the run start time is 15:03:42:096.


Note: An instrument run begins when you click Start Run (on the Load Plates
for Run screen) and ends when the last injection on the last plate has completed.
For example, if you link two plates, then start the run, both plates and any
duplicate injections or re-injections are part of the same instrument run. An
injection is an instance of 8 or 24 samples (depending on instrument
configuration) processed simultaneously under the same conditions.
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When you access the Load Plates for Run screen by clicking Load Plates for Run
on the Assign Plate Contents screen, the plate is automatically linked (indicated
by the active Unlink button).


Figure 7   Load Plates for Run


4. If needed, click Unlink, then follow the steps in “Link a plate (if a plate is not
linked)“ on page 61.


5. As needed, click Switch Plates (  ) to assign the plate to the other
position in the autosampler.
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6. Click either of the following:
• Create Injection List—Displays the Preview Run screen where you can


modify the injection list before starting the run. Go to “Review and modify
the injection list in Preview Run“ on page 62.


• Start Run—Displays the Monitor Run screen. Go to “Monitor the run“ on
page 65.


Note: If an install check for the run application type (Sequencing or Fragment)
has not been performed, a message is displayed and the run does not start.


If you access the Load Plates for Run screen from the navigation pane, a plate may
not be linked (indicated by the active Link Plate button).


To link a plate:


1. Click Link Plate to display the Select Plate from Library dialog box.


Link a plate (if a
plate is not linked)
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2. Select a plate, then click Link Plate.


3. Do either of the following:
• Click Create Injection List, then go to “Review and modify the injection list


in Preview Run“ on page 62
• Click Start Run, then go to “Monitor the run“ on page 65


Note: If an install check for the run application type (Sequencing or Fragment)
has not been performed, a message is displayed and the run does not start.


Instead of clicking Link Plate to select a plate, you can click-drag a plate from the
Recent Plates tab (pending plates) or the Recent Runs tab (processed plates).


Review and modify the injection list in Preview Run


The Preview Run screen allows you to modify the injection list before you start the
run.


1. Access the Preview Run screen (Figure 8) from:
• The Load Plates for Run screen by clicking Create Injection List.
• The navigation pane by selecting Preview Run.
• The Dashboard by clicking the Workflow tab, then selecting Preview Run in


the navigation pane.


Link a plate from
the Recent Plates
or Recent Runs
tab
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Figure 8   Preview Run screen


2. Click the icon above the plate to specify the attributes to display in the plate
view.


3. Click the Plate tabs to display Plate A or Plate B.
The Preview Run screen contains an injection list and a plate view. The injection
list is linked to the plate view. Click an injection to select the associated wells in
the plate view.


IMPORTANT! If the injection list is blank, make sure that you clicked Create
Injection List on the Load Plates for Run screen.
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4. To modify the injection list at any time before a run or during a run, select an
injection, then click  Move Up,  Move Down, and  Delete as needed.


5. To specify a duplicate injection (a replicate injection that uses the same
instrument protocol as the original injection), select an injection, then click .
Sample data files for each duplicate injection can be saved in a separate folder in
the results group folder if specified in the results group.


Start the run from Preview Run


When the injection list is configured, click Start Run. The Monitor Run screen is
automatically displayed.


IMPORTANT! You must re-inject samples before the run completes unless the Pause
after last injection preference is set.


Note: If an install check for the run application type (Sequencing or Fragment) has
not been performed, a message is displayed and the run does not start.
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Monitor the run


The Monitor Run screen (Figure 9) is automatically displayed when you click Start
Run in the Load Plates for Run screen or the Preview Run screen. The current
injection is highlighted in green in the plate view. The injection list is linked to the
plate view. Click an injection to select the associated wells in the plate view. A selected
injection is highlighted in green in the plate view.


Figure 9   Monitor Run screen


1. Click the Table Settings button, then specify the columns to show or hide in the
injection list.
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2. (Optional) Specify the attributes and/or display sample details:
• Click the icon above the plate to specify the attributes to display in the plate


view. In addition to the attributes available in Preview Run, a Flag attribute
is available.


If you select the Flag attribute, green marks are displayed for wells with
Average QV values that are within range, yellow marks are displayed for
wells with Average QV values that are in the suspect range, and red marks
are displayed for wells with Average QV values that are out of range.


• Place the mouse pointer over a well to display sample details.
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Check sequence or sample quality and re-inject samples


When an injection is complete, it is flagged with  in the Injection and Analysis
columns. If the software detects a problem with offscale data or low quality samples,
the injection is also flagged with .


Note: If the Injection, Analysis, or Flag columns are not displayed, you can click the
Table Settings button, then show them in the injection list.


1. Expand the Flag pane at the bottom right of the screen.Check sequence
or sample quality
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The flag table displays a quick preview of sample quality and identifies samples
that may need investigation. The flag table is linked to the plate view.


2. Click a flag to select the associated well in the plate view:


Note: If no samples are listed in this pane, no flags were found and the samples
have passed quality checks.


•  All samples passed
•  At least one sample is in the suspect range and requires review
•  At least one sample is offscale or is in the fail range


3. To filter the flag table, select a flag type. To sort the table, double-click column
headers.
The flags you may see in the flag table are:


Flag/Symbols Description


Offscale
 


(green or red)


 (red) At least one data point in the analysis range has
saturated the CCD camera.


Note: In the View Results screen, an offscale sample is
flagged with  .


QV: Average Quality
Value (sequencing)


  
(green, yellow, red)


 (yellow) or  (red) The Average Quality Value (based on
CRL, Trace Score, and QV20+ results) is in the Suspect or
Fail range. For information, see “Basecalling protocol—QV
settings“ on page 178.


SQ: Sizing Quality
(fragment)


  
(green, yellow, red)


 (yellow) or  (red) The Sizing Quality is in the Suspect
or Fail range. For information, see “Sizecalling protocol—
QC settings“ on page 184.


IMPORTANT! Normalization is not applied to samples


with  (red) Sizing Quality.
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4. Click a row in the flag table, then click the Sample tab in Instrument Run Views
to display the associated data in the Sample view.


A re-injection physically re-injects all samples in the capillary array. You can specify
whether to collect data for all or only selected samples in the array.


By default, you can specify a re-injection before the run completes. To allow re-
injections after a run is complete, set the Pause After Last Injection preference (see 
“User preferences“ on page 37).


1. Select the injections or wells to re-inject:


Note:  Re-inject is dimmed if you select an injection that contains more than
one results group, or if you select flags in the flags table that correspond to
samples with different results groups. To enable  Re-inject, select samples that
specify the same results group.


To collect data for all wells in an injection 1. Select the injection in the injection
list.


2. Click  Re-inject.


To collect data for only specific wells


Note: You can also re-inject specific
samples in Review Results.


1. Select the injection.


2. Select in the array view the capillary
that corresponds to the well or
sample of interest (see “Array
view“ on page 81).


3. Click  Re-inject.


To collect data for only samples that
contain flags


1. Select the samples in the flag table
(see “Check sequence or sample
quality“ on page 67).


2. Click  Re-inject.


Note: If you are running an HID plate, see “Re-inject HID allelic ladder
samples“ on page 71.


Re‑inject samples
from the Monitor
Run screen
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2. In the Re-injection dialog box, select options, then click OK.


Note: Sample data files for each re-injection can be saved in a separate folder in
the results group folder if specified in the results group.


If you select a protocol other than the original, the software:
• Creates a copy of the assay specified for the re-injected well (Original_Assay-1).
• Adds the new or modified instrument protocol to Original_Assay-1.
• Assigns Original_Assay-1 to the re-injected well only.
• Saves the plate (the software does not save the copy of the assay to the library).


If the Injection Number attribute is selected for display in the plate view, the number
of the original injection and the re-injection are shown.


1


2


1 Sample 1 selected for re-injection
2 Re-injection number listed for all samples in the re-injection


If you select a
protocol other
than the original


How re-injections
are displayed in
the plate view
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Note: If you select only specific wells for the re-injection (which physically re-injects
all samples for the capillary array but collects data only for the selected wells), the re-
injection number is displayed for all samples in the re-injection, not just the samples
selected for data collection.


If you select to re-inject a sample that includes an allelic ladder in its results group,
but the allelic ladder is not part of the injection, the software prompts you to select
one or more allelic ladder samples to re-inject.


For example:
• You are running an 8-capillary instrument, and you have specified one results


group for each set of three injections (for more information, see “Results Group
example 3: store one allelic ladder per run folder (8-capillary instruments)“ on
page 160)


• The allelic ladder sample is in Injection 1.
• You select for re-injection a sample that is in injection 2.
• The software prompts you to select one or more allelic ladder samples to re-inject.


The allelic ladders available to select are from the same plate and within the same
results group as the original injection. If the results group does not contain an
allelic ladder sample, the software does not prompt you to select one for re-
injection.


In the Add Allelic Ladder to Re-injection dialog box:


1. Select one or more allelic ladder samples.


IMPORTANT! The software does not display the well location of allelic ladder
samples in this dialog box. To identify allelic ladder samples for re-injection,
include the well position in the allelic ladder sample name when you assign plate
contents.


2. Select whether to collect data for the remaining samples in the allelic ladder re-
injection.


Re-inject HID
allelic ladder
samples
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3. Select whether to apply a modified instrument protocol to the allelic ladder re-
injections, or whether to use the original instrument protocol for the allelic
ladder re-injection(s). You will select the modified protocol in the next screen.


IMPORTANT! Allelic ladders that are injected under the same conditions are
recommended to accurately genotype samples in the secondary analysis software
(GeneMapper™ ID-X Software v1.3 or later).


4. Click OK.


5. Specify the remaining re-injection settings as described in “Re-inject samples
from the Monitor Run screen“ on page 69.


Review completed injections in Review Results


You can review results for any completed injections. Select the injection, then click
Review Results. The samples for the injection are loaded in the Samples Table in
Review Results. For more information, see Chapter 4, “Review sequencing results“.


Pause, resume, or stop a run


As needed, click:
•  Pause—Pauses the run after the current injection completes (the  symbol is


not displayed in the injection list because the injection continues to completion).
•  Resume—Resumes the run.


As needed, click:
•  Abort—Immediately aborts the current injection and pauses the instrument


run. You can resume the run or terminate the injection list. Do not click Delete to
stop an injection.


IMPORTANT! You can stop the current injection only when the front panel
indicator is blinking green. If you click  Abort when the front panel indicator is
solid green, the physical injection is already completed (although the software is
still processing the information) and a message is displayed indicating that there
is no injection in process.


•  Terminate injection list—Stops the instrument run. Terminate is active only
after you click  Pause or  Abort.


Pause and resume


Abort or terminate
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More features in Assign Plate Contents


To name samples in the Plate View:


To name one sample • Click a well, then type a sample name directly into the field, then press Enter.
or


• Copy and paste a name from another well.


To set the direction for the cursor when you press Enter:
Click  to set the Enter key to move the cursor vertically to the next row.
Click  to set the Enter key to move the cursor horizontally to the next column.


To name multiple
samples


• Click a named well.


• Click-drag multiple wells.


• Right-click and select Fill or Fill Series to populate the selected fields.


Note: To use Fill Series, type a number as the last character of the named well). You can
also copy and paste sample names.


To name all wells at
one time


• Select all wells.


• Select assays, file name conventions, and results group for the plate.


• Enter name and select sample type (in the Customize Sample Info pane) for the whole
plate.


Name samples in
the plate view
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1. Click Show In Wells to specify the attributes to display in wells.


2. Click Select Wells to select wells with a specific attribute.


3. Click Zoom In, Zoom Out, and Fit as needed.


Customize the
plate view
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Click Array Selection to select wells by injection. Click again to turn off array
selection.


1. Click Table View.


2. Click the Sample Name field, then type a name.


3. 3. Click  next to each field, then select a setting.


View the capillary-
to-plate map


Use the table view
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4. Right-click a column header, then select Fill or Fill Series to populate the
selected fields (to use Fill Series, type a number as the last character of the named
well).


Note: You can double-click column headers to sort columns. Multi-column
sorting is supported (see “Sort by one or multiple columns“ on page 76 below).


Double-click column headers to sort. To sort by multiple columns:
• Double-click a column header to sort the column.
• Alt+Shift-click another column header to sort another column.
• Alt+Shift-click a third column header to sort a third column.


Numbers in the column headers reflect sort order.


Click the Table Settings button, then specify the columns to show or hide.


Click:
• Apply—To use the settings for this session only.
• Save to Preferences—To save for future use by all users. Preferences are saved


for the logged-in user.
• Restore Defaults—To restore factory-default settings.


Sort by one or
multiple columns


Customize a table
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To add an assay, file name convention, or results group from the library, click Add
from Library at the bottom of the Assign Plate Contents screen.


The 3500 Series Data Collection Software 3.1 allows you to import plate information
from files that you create in an application other than the 3500 Series Data Collection
Software 3.1. To create a template for importing plate information, set up a plate in the
3500 Series Data Collection Software 3.1, then export it to create a file that contains the
correct header and column information for importing:


1. In the Dashboard, click Create Plate from Template.


2. In the Open Plate Template from Library dialog box:
a. Select a filter to display the plate template type of interest.


b. Select a plate template, then click Open.


3. Enter a name for the plate, then specify the capillary length and polymer type for
the plate.


4. Click Assign Plate Contents.


Add assays, file
name conventions,
and results
groups to a plate


Create a plate
import template
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5. In the Assign Plate Contents screen, click  Export.


Note: Before you click Export, you can assign other plate elements to the plate
import template as described in “Assign plate contents“ on page 44.


6. Select a file type for the plate import template.


7. Enter a name and location for the plate record template.


8. Click Save.
The figure below shows the format of the exported plate.


1. Open a plate import template (see “Create a plate import template“ on page 77.


2. Save the plate import template under a new name.


3. Enter sample names (required).


4. (Optional) Enter information for the remaining columns. Note: If you specify
assay, results group, or file name convention names, the names you enter must
exactly match the names of existing items in the library.


IMPORTANT! If you copy/paste sample or plate information into the Assign
Plate Contents screen or into a plate import file, copy from a plain text editor
such as Notepad. Do not copy from a word processing program such as
Microsoft™ Word™, which may include invisible, non-ASCII characters. Non-
ASCII characters in plate or sample information may cause a run to stop or may
prevent a run from starting.


5. Save the plate import file.


Create a plate
import file
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You can edit a plate from:
• Library—Select a plate, then click Edit.
• Dashboard—Click Edit Existing Plate.
• Define Plate Properties screen—Select Open Plate4Edit Existing Plate.
• Assign Plate Contents screen—Select Open Plate4Edit Existing Plate.


You can import and export plates from:
• Plates library—Plates in .xml format for use on another 3500 instrument. See 


“Import and export a library entry“ on page 141.
• Define plate properties— Plates in .txt, .csv, and .xls format—Files you create


that contain plate information in a specific format.
• Assign Plate Contents— Plates in .txt, .csv, and .xls format—Files you create that


contain plate information in a specific format.


A plate template contains default settings that you can edit when you create a plate
from the template.


1. Create a plate (see “Create a new plate“ on page 143).


2. (Optional) Add sample names and sample types (see “Name samples and assign
sample types in the plate view“ on page 47).


3. (Optional) Add the assays, file name conventions, and results groups appropriate
for this plate template’s application (see “Add assays, file name conventions, and
results groups to a plate“ on page 77).
Adding assays, file name conventions, and results groups to the plate template
automatically displays these items in the Assign Plate Contents screen when you
open the plate template. You do not have to add these items from the library for
each plate you create.


4. (Optional) Click Show In Wells to specify the attributes to display in wells in the
template.


5. Select Save Plate4Save As Template. The software displays the template icon
 below the plate layout.


Edit a plate


Import and export
a plate


Create a plate
template
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Specify the default plate type for the Open Plate dialog box in Preferences.


When you print any report, you can select CutePDF Writer as the printer, to save the
report to .pdf.


More features in Monitor Run


Select an injection, then click an instrument run view tab. As needed:
• Click  to zoom in and out.
• Click  to detach a view and display it in a separate window that you can move


around on the screen.
To locate a detached view, click the 3500 task bar icon.


Specify the default
plate type for the
Open Plate dialog
box


Save electronic
version of reports


Review the
Instrument Run
views
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The Array view shows the color data (based on the dominant fluorescence color) for
each capillary as a function of instrument scan number (time). Adjust the brightness
and color by using the slider bars above the view.


The Sample view shows the relative dye concentrations as a function of instrument
scan number (time) for the selected capillary. You can select and deselect the dye
colors to display.


The EPT view (ElectroPhoresis Telemetry) shows instrument data conditions (laser
power, temperatures, electrophoresis voltage) as a function of time. In the legend to
the right of the EPT view, you can select and deselect the traces to display in the view.


Array view


Sample view


EPT view
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Review sequencing results


■ Workflow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82


■ Access the View Sequencing Results screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82


■ Review results for the currently running sequencing plate . . . . . . . . . . . . . . . . . 83


■ Review previously run sequencing samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84


■ Review sequence quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84


■ Review traces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86


■ Understand Quality Values (QVs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88


■ Re-inject samples from Review sequencing results . . . . . . . . . . . . . . . . . . . . . . . . 89


■ View, print, and save (.pdf) trace quality reports . . . . . . . . . . . . . . . . . . . . . . . . . . 89


■ Export sequencing results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90


■ Modify sequence data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90


Workflow


“Review sequence quality“ on page 84


q


“Re‑inject samples from Review sequencing results“ on page 89


q


“View, print, and save (.pdf) trace quality reports“ on page 89


q


“Export sequencing results“ on page 90


Access the View Sequencing Results screen


Access the View Sequencing Results screen from:
• The Monitor Run screen by clicking Review Results.
• The navigation pane by selecting View Sequencing Results.
• The Dashboard by clicking View Run Results.
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Review results for the currently running sequencing plate


To view results for completed injections in the current run while a run is in progress:


1. Navigate to View Sequencing Results4Trace Quality View.


2. Select one or more samples, then click  Open Trace to display the data in the
Trace pane.


Note: The basecaller version listed in the basecalling protocol is limited to a
3-digit number. The version listed in sequencing results is a 4-digit number. The
fourth digit is an internal number used by the software.
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Review previously run sequencing samples


If you access the View Sequencing Results screen when no run is in progress and no
plate is linked, no samples are listed. (If the plate from the most recent run is linked,
the results from that plate are displayed.)


To view results for samples other than those from the most recent run, click 
Import, then select the samples to review.


Review sequence quality


1. Display Metric Analysis results to review sample basecalling and trimming
results.


2. Click the Table Settings button, then specify the columns to show or hide.


3. Double-click column headers to sort columns. Multi-column sorting is supported
(see “Sort by one or multiple columns“ on page 76).
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4. Review the results:


Result Description


Trace Score The average basecall Quality Value (QV) of bases in the clear
range sequence of a trace.
The clear range is the region of the sequence that remains
after excluding the low-quality or error-prone sequence at the
5¢ and 3¢ ends. The clear range is calculated by the KB
basecaller using QVs.


CRL The longest uninterrupted segment of bases with an average
Quality Value (QV) ³20.
In addition to evaluating the QV of a base call, the software
considers the QV of adjacent bases within a ±21-bp moving
average to determine a contiguous read length based on
quality values.


QV20+ The total number of bases in the entire trace with Quality
Value ³20.


Trace Score Quality
CRL Quality QV20
Quality


Pass/fail/check determined by the settings in the Basecalling
protocol QV Settings tab.


PUP Score A measure of noise or pull-up that is determined by taking the
mean of the ratios of signal strength calculated for each base-
called peak: (primary peak/secondary peak under the primary
peak).
A higher value indicates less baseline or secondary noise. A
lower value indicates an elevated baseline or secondary noise.
Example 1: Main called base signal strength is 1,000 RFU and
the largest secondary peak beneath it is 10 RFU; PuP=100
Example 2: Main called base signal strength is 1,000 RFU and
the largest secondary peak beneath it is 100 RFU; PuP=10


5. Review warnings:
a. Scroll to the right of the Metric Analysis table to display the Warning


column.


b. Display the Analysis Status legend.


Chapter 4 Review sequencing results
Review sequence quality 4


3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1 85







c. Review warnings:


Result Description


 Success Basecalling and trimming successful.


 Success with
warning


Basecalling successful, trimming not successful.
Warning messages are listed in the Warning/Error
Message column (default position is the last column
in the table).


 Fail Basecalling and trimming failed, no results
generated.


 Error Basecalling and trimming failed due to internal
software error, no results generated.


 Unclassified No analysis performed.


6. (Optional) Click Minimize and Restore to collapse and expand the samples table.


Review traces


1. Select the samples of interest in the samples table, then click  Open Trace.


2. Select items from the trace toolbar to manipulate the trace as needed. Place the
mouse pointer over a button for the description of the button.


3. (Optional) Modify trace display:
• Use the Tile Viewer options to display up to four traces at a time.


• Set trace colors in Preferences (see “Overview“ on page 36).


Chapter 4 Review sequencing results
Review traces4


86 3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1







4. Set the category of base for the Tab key.


5. Review traces: press Tab to review bases from left to right in a trace. Press Shift
+Tab to move right to left.


Bases


QV bar
Place mouse pointer on 
bar to display QV value


Mixed base


Viewing options


Place mouse pointer 
in trace to display QV


Peak
(analyzed data)


QV bar


Move slider to
scale vertically


Place mouse pointer
in trace to zoom


6. Click the tabs at the bottom of the trace pane for different views of the data.


1. Click the View Thumbnails button to display results as thumbnails.Display
thumbnails
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2. Sort as needed.


3. To compare signal across all samples on a plate, select Uniform Y Scaling.


4. Click the View Tables button to close the thumbnail pane.


Understand Quality Values (QVs)


We recommend the following ranges for QVs (set in Preferences, see “Overview“ on
page 36):


• Pure bases: Low QV < 15, Medium QV = 15 to 19, High QV = 20+ (default).
• Mixed bases: Low QV < 5, Medium QV = 5 to 10, High QV > 10 (investigate to


determine the best range for your application).


Pure bases and mixed bases have the same probability of error for the associated
basecall (10–q/10). Note the following:


• High-quality pure bases typically have QVs of 20 or higher.
• The distribution of quality values for mixed bases differs dramatically from that


of pure bases.
• Mixed bases have a maximum QV of 20.
• Review all mixed base calls.


QV Pe QV Pe


1 79.0% 30 0.10%


5 32.0% 35 0.032%


10 10.0% 40 0.010%


15 3.2% 45 0.0032%


20 1.0% 50 0.0010%


25 0.32% 60 0.00010%


Quality value
ranges


Pure base versus
mixed base QVs


Quality values (QV)
and probability of
error (Pe)
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Re‑inject samples from Review sequencing results


Before the run completes, select a sample with suspect or failing flags, then click 
Re-inject. For information on making a re-injection before a run completes, see 
“Re-inject samples from the Monitor Run screen“ on page 69.


View, print, and save (.pdf) trace quality reports


Note: You can set defaults for the reports in Preferences (see “Set preferences
(optional)“ on page 36).


1. Click  View Trace Reports, then select a report type to view and print.


2. (Optional) Modify report settings. You can specify additional report settings in
Preferences (see “Set preferences (optional)“ on page 36).


3. Double-click different elements in the QC report to open the Trace view and
display the associated sample.


4. To print the report, click  Print, then preview or print.


5. To save the report electronically (.pdf), print the report and select CutePDF
Writer as the printer.


View Trace
Reports
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• QC—One-page bar chart that shows trace score statistics and results for each
selected sample.


• Plate—One-page per plate for all selected samples that shows the well-location
thumbnail raw data traces with color-coded headers that reflect Trace Score
quality.


• Trace Score, CRL, and QV20+—One-page bar chart that shows trace score, CRL,
or QV20+ statistics and results for each selected sample.


• CRL Distribution—One-page bar chart that shows CRL statistics and CRL
results distribution for all selected samples.


• Signal Strength—One-page graph that shows the average sequencing dye signal
strength for all selected samples.


Export sequencing results


1. Filter the table of interest.


2. Select an export option: Results, Reports, or Traces.


3. Select the export options and the location for the export file, then click OK.
The file(s) are exported to the specified location with the following naming
conventions:


• Results—export_ReportName.txt
• Reports—ReportName.* (* is the format you selected: .txt, .xls, .pdf,


or .html)
• Traces—FileName.* (* is the format you


selected: .annotation.txt, .phd.1, .scf, .fsta, .qual, or .seq)


Modify sequence data


To edit, modify, or further analyze sequence data, import the sample data files into a
secondary analysis software application such as SeqScape™ Software 3 (or later),
MicroSEQ™ ID Analysis Software v3.0 (or later), Variant Reporter™ Software 2 (or
later), and Sequence Analysis (SeqA) Software 6 (or later).


Report options


Chapter 4 Review sequencing results
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Review fragment/HID analysis
results


■ Workflow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91


■ Access the View Fragment/HID Results screen . . . . . . . . . . . . . . . . . . . . . . . . . . . 92


■ Review results for the currently running fragment/HID analysis plate . . . . . . . 93


■ Review previously run fragment analysis/HID samples . . . . . . . . . . . . . . . . . . . 94


■ Review sample quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94


■ Review normalized data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96


■ Review plots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97


■ Review sizing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100


■ Re-inject samples from Review fragment results . . . . . . . . . . . . . . . . . . . . . . . . . 101


■ View, print, and save (.pdf) sample quality reports . . . . . . . . . . . . . . . . . . . . . . . 101


■ Export sizing results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102


■ Modify fragment analysis or HID data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102


Workflow


“Review sample quality“ on page 94


q


“Re-inject samples from Review fragment results“ on page 101


q


“View, print, and save (.pdf) sample quality reports“ on page 101


q


“Export sizing results“ on page 102
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Access the View Fragment/HID Results screen


Access the View Fragment Results screen from:
• The Monitor Run screen by clicking Review Results.
• The navigation pane by clicking View Fragment Results.
• The Dashboard by clicking View Run Results.


Chapter 5 Review fragment/HID analysis results
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Review results for the currently running fragment/HID analysis
plate


If you access the View Fragment Results screen while an instrument run is in
progress, the samples table lists results for completed injections in the current run.


Select one or more samples in the samples table to display their data in the plot view
and sizing table view.
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Review previously run fragment analysis/HID samples


If you access the Results screen when no run is in progress and no plate is linked, no
samples are listed. (If the plate from the most recent run is linked, the results from
that plate are displayed.)


To view results for samples other than those from the most recent run, click , then
select the samples to review.


By default, the Fragment Samples view is selected. If you are importing HID files,
click HID Samples.


Review sample quality


1. In the samples view, click the Table Settings button, then specify the columns to
show or hide.


2. Double-click Offscale, Pull-Up (fragment), Broad Peak (HID), and SQ columns
to sort suspect and failing flags to the top of the table. Multi-column sorting is
supported (see “Sort by one or multiple columns“ on page 76).


Chapter 5 Review fragment/HID analysis results
Review previously run fragment analysis/HID samples5


94 3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1







Flag/ Symbols Description


Offscale
 


 At least one data point in the analysis range has saturated
the CCD camera.


Note: In the Monitor Run screen, an offscale sample is
flagged with .


Spectral Pull-Up
(fragment analysis
only)


 


 At least one peak contains a pull-up peak.
A pull-up peak is identified when the peak height of the minor
peak is £X% of and within ±Y data point of the major peak,
where X and Y are values you specify.


Broad Peak (HID
analysis only)


 


 At least one peak exceeds the Broad Peak threshold.
Broad peaks affect Sizing Quality. See Chapter 7, “Manage
library resources“.


Note: The value displayed when you place the mouse pointer
over a Broad Peak flag is an internal value and does not reflect
the peak width.


Normalization
Limit


• —Sample was collected with a normalization size
standard, sample Normalization Factor is within range.


—Sample was collected with a normalization size
standard, sample Normalization Factor is not within
range.
No Data—Normalization is enabled, but Sizing Quality is


.
NO—Sample was not collected with a normalization size
standard.
N/A—Sample was not collected on a 3500 instrument.


For more information, see “Review normalized data“ on
page 96.


Note: If the Sizing Quality is , normalization is not applied,
even if the Normalization Factor is within the normalization
range.


SQ: Sizing Quality
  


  The Sizing Quality is in the Fail or Suspect range. Place
the mouse pointer over a flag to display the Sizing Quality
value for the sample.


3. Click a flag in the samples table, or select samples in the samples table to display
the associated data in the plot view and sizing table view.


4. (Optional) Modify the sample view:
• Right-click the Size Standard field to view the size standard for a sample.
• Click Minimize and Restore to collapse and expand the samples table.


Chapter 5 Review fragment/HID analysis results
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Review normalized data


Normalization corrects for instrument, capillary, and injection variability. When
specified in the primary analysis protocol, the software calculates a normalization
factor for each sample. The normalization factor is used as a multiplier to adjust the
peak height of the sample peaks relative to the GS600 LIZ™ V2 size standard peaks.


A sample is normalized if it is collected with a normalization size standard (specified
in the primary analysis protocol [sizecalling or QC] in the assay).


Note: If the Sizing Quality is , normalization is not applied, even if the
Normalization Factor is within the normalization range. Ensure that you use the
normalization size standard appropriate for your application.


To normalize, the software:


1. Determines if the data was collected on the 3500 instrument.
2. Determines if the sample was collected with a normalization size standard
definition file (normalization is enabled).


3. If normalization is enabled, the software calculates a Normalization Factor for
the sample using multiple size standard fragments. The Normalization Factor is
calculated by dividing the Normalization Target by the observed average peak
height of the size standard fragments in the samples.


4. Compares the sample Normalization Factor to the thresholds (set in the
instrument protocol).


5. If the calculated Normalization Factor is within the Normalization Factor range,
multiplies the peak heights of the sample by the calculated Normalization Factor.


6. If the calculated Normalization Factor is outside the Normalization Factor range,
multiplies the peak heights of the sample by the maximum or minimum
Normalization Factor threshold setting (for example, if the Normalization Factor
range is 0.3 to 3.0 and the calculated Normalization Factor is 5, the software
applies a Normalization Factor of 3.0).


7. Indicates the normalization state of the sample in the Normalization Limit
column in the Samples View.


If normalization is applied in the 3500 Series Data Collection Software 3.1, the
calculated Normalization factor is stored with the raw data and is applied to the raw
data in the GeneMapper™ Software 5 and the GeneMapper™ ID-X Software v1.2 or
later secondary analysis software. You can turn normalization off and on in the
analysis method used in the GeneMapper™ Software 5 and GeneMapper™ ID-X
Software v1.2 or later secondary analysis software. If normalization is not applied in
the 3500 Series Data Collection Software 3.1 (either a normalization size standard was
not used, or Sizing failed ), normalization cannot be applied in the secondary
analysis software.


How
normalization is
applied


Normalization
factor in
secondary
analysis
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Review plots


1. Select the samples of interest in the samples table.


2. Select items from the plot toolbar to manipulate the plot as needed. Place the
mouse pointer over a button for the description of the button.


IMPORTANT! If you first view a 4-dye sample, then view a 5-dye or 6-dye
sample, you must manually select the fifth or sixth dye. It is not automatically
selected when you switch to a 5-dye or 6-dye sample.


3. Click  to apply scaling settings to plots: Enter the range for Y axis and X axis,
then click the Zoom buttons.


IMPORTANT! You must open Plot Settings each time you access the View
Results screen, then click Zoom. Scaling settings are not automatically applied
when you access this screen, or when you click Apply.


To apply scaling settings to all samples in the samples table, select all of the
samples in the samples table to display them in the plot view, specify the scaling
settings, click Zoom, then click Page Up and Page Down in the plot view to
move through the samples. If the  button is dimmed, the Plot Settings dialog is
open. Click the 3500 task bar icon, then select Plot Settings.


4. Display multiple plots as needed: In the Plot Settings Display tab, select
Checkerboard.


5. Click a peak to label it (to label all peaks, see “Label peaks“ on page 98).


1. Place the pointer above the top of the plot or to the left of the plot at the start of the
area you want to zoom, then click to turn the pointer to .


2. With the  still above the plot or to the left of the plot, click-drag to the end of the
area you want to zoom. Do not drag the  inside the plot area. Doing so
changes  back to a pointer and does not zoom as expected.


You can also click zoom and fit buttons to zoom .


Click  (Plot Settings) in the plot view toolbar. For information on plot settings, click
 in the plot settings tabs.


If the  button is dimmed, the Plot Settings dialog is open. Click the 3500 task bar
icon, then select Plot Settings.


Zoom on data


Change plot
settings
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1. Select samples in the samples view to display the plots.


2. Click  Overlay All.
When  Combine Dyes is selected, the plot view displays one plot with all
samples and all dyes. When  Separate Dyes is selected, the plot view displays
one plot per dye. Each dye plot contains all samples.


1. Select samples in the samples view to display the plots.


2. Click  (Plot Settings) in the plot view toolbar, then select the Labels tab.


3. Label peaks:


If you have ... Then ...


Already specified default
labeling preferences


1. Select Show Peak Labels.


2. Click Label Peaks.


3. Click Apply.


IMPORTANT! You must open Plot Settings each time
you access the View Results screen, then click Label
Peaks. Labeling settings are not automatically applied
when you access View Results, or when you click
Apply.


Not specified default
labeling preferences


1. In Labels to Show, select the needed labels.


2. In Labeling Options:


• Select Show Peak Labels.


• To label all peaks with the selected labels,
click Label Peaks (make sure All is selected).


• To label selected peaks, select the category
from the Label Peaks list (Height, Area,
Size), specify the range to label for the
selected category (for example, if you select
Height, specify the height range of the peaks
to label), then click Label Peaks.


• Select Retain Labels.


3. Click Save to Preferences to save these settings
for future use. You can change preferences at any
time.


4. Click Apply.


Overlay samples


Label peaks
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Click the View Thumbnails button to display the traces for the samples selected in
the samples view and the dyes selected in the plot view.


To rename sample files:


1. In the Sample Name column, select the samples to rename, or click the Sample
Name column header to select the entire column.


2. Click  Rename.


3. In the Search field, enter the sample name to change.


4. In the Rename field, enter the new name.


5. Click Search, then click Rename.


View thumbnails


Rename samples
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Double-click column headers to sort. To sort by multiple columns:
• Double-click a column header to sort the column.
• Alt+Shift-click another column header to sort another column.
• Alt+Shift-click a third column header to sort a third column.


Numbers in the column headers reflect sort order.


Review sizing


The Sizing Table View displays:
• For fragment samples—All dyes
• For HID samples—Size standard dye only (orange or red)


1. Select samples in the samples table to display the plots.


2. In the sizing table, click the Table Settings button, then specify the columns to
show or hide.


3. Filter the table as needed.


4. Double-click column headers to sort columns. Multicolumn sorting is supported
(see “Sort by one or multiple columns“ on page 76).


5. Selecting rows in the sizing table, then click Label Selected Peaks.


1. In the plot view toolbar, deselect all dye colors except the size standard dye color
(red or orange).


2. In the sizing table, select the size standard peaks of interest.


3. Click Label Selected Peaks to label the size standard peaks in the plot view.


Note: If labels are not displayed, click  (Plot Settings) in the plot view toolbar,
then select Show Labels in the Labels tab. Click Save to Preferences to retain this
setting.


4. Ensure that all size standard peaks are present and correctly labeled.


Sort by one or
multiple columns


Set up the sizing
table


Examine the size
standard plot
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1. Click  (Plot Settings) in the plot view toolbar.


2. Select Overlay Sizing Curve in the Display tab.


Re-inject samples from Review fragment results


Before the run completes, select a sample with suspect or failing flags, then click 
Re-inject. For information on making a re-injection before a run completes, see 
“Re-inject samples from the Monitor Run screen“ on page 69.


View, print, and save (.pdf) sample quality reports


1. Select the samples of interest in the samples table.


2. Click  Reports, then select a report type to view and print. Reports are
displayed in the sizing table view at the bottom of the screen.
Reports are displayed in the sizing table view at the bottom of the screen.


3. (Optional) Modify report settings.


4. To print the report, click  Print, then preview or print.


• Sizing—One page per selected sample that shows the quality ranges set in the
sizecalling or QC protocol, the quality values for the sample, and the
electropherogram for the sample. Plot zooming is not retained in the report.


• Overlay—One page for all selected samples that shows the size standard dyes
overlaid with the size standard curves.


• Plate—One page per plate for all selected samples that shows the well-location
thumbnail traces with color-coded headers that reflect sizing quality. Plot
zooming is not retained in the report.


Overlay the sizing
curve


Report options
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Export sizing results


1. Set up the sizing table (see “Set up the sizing table“ on page 100). All rows and
columns displayed in the sizing table are exported.


2. Click Export Results.


Modify fragment analysis or HID data


To edit, modify, or further analyze fragment analysis or HID data, import the sample
data files into a secondary analysis software application such as:


• Fragment analysis—GeneMapper™ Software 5 (or later)
• HID—GeneMapper™ ID-X Software v1.2 (or later)
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Run calibrations and install checks


Section 6.1 Run spatial and spectral calibrations . . . . . . . . . . . . . . . . . . . . 104
■ Run a spatial calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104


■ Run a spectral calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107


Section 6.2 Run an install check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
■ Run a Sequencing install check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121


■ Run a fragment/HID install check  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
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Section 6.1 Run spatial and spectral calibrations


Run a spatial calibration


The software uses images collected during the spatial calibration to establish a
relationship between the signal emitted by each capillary and the position where that
signal falls on, and is detected by, the CCD camera.


Perform a spatial calibration after you:
• Remove or replace the capillary array.
• Replace the capillary when it expires.


Note: When the instrument reads the information from a newly installed
capillary array, you are required to run a spatial calibration and a spectral
calibration before you can run plates.


• Open the detector door or move the detection cell.
• Move the instrument.


IMPORTANT! Do not open the instrument door during a spatial calibration run.
Doing so will stop the run and require you to restart the software.


1. Preheat the oven if you will be selecting the Fill option for the calibration (fill the
array with polymer).


2. Select Calibration4Spatial.


Note: The screen does not display results unless you have previously performed
a spatial calibration.


3. Select No Fill, or select Fill to fill the array with polymer before starting the
calibration.


4. Select Perform QC Checks.


5. Click Start Calibration.
During the calibration, the software performs quality checks and calculates the
following values:


Attribute Calculation Threshold


Average peak height (sum of all peak heights)
divided by


(number of peaks)


• 8-cap: 6,400 RFU


• 24-cap: 3,000 RFU


Individual peak height Peak height 1,000 RFU


Uniformity (peak height
similarity)


(standard deviation)
divided by


(average peak height)


0.2


Capillary spacing max. spacing - min. spacing 2 pixels


Spatial calibration
overview


When to perform a
spatial calibration


Perform a spatial
calibration
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The display updates as the run progresses.


A Spatial QC Check error message is displayed if:
• The average peak height or individual peak height is below the threshold
• Uniformity or capillary spacing exceeds the threshold


When the run is complete:


1. Evaluate the spatial calibration profile to ensure that you see:
• One sharp peak for each capillary. Small shoulders are acceptable.
• One marker (+) at the apex of every peak. No off-apex markers.
• An even peak profile (all peaks about the same height).


2. If the results meet the criteria above, click Accept Results.
If the results do not meet the criteria above, the Accept button is dimmed. Go to 
“Spatial calibration troubleshooting“ on page 271.


IMPORTANT! Do not log off or close the software before clicking Accept Results.
Spatial calibration results are not saved until you click Accept Results.


Evaluate the
spatial calibration
profile
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8-capillary spatial


24-capillary spatial


1. Click Export Result.


2. Enter an export file name.


3. Select the export file type, then click Save.


The export file contains the following results:
• Capillary Number
• Position (pixels)
• Spacing
• Intensity


Example spatial
profiles


Export spatial
calibration results
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Note: Spatial and spectral calibration reports include the date on which a capillary
array is installed for the first time on the instrument. Install standard reports use the
most recent install date if a capillary array was removed and re-installed on the
instrument.


1. Click  View Report.


2. (Optional) In the Report screen, click toolbar options to manipulate the report.
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print.


IMPORTANT! Save a report electronically for record keeping. The software does not
save historical results. Only the most recent results are maintained in the software.


1. Click  View Report.


2. Click  Print.


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.


Run a spectral calibration


A spectral calibration creates a de-convolution matrix that compensates for dye
overlap (reduces raw data from the instrument) in the dye data stored in each sample
file.


IMPORTANT! To calibrate a custom dye set using AnyDye, first create the dye set,
then select the name of the custom dye set from the Dye Set list. The AnyDye selection
in the Dye Set list contains default settings. It does not correspond to custom dye sets
created with the AnyDye dye set template.


Perform a spectral calibration when you:
• Use a dye set that you have not previously calibrated
• Replace the capillary array for maintenance purposes
• Replace the capillary when it expires (the expiration date is indicated on the


packaging and the RFID tag)


Note: When the instrument reads the information from a newly installed
capillary array, you are required to run a spatial calibration and a spectral
calibration before you can run plates.


• See a decrease in spectral separation (pull-up/pull-down in peaks) in the raw or
analyzed data


Note: For sequencing applications, you can skip this process, and run the Sequencing
install check. If you select Keep Spectral Calibration Data in the Install Check, the
software runs a spectral calibration for the dye set during a sequencing check and


View and print a
calibration report


Save historical
reports (.pdf) for
record keeping


Spectral
calibration
overview


When to perform a
spectral
calibration


Chapter 6 Run calibrations and install checks
Run a spectral calibration 6


3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1 107







allows you to save the spectral calibration data. For information, see “Run an install
check“ on page 121.


Note: The run times listed below do not include the time for the oven to preheat to
60°C.


Application Standard Polymer type Run time (min)


Sequencing Sequencing
standard


POP-6™polymer £135


Sequencing Sequencing
standard


POP-7™ polymer £40


Fragment analysis Matrix standard Any polymer £75


Before you begin


If you have not already done so, perform a spatial calibration (see page 104).


Prepare the instrument


1. In the Dashboard, check consumables status (see “Check consumables status“ on
page 33). Ensure that:


• Consumables are not expired
• Adequate injections remain for consumables


2. Ensure that buffer levels are at the fill lines (see “Check buffer fill levels“ on
page 34).


3. Set the oven temperature, then click Start Pre-heat.
Pre-heat the oven and detection cell while you prepare for a run (detection cell
temperature is set by the software). Pre-heating helps mitigate subtle first-run
migration rate effects. The pre-heat function automatically turns off after 2 hours.
We recommend that you pre-heat the oven for at least 30 minutes before you
start a run if the instrument is cold.
Temperatures are displayed in red as they warm to the set-points. When
temperatures are at the set-point they are displayed in green. Temperatures may
fluctuate slightly when they reach the set-point as they stabilize.


4. Check the pump assembly for bubbles and run the Remove Bubble wizard if
needed (see “Remove bubbles from the polymer pump“ on page 237).


Prepare the spectral calibration standard


Prepare the matrix or sequencing standard appropriate for your application as
described in the product insert. See Appendix D, “Catalog numbers“ for catalog
numbers.
If peaks are offscale for G5, F, and E5 dye sets, dilute the matrix standard and repeat
the calibration.


Estimated run
time


Prepare for
spectral
calibration
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Prepare the standard plate


IMPORTANT! Do not use warped or damaged plates.


1. Load the standards in any injection position in the plate. The example below
shows injection position 1, but you can specify the starting well for an injection
position.


IMPORTANT! You do not create a plate in the software for the install check.


8-capillary
96-well plate


A1 through H1


24-capillary
96-well plate


A1 through H1, A2 through H2, and A3 through H3


24-capillary
384-well plate


Note: 384-well
plates are not
supported on
8‑capillary
instruments.


Columns 1, 3, and 5 in rows A, C, E, G, I, K, M, O


2. Briefly centrifuge the plate that contains the standards.
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3. Verify that each standard is positioned correctly in the bottom of its well.


IMPORTANT! If the contents of any well contain bubbles or are not located at the
bottom of the well, briefly centrifuge the plate, remove the plate from the
centrifuge, and verify that each standard is positioned correctly in the bottom of
its well.


4. Store the plate on ice until you prepare the plate assembly and load the plate in
the instrument.


5. Prepare the plate assembly as described in “Prepare the plate assembly“ on
page 53.


Load the plate in the instrument


1. Click the Tray button on the front panel to move the autosampler to the front
position, then open the instrument door.


2. Place the plate in the autosampler with the labels facing you (or the instrument
door) and the notched corner of the plate in the notched corner of the
autosampler.


3. Close the instrument door to initialize the instrument.


Chapter 6 Run calibrations and install checks
Run a spectral calibration6


110 3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1







IMPORTANT! Do not change E-Signature settings during a spectral calibration.


IMPORTANT! If you change polymer type, spectral calibrations for the original
polymer type are not retained.


1. Access the Spectral Calibration screen.


Note: The screen does not display results until you perform a spectral
calibration. To view previous calibration data, click History View.


2. Select the number of wells, standard, and dye set.


3. Select the plate position for the plate loaded in the instrument.


Note: You do not create a plate in the software for the calibration.


4. Specify the starting well for the injection position in which you loaded the
standard in the plate.


Perform a
spectral
calibration
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5. For Chemistry Standard and Dye Set, select:


Note: For the BigDye™ Direct DNA PCR Amplification/ Clean-up/Cycle
Sequencing kit, use dye set Z.


Chemistry standard Dye set Application


BigDye™ Terminator v1.1 sequencing
standard


E Sequencing


BigDye™ Terminator v1.1 matrix standard E Sequencing


BigDye™ Terminator v3.1 sequencing
standard


Z Sequencing


BigDye™ Terminator v3.1 matrix standard Z Sequencing


DS-32 Matrix Standard Kit (Dye Set F) F Fragment analysis


DS-02 Matrix Standard Kit (Dye Set E5) E5 Fragment analysis


DS-33 Matrix Standard Kit (Dye Set G5) G5 Fragment analysis


DS-36 Matrix Standard Kit (Dye set J6, 6-dye) J6 Fragment analysis


Custom AnyDye Fragment analysis


IMPORTANT! The E-signature function creates a record when a spectral
calibration is performed, but does not record the dye set calibrated. To include
the dye set calibrated in the E-signature record, enter the dye set in the E-Sig
Comments field.


6. (Optional) Select Allow Borrowing. Selecting this option instructs the software to
automatically replace information from failed capillaries with information from
an adjacent passing capillary with the highest Quality value. For more
information, see “What you see during a spectral calibration“ on page 115.


7. Click Start Run. The following occurs:
• If you used the default setting "Perform run 2 and 3 if run 1 fails", the


instrument sets up three injections (see “What you see during a spectral
calibration“ on page 115 for information on the number of injections
performed).


• The Capillary Run Data display updates after each injection is complete.
• The status bar updates during Run 1.


IMPORTANT! The status bar does not update during Run 2 or Run 3.


• Passing and failing capillaries are shown in green and red respectively.
Borrowed capillaries are shown in yellow with an arrow indicating the
adjacent capillary from which results were borrowed.


To display the result for each capillary (spectral data, Quality Value, and
Condition Number) below the run results table, click a capillary in the table.
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Note: The results displayed when you click a borrowed capillary are the passing
results borrowed from the adjacent capillary. To determine the reason that a
capillary fails, view the spectral calibration report. See “View and print a
calibration report“ on page 107.


For all spectral calibration injections (even capillaries that are green in the
Overall row), evaluate the data as described in the next section.


Spectral Quality Value


A spectral Quality Value reflects the confidence that the individual dye emission
signals can be separated from the overall measured fluorescence signal. It is a
measure of the consistency between the final matrix and the data from which it was
computed. A Quality Value of 1.0 indicates high consistency, providing an ideal
matrix with no detected pull-up/pull-down peaks.


In rare cases, a high Quality Value can be computed for a poor matrix. This can
happen if the matrix standard contains artifacts, leading to the creation of one or more
extra peaks. The extra peaks cause the true dye peak to be missed by the algorithm,
and can lead to a higher Quality Value than would be computed with the correct
peak. Therefore, it is important to visually inspect the spectral calibration profile for
each capillary.


Condition Number


A Condition Number indicates the amount of overlap between the dye peaks in the
fluorescence emission spectra of the dyes in the dye set.


If there is no overlap in a dye set, the Condition Number is 1.0 (ideal conditions), the
lowest possible value. The condition number increases with increasing peak overlap.


The ranges that the software uses to determine if a capillary passes or fails are:


Dye set Quality Value minimum Condition Number
maximum


AnyDye 0.8 (default) 20.0 (default)


E 0.95 5.5


E5 0.95 6.0


F 0.95 8.5


G5 0.95 13.5


J6 0.95 8.0


Spectral Quality
Values and
Condition
Numbers
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IMPORTANT! Do not accept a spectral calibration until you examine the data for all
capillaries.


When a spectral calibration completes successfully, the Overall row displays green,
red, or yellow results.


For each capillary:


1. Click a capillary to display the spectral and raw data for a capillary.


2. Check that the data meet the following criteria:


Attribute Acceptance criteria Example


Order of the peaks in the spectral
profile (intensity vs pixel) from left to
right


4-dye: blue-green-yellow-red


5-dye: blue-green-yellow-red-orange


6-dye: blue-green-yellow-red-purple-
orange


Order of the peaks in the raw data
profile from left to right


Sequencing (matrix standard only):
4-dye: red-yellow-blue-green


Order of the peaks in the raw data
profile from left to right


Fragment analysis:


• 4-dye: red-yellow-green-blue


• 5-dye: orange-red-yellow-green-
blue


Extraneous peaks in the raw data
profile (intensity vs scan)


None


Note: The E5 profile may include
extraneous peaks outside the matrix
peak region, which can be ignored.


E5:


Evaluate the
spectral
calibration data
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Attribute Acceptance criteria Example


Peak morphology in the spectral
profile (intensity vs pixel)


• No gross overlaps, dips, or other
irregularities


• Peaks are separate and distinct


• Peak apexes are separate and
distinct (the tails will overlap)


Note: The peak morphology of G5
(shown to the right, top), F, and J6
(shown to the right, bottom) may not
be as rounded and symmetrical as
the peak morphology for other dye
sets (shown above) due to the effect
of variable binning (a feature that
reduces signal variation between
dyes of different fluorescent
efficiencies).


3. As needed, zoom on the spectral profile traces to determine if the data meet the
criteria (see “Zoom on data“ on page 97).


4. If the data for all capillaries meet the criteria above, click Accept Results.


5. If any capillary data does not meeting the criteria above, click Reject Results,
then go to “Spectral calibration troubleshooting“ on page 272.


Zoom on data


1. Place the pointer above the top of the plot or to the left of the plot at the start of the
area you want to zoom, then click to turn the pointer to .


2. With the  still above the plot or to the left of the plot, click-drag to the end of the
area you want to zoom. Do not drag the  inside the plot area. Doing so
changes  back to a pointer and does not zoom as expected.


You can also click zoom and fit buttons to zoom .


A spectral calibration can run up to three injections. The number of injections
performed depends on:


• The number of capillaries that pass or fail during an injection
• Whether you select the Allow Borrowing option


Note: The first time you perform a spectral calibration (for each dye set) after
installing a new capillary array, you may notice pull-down peaks (or mirror image
peaks). While the run is in progress, these pull-down peaks will eventually correct
themselves. Once the run completes the electropherogram, the pull-down peaks
disappear.


What you see
during a spectral
calibration
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A spectral calibration can share capillary information:
• Between injections – If a capillary in an injection does not meet the spectral


Quality Value and Condition Number limits shown on page 105, the software
automatically uses the information from that capillary in a different injection.


• Within an injection – If a capillary in an injection does not meet the spectral
Quality Value and Condition Number limits shown on page 105 and the Allow
Borrowing option is selected, the software can also use the information from a
capillary to the left or the right of that capillary, if the values are higher than those
for that capillary in a different injection.


Spectral calibration with Borrowing disabled


When Borrowing is disabled, all capillaries must pass (meet the spectral Quality Value
and Condition Number limits) for the calibration to pass.


Injection 1 • The software evaluates the Quality Value and Condition Number of
all capillaries.


• If all capillaries pass, the calibration is complete, and injections 2
and 3 are not performed.


• If any capillaries fail, injection 2 is performed.


Injection 2 • The software evaluates the Quality Value for each capillary across
injections 1 and 2 and uses the information from the capillary with
the highest Quality Value.


• If all capillaries now pass, the calibration is complete and injection
3 is not performed.


• If the same capillary fails in both injection 1 and 2, injection 3 is
performed.


Injection 3 • The software evaluates the Quality Value for each capillary across
injections 1, 2, and 3 and the information from the capillary with
the highest Quality Value.


• If all capillaries now pass, the calibration passes.


• If the same capillary fails in injection 1, 2, or 3, the calibration
fails.


Spectral calibration with Borrowing enabled


When Borrowing is enabled, all capillaries have to pass (meet the spectral Quality
Value and Condition Number limits) within the borrowing limits:


• 8-capillary instruments – One adjacent-capillary borrowing event allowed
• 24-capillary instruments – Up to three adjacent-capillary borrowing events


allowed (the number of allowed borrowing events can be decreased in
Preferences).


Capillary
information
sharing
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The software identifies a borrowed capillary with an arrow pointing from the
capillary from which the data is borrowed.


Injection 1 • The software evaluates the Quality Value and Condition Number of
all capillaries.


• If all capillaries pass, the calibration is complete, and injections 2
and 3 are not performed.


• If any capillaries fail, the software borrows from an adjacent
capillary.


• If, after borrowing, >1 or > 3 capillaries fail, injection 2 is
performed.


Injection 2 • The software evaluates the quality values between adjacent
capillaries in injection 2 and for each capillary across injections 1
and 2 and uses the information with the highest Quality Value for
each capillary.


• If all capillaries pass, the calibration is complete and injection 3 is
not performed.


• If, after borrowing, >1 or > 3 capillaries from injection 1 or 2 do not
pass, injection 3 is performed.


Injection 3 • The software evaluates the quality values between adjacent
capillaries in injection 3 and for each capillary across injections 1,
2, and 3, then uses the information with the highest Quality Value
for each capillary.


• If all capillaries now pass, the calibration passes.


• If after borrowing, >1 or > 3 capillaries from injection 1, 2, or 3 do
not pass, the calibration fails.
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Dye Set E created from Sequencing Standard


Dye Set Z created from Sequencing Standard


Dye Set G5 created from Matrix Standard Set DS-33


Example spectral
calibration data
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Dye Set J6 created from Matrix Standard Set DS-36


To export spectral calibration results:


1. Click  Export Spectral Calibration Results.


2. Specify an export file name and location, then click Save.
The export file contains the following results:


• Capillary Number
• Condition Number
• Scan Number
• Borrowed From Capillary
• Quality Value
• Peak Height
• Reason For Failure
• Run From Injection


Note: Spatial and spectral calibration reports include the date on which a capillary
array is installed for the first time on the instrument. Install standard reports use the
most recent install date if a capillary array was removed and re-installed on the
instrument.


1. Click  View Report.


2. (Optional) In the Report screen, click toolbar options to manipulate the report.
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print.


Export spectral
calibration results


View and print a
calibration report
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IMPORTANT! Save a report electronically for record keeping. The software does not
save historical results. Only the most recent results are maintained in the software.


1. Click  View Report.


2. Click  Print.


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.


Only the most recent spectral calibration for each dye set is maintained in the
software.


Select History View, then select a dye set to view the associated calibration history.


Save historical
reports (.pdf) for
record keeping


View the spectral
calibration history
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Section 6.2 Run an install check


Run a Sequencing install check


If an install check is not performed when your instrument is installed, you must
perform an install check before you can run plates.


We recommend that you run an install check monthly to verify that the instrument
meets specifications.


The sequencing install check has an option to include and save the spectral
calibration. If you select this option and you accept the sequencing install standard
results, you do not need to run a separate spectral calibration (described in “Run a
Sequencing install check“ on page 121) for E or Z dye set.


Note: The run times listed below do not include the time for the oven to preheat to
60°C.


• General sequencing (BDTv3.1 on POP-7™ polymer): ~1 hour
• MicroSeq ID: 2 hours
• BDTv1.1POP6: ~2.5 hours
• BDTv1.1: ~2.5 hours


Before you begin


If you have not already done so, perform a spectral calibration (see “Perform a
spectral calibration“ on page 111).


Prepare the instrument


1. In the Dashboard, check consumables status (see “Check consumables status“ on
page 33). Ensure that:


• Consumables are not expired
• Adequate injections remain for consumables


2. Ensure that buffer levels are at the fill lines (see “Check buffer fill levels“ on
page 34).


3. Set the oven temperature, then click Start Pre-heat.
Pre-heat the oven and detection cell while you prepare for a run (detection cell
temperature is set by the software). Pre-heating helps mitigate subtle first-run
migration rate effects. The pre-heat function automatically turns off after 2 hours.
We recommend that you pre-heat the oven for at least 30 minutes before you
start a run if the instrument is cold.
Temperatures are displayed in red as they warm to the set-points. When
temperatures are at the set-point they are displayed in green. Temperatures may
fluctuate slightly when they reach the set-point as they stabilize.


4. Check the pump assembly for bubbles and run the Remove Bubble wizard if
needed (see “Remove bubbles from the polymer pump“ on page 237).


When to perform a
sequencing install
check


Estimated run
time


Prepare for the
sequencing install
check
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Prepare the sequencing install check standard


Prepare the BigDye™ Terminator v1.1 or v3.1 Sequencing Standard as described in the
product insert. See Appendix D, “Catalog numbers“ for catalog numbers.


Note: For the BigDye™ Direct DNA PCR Amplification/Clean-up/Cycle Sequencing
kit, use the v3.1 Sequencing Standard.


Prepare the standard plate


IMPORTANT! Do not use warped or damaged plates.


1. Load the standards in any injection position in the plate. The example below
shows injection position 1, but you can specify the starting well for an injection
position.


IMPORTANT! You do not create a plate in the software for the install check.


8-capillary
96-well plate


A1 through H1


24-capillary
96-well plate


A1 through H1, A2 through H2, and A3 through H3


24-capillary
384-well plate


Note: 384-well
plates are not
supported on
8‑capillary
instruments.


Columns 1, 3, and 5 in rows A, C, E, G, I, K, M, O


2. Briefly centrifuge the plate that contains the standards.
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3. Verify that each standard is positioned correctly in the bottom of its well.


IMPORTANT! If the contents of any well contain bubbles or are not located at the
bottom of the well, briefly centrifuge the plate, remove the plate from the
centrifuge, and verify that each standard is positioned correctly in the bottom of
its well.


4. Store the plate on ice until you prepare the plate assembly and load the plate in
the instrument.


5. Prepare the plate assembly as described in “Prepare the plate assembly“ on
page 53.


Load the plate in the instrument


1. Click the Tray button on the front panel to move the autosampler to the front
position, then open the instrument door.


2. Place the plate in the autosampler with the labels facing you (or the instrument
door) and the notched corner of the plate in the notched corner of the
autosampler.


3. Close the instrument door to initialize the instrument.


1. Access the Sequencing Install Standard screen.


2. Select the chemistry type.


Note: BDTv3.1 with POP-6™ polymer is not available for the install check (it can
be used for application runs). If your application uses BDTv3.1 with POP-6™


polymer, select BDTv.1 for the sequencing install check, then perform a separate


Perform a
sequencing install
check
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spectral calibration using the Z dye set. Do not select Keep Spectral Calibration
Data.


3. Select the number of wells and plate position in the instrument.


Note: You do not create a plate in the software for the install check.


4. Specify the starting well for the injection position in which you loaded the
standard in the plate.


Note: If you navigate away from the Install Standard screen after you start the
install check, the starting well may be reset to A01. This is a display issue only;
the starting well you specify is used for the install check.


5. (Optional) If you have not already run a spectral calibration, select Keep Spectral
Calibration Data to save the sequencing install standard run (if it passes) as a
spectral calibration.


Note: The spectral calibration record will only be saved if the Keep Spectral
Calibration Data option is checked on the screen. If you uncheck the option,
create a separate spectral calibration from the Maintenance menu.


Chapter 6 Run calibrations and install checks
Run a Sequencing install check6


124 3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1







6. Click Start Run.


IMPORTANT! Do not accept a sequencing installation standard run until you
examine the data.


The instrument performs one run, then evaluates:
• Spectral data, if you specified to keep spectral data
• Sequence data


What you see
during a
sequencing install
check
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The Capillary Run Data display (Figure 10) is updated after the run is complete:
• The spectral calibration status is displayed in the first row of the run results table.


Passing and failing capillaries in the install check run are shown in green and red
respectively for the CRL (contiguous read length) criteria. Borrowed capillaries
(spectral only) are shown in yellow with an arrow indicating the adjacent
capillary from which results were borrowed. The spectral result for each capillary
is displayed below the run results table.


• The sequencing install standard status is displayed in the third row of the run
results table (CRL Pass/Fail).


• The Quality Value and Condition Number for each capillary is displayed below
the table.


Note: The values shown in this figure are examples only.


Figure 10   Capillary Run Data


The software evaluates the Quality Value and Condition Number for each capillary
(for more information, see “Spectral Quality Values and Condition Numbers“ on
page 113).


Borrowing is automatically enabled. 1 borrowing event is allowed for 8-capillary
instruments. Up to 3 borrowing events are allowed for 24-capillary instruments. For
more information, see “Spectral calibration with Borrowing enabled“ on page 116.
The number of borrowing events can be decreased (see “System preferences“ on
page 37).


Thresholds used by the software for pass/fail are listed in the following table:


Dye set Quality Value minimum Condition Number
maximum


E 0.95 5.5


Z 0.95 5.5


Pass/fail criteria
for the optional
spectral
calibration


Chapter 6 Run calibrations and install checks
Run a Sequencing install check6


126 3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1







The software calculates the Contiguous Read Length for each capillary. Capillaries
that are below the threshold fail. The remaining results that the software displays are
for information only.


Result Description


Contiguous Read Length
(CRL)


The longest uninterrupted segment of bases with an
average Quality Value (QV) ³20.


In addition to evaluating the QV of a base call, the software
considers the QV of adjacent bases within a ±21-bp moving
average to determine a contiguous read length based on
quality values.


CRL Pass/Fail • BDTv1.1—Capillaries with a CRL <600 bp fail.


• BDTv3.1 (General Sequencing)—Capillaries with a
CRL <500 bp fail.


• MicroSEQ™ ID – Capillaries with a CRL <600 bp fail.


For information only— The alignment of the base-called sample sequence with the
known reference of the sequencing install standard is used to calculate the following
results.


CRL Basepair Accuracy CRL Basepair Accuracy is determined by basepair
comparison between the base-called sample sequence
and the known reference sequence of the sequencing
install standard within the contiguous read length region
calculated (as described in the CRL definition above).


Read Length The length of read (in bases) at which base calling
accuracy is ³98.5%.


The Read Length is measured only within the following
regions:


• BDTv1.1: 20– 619 bp (maximum value is 600)


• BDTv3.1 (General Sequencing): 40– 539 bp (maximum
value is 500)


• MicroSEQ™ ID: 20– 619 bp (maximum value is 600)


The Read Length value is derived from basecall accuracy,
and not from quality values.


Basepair Accuracy (Read
Length Accuracy)


Basepair Accuracy calculates the percent of accurate
basecalls in the known reference sequence within the
Read Length of the sequencing install standard.


CRL Median and SD Median and standard deviation determined for all
capillaries.


Pass/fail criteria
for the sequencing
install check
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When a sequencing install standard run completes successfully, the CRL Pass/Fail
row displays green or red results.


For each capillary:


1. Click a capillary to display the spectral and raw data profiles for a capillary.


2. Check that the data meet the following criteria:


Attribute Acceptance Criteria Example


Order of the peaks in the spectral
profile (intensity vs pixel) from left to
right


4-dye: blue-green-yellow-red


Extraneous peaks in the raw data
profile (intensity vs scan)


None


Note: The E5 profile may include
extraneous peaks outside the matrix
peak region, which can be ignored.


E5:


Extraneous peaks in the raw data
profile (intensity vs scan)


None


Peak morphology in the spectral
profile (intensity vs pixel)


• No gross overlaps, dips, or other
irregularities


• Peaks separate and distinct


• Peak apexes are separate and
distinct (the tails will overlap)


3. (Optional) Review the CRL Basepair Accuracy to determine discrepancies from
the reference sequence.
If you observe large discrepancies (for example, 5–10 contiguous miscalled bases
in the middle of a sequence), review the data. If you see a raw data peak larger
than the adjacent peaks with baseline pull-up in all 4-dye color channels, it may
indicate the presence of a bubble. Check the pump, run the Remove Bubbles
wizard (see “Remove bubbles from the polymer pump“ on page 237), then
repeat the run as needed.


4. If the data for the required number of capillaries meets the criteria above (at least
7 capillaries for 8-capillary instruments, at least 22 capillaries for 24-capillary
instruments), click Accept Results.


Evaluate
sequencing install
standard data
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5. If the data for the required number of capillaries do not meet the criteria above
(at least 7 capillaries for 8-capillary instruments, at least 22 capillaries for
24-capillary instruments):


a. (Optional) If you want to generate a report for the failed calibration, click 
View Report before you click Reject Results. To save the report
electronically, select CutePDF as the printer.


b. Click Reject Results. For troubleshooting information, see “Sequencing
install standard troubleshooting“ on page 274.


IMPORTANT! If you reject results, the spectral calibration is not saved.


Select History View, then select an install standard to view the associated install
check information.


Example
sequencing install
check results


View previously
run install
standards
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Note: Ensure that all dyes are selected before viewing the report. The report may
contain incomplete data if all dyes are not selected.


Note the following:
• Install check reports include the most recent install date if a capillary array was


removed, then re-installed on the instrument. Spatial and spectral calibration
reports include the date on which a capillary array is installed on the instrument
for the first time.


• The sorting in the Install Standard screen is not applied to the report.
• You can generate a report for a failed install check run before you click Reject


Results.


1. Click  View Report.


2. (Optional) In the Report screen, click toolbar options to manipulate the report.
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print.


4. To save the report electronically (.pdf), print the report and select CutePDF
Writer as the printer.


IMPORTANT! Save a report electronically for record keeping. The software does not
save historical results. Only the most recent results are maintained in the software.


1. Click  View Report.


2. Click  Print.


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.


Run a fragment/HID install check


If an install check is not performed when your instrument is installed, you must
perform an install check before you can run plates.


We recommend that you run an install check monthly to verify that the instrument
meets specifications.


Note: The run times listed below do not include the time for the oven to preheat to
60°C.


• Fragment install check (POP-6™ Polymer, 50-cm capillary array)—≤ 90 minutes
• HID install check (POP-4™ Polymer, 36-cm capillary array)—≤ 30 minutes


Before you begin


If you have not already done so, perform a spectral calibration (see “Perform a
spectral calibration“ on page 111).


View and print an
install check
report


Save historical
reports (.pdf) for
record keeping


When to perform a
fragment/HID
install check


Estimated run
time


Prepare for the
fragment/HID
install check 
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Prepare the instrument


1. In the Dashboard, check consumables status (see “Check consumables status“ on
page 33). Ensure that:


• Consumables are not expired
• Adequate injections remain for consumables


2. Ensure that buffer levels are at the fill lines (see “Check buffer fill levels“ on
page 34).


3. Set the oven temperature, then click Start Pre-heat.
Pre-heat the oven and detection cell while you prepare for a run (detection cell
temperature is set by the software). Pre-heating helps mitigate subtle first-run
migration rate effects. The pre-heat function automatically turns off after 2 hours.
We recommend that you pre-heat the oven for at least 30 minutes before you
start a run if the instrument is cold.
Temperatures are displayed in red as they warm to the set-points. When
temperatures are at the set-point they are displayed in green. Temperatures may
fluctuate slightly when they reach the set-point as they stabilize.


4. Check the pump assembly for bubbles and run the Remove Bubble wizard if
needed (see “Remove bubbles from the polymer pump“ on page 237).


Prepare the fragment/HID install check standard


Prepare the standard as described in the product insert. See Appendix D, “Catalog
numbers“ for catalog numbers.


• Fragment analysis: DS-33 GeneScan™ Installation Standards with GeneScan™ 600
LIZ™ Size Standard v2.0


• HID: AmpFℓSTR™ Identifiler™ Allelic Ladder (For HID install check)


Prepare the standard plate


IMPORTANT! Do not use warped or damaged plates.


1. Load the standards in any injection position in the plate. The example below
shows injection position 1, but you can specify the starting well for an injection
position.


IMPORTANT! You do not create a plate in the software for the install check.


8-capillary
96-well plate


A1 through H1
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24-capillary
96-well plate


A1 through H1, A2 through H2, and A3 through H3


24-capillary
384-well plate


Note: 384-well
plates are not
supported on
8‑capillary
instruments.


Columns 1, 3, and 5 in rows A, C, E, G, I, K, M, O


2. Briefly centrifuge the plate that contains the standards.


3. Verify that each standard is positioned correctly in the bottom of its well.


IMPORTANT! If the contents of any well contain bubbles or are not located at the
bottom of the well, briefly centrifuge the plate, remove the plate from the
centrifuge, and verify that each standard is positioned correctly in the bottom of
its well.


4. Store the plate on ice until you prepare the plate assembly and load the plate in
the instrument.


5. Prepare the plate assembly as described in “Prepare the plate assembly“ on
page 53.
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Load the plate in the instrument


1. Click the Tray button on the front panel to move the autosampler to the front
position, then open the instrument door.


2. Place the plate in the autosampler with the labels facing you (or the instrument
door) and the notched corner of the plate in the notched corner of the
autosampler.


3. Close the instrument door to initialize the instrument.


1. Access the Fragment Install Standard or HID Install Standard screen.


2. Select the plate type (number of wells).


3. Select the plate position in the instrument.


Note: You do not create a plate in the software for the install check.


Perform the
fragment/HID
install check
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4. Specify the starting well for the injection position in which you loaded the
standard in the plate.


Note: If you navigate away from the Install Standard screen after you start the
install check, the starting well may be reset to A01. This is a display issue only;
the starting well you specify is used for the install check.


5. Click Start Run.


The instrument performs one run and indicates the number of observed allele and
size standard peaks.


The Capillary Run Data display is updated after the run is complete. The number of
observed size standard and allele peaks is shown. Results for each allele are shown at
the bottom of the screen in the Run Information table.


Number of 
peaks per 


capillary


Plot and allele
size/height for 


selected capillary


Allele results
for all


capillaries


What you see
during a fragment
install check
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The software evaluates peaks in the data for each capillary. To be identified as a
possible allele, peaks must be within the following ranges (nominal allele size, or
reference bin size, is hard-coded):


Fragment analysis HID analysis


All markers between ±0.4 bp and ±0.5 bp of
nominal size for the allele


• All markers except TH01: ±0.7 bp of
nominal size for the allele


• TH01:
– Seven markers are ±0.7 bp of


nominal size for the allele


– Three markers are ±0.5 bp of
nominal size for the allele


For all peaks that are within the nominal size range, the software calculates the
Average Peak Height and the Sizing Precision. Peaks that meet the following
thresholds pass.


Result Description Threshold


Min Peak Height Minimum of peak heights for
observed allele peaks of the
included capillaries.


• Fragment: >175 RFU


• HID: >400 RFU


Sizing Precision Standard deviation of the observed
allele fragment sizes


<0.15 for expected alleles


Pass/Fail Alleles with a sizing precision and minimum peak height that do not
meet thresholds fail.


For information only


Nominal Size Expected allele fragment peak size (bp).


Mean Average fragment size for the observed allele peaks.


Peak Height % >
Min


Percentage of observed allele peaks with a peak height above the
minimum threshold.


Sizing Accuracy Difference between the expected allele size and the mean allele size.


1. Examine the number of size standard and allele peaks found for each capillary.


2. If all capillaries pass, click Accept Results.
If any capillaries fail, the Accept Results button is dimmed. Evaluate the raw
data for failed capillaries to determine if the install check can be accepted with
the failed capillaries. If the run is acceptable, the software allows you to deselect
capillaries and recalculate results.


Pass/fail criteria
for the
fragment/HID
install check


Evaluate fragment
install standard
data
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Select History View, then select an install standard to view the associated install
check information.


Example fragment
install standard
results


Example HID
install standard
results


View previously
run install
standards
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Note: Ensure that all dyes are selected before viewing the report. The report may
contain incomplete data if all dyes are not selected.


Note the following:
• Install check reports include the most recent install date if a capillary array was


removed, then re-installed on the instrument. Spatial and spectral calibration
reports include the date on which a capillary array is installed on the instrument
for the first time.


• The sorting in the Install Standard screen is not applied to the report.
• You can generate a report for a failed install check run before you click Reject


Results.


1. Click  View Report.


2. (Optional) In the Report screen, click toolbar options to manipulate the report.
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print.


4. To save the report electronically (.pdf), print the report and select CutePDF
Writer as the printer.


IMPORTANT! Save a report electronically for record keeping. The software does not
save historical results. Only the most recent results are maintained in the software.


1. Click  View Report.


2. Click  Print.


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.


View and print an
install check
report


Save historical
reports (.pdf) for
record keeping
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Manage library resources


■ Overview of libraries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138


■ General library procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139


■ Plates library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142


■ Assays library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144


■ File Name Conventions library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147


■ Results Group library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152


■ Instrument protocol library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161


■ Dye sets library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165


■ Size standards library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170


■ Basecalling protocols library (primary analysis—sequencing) . . . . . . . . . . . . . 173


■ Sizecalling protocols library (primary analysis—fragment) . . . . . . . . . . . . . . . . 178


■ QC protocols library (primary analysis—HID) . . . . . . . . . . . . . . . . . . . . . . . . . . 185


Overview of libraries


The Library workflow contains the following libraries:
• Items that you select when you set up a run:


– Plates—Contains factory-provided plate templates that you can use to create
plates for each run.


– Assays—Contains factory-provided assay templates that you cannot modify.
You can also create new assays.


– Optional Filename Conventions—Contains factory-provided file name
conventions that you cannot modify. You can also create new file name
conventions.


– Optional Results Groups—Contains factory-provided results groups that
you cannot modify. You can also create new results groups.


• Items that you select when you create an assay:
– Instrument protocols
– Primary analysis protocols—Basecalling (sequencing), sizecalling (fragment


analysis), QC (HID analysis)
• Items you select when you create instrument sizecalling and QC protocols:


– Dye sets
– Size standards


7
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The 3500 Series Data Collection Software 3.1 libraries include factory-provided items
that are optimized for different applications (for example, instrument protocols with
specific run modules and primary analysis protocols with specific settings). You can
use the factory-provided items directly. If the factory-provided items do not suit your
needs, you can do one of the following:


• Duplicate and modify a factory-provided item, and save the item with a new
name.


• Create a new item.


Entries in the library may be flagged with the following symbols:
•  Factory-provided. Cannot be edited or deleted.
•  Template.
•  Locked. If the SAE module is enabled on your system, a locked item can be


unlocked and modified by the user who created it, the administrator, or another
user with unlock permissions. For information, see Chapter 8, “Use Security,
Audit, and E-Sig functions (SAE Module)“ .


General library procedures


Click the Library tab to access the Library workflow.


You can click Main Workflow, or select Dashboard or any other menu item at any
time to advance from the Library workflow.


Factory-provided
template and
locked items


Access libraries
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IMPORTANT! Auditing of an item depends on whether it is created directly from the
library or from within another item (for example, you can create an assay directly
from the library, or within a plate in the Assign Plate Contents screen). For more
information on auditing, see “Review the object audit history“ on page 205.


1. Select the factory-provided entry in the library.


2. Click  Duplicate.


3. Enter a name for the item.


4. Select the item, then click  Edit.


5. Modify parameters as needed (see the appropriate section for information).


6. Click Save.


IMPORTANT! Auditing of an item depends on whether it is deleted directly from the
library or from within another item (for example, you can delete an assay directly
from the library, or within a plate in the Assign Plate Contents screen). For more
information on auditing, see “Review the object audit history“ on page 205.


Note: You cannot delete  or  factory-provided items.


Select an item, then click  Delete.
Deleting a library entry does not affect existing items that contain the entry. (When
you select an item to include in a higher-level item, a copy of that item is included in
the higher-level item. For example, when you select an instrument protocol to include
in an assay, a copy of the instrument protocol is included in the assay. If you delete the
instrument protocol, the copy of the instrument protocol in the assay remains intact.)
For information on how deleted items are tracked in auditing, see “Audit action“ on
page 205.


IMPORTANT! Auditing of an item depends on whether it is edited directly from the
library or from within another item (for example, you can edit an assay directly from
the library, or within a plate in the Assign Plate Contents screen). For more
information on auditing, see “Review the object audit history“ on page 205.


Note: To edit a plate template, select the template from the main workflow. Go to
Define Plate Properties4Open Plate4Edit Existing Template.


1. Select an item, then click  Edit.


2. Modify parameters as needed.


3. Click Save.


Create a new
entry from a
factory-provided
template or
locked entry


Delete a library
entry


Edit a library entry
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To import or export .xml files for use with other 3500 Series Data Collection Software
3.1 instruments:


• Import—Click  Import, then select the .xml file to import. If any items in the
import file exist in the library, the software displays a message and gives you the
option to replace or skip the item.


• Export—Select one or more entries, then click  Export, then specify a location
for the export file. To select multiple entries, Shift-click to select contiguous
entries, Ctrl-click to select non-contiguous entries.


IMPORTANT! You must save a plate before you export it.


Note: An administrator can also view audit and e-signature histories in the SAE
module. For information, see Chapter 8, “Use Security, Audit, and E-Sig functions
(SAE Module)“.


To view the audit or e-signature history for a library entry:


1. Select the item in the library.


2. Click  View Audit History or  View E-Signature History (active only if the
selected item is enabled for e-sig).


Note: Factory-provided items do not list creation date in the audit history. If you
duplicate a factory-provided item, the new item contains an audit history that
starts with the duplication date listed as the creation date.


3. For more information, see “Display audit histories“ on page 204.


Sort by one or multiple columns


Double-click column headers to sort. To sort by multiple columns:
• Double-click a column header to sort the column.
• Alt+Shift-click another column header to sort another column.
• Alt+Shift-click a third column header to sort a third column.


Numbers in the column headers reflect sort order.


Search


In each library, you can select a category to search, then enter the text to search for.
The list of categories corresponds to the column headers in each library.


Click Go to search. Click Clear to remove the search criteria.


Import and export
a library entry


View audit and
e‑signature
histories for
library entries


Sort and search
library entries
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Click the Table Settings button, then specify the columns to show or hide.


Click:
• Apply—To use the settings for this session only.
• Save to Preferences—To save for future use by all users. Preferences are saved


for the logged-in user.
• Restore Defaults—To restore factory-default settings.


Plates library


The Plates library contains all plates that have been saved in the software (plates that
have been run and plates that have not yet been run).


Plate definition


A plate associates sample attributes (sample information and analysis information)
with a well position. A plate defines how samples are analyzed during capillary
electrophoresis and how sample files are named and stored after analysis.


When you create a plate, you specify:
• Plate type (sequencing, fragment, mixed, or HID)
• Number of wells, capillary length, and polymer type


When you set up a plate for a run, you add assays, optional file name conventions,
and optional results groups to wells in the plate. If you add these items from the
library, a copy of the items is added to the plate, and can be modified independently
from the original items stored in the library. For information on how changes are
tracked if auditing is enabled, see “Audit action“ on page 205.


Plate templates


The Plates library includes templates that specify the appropriate application type,
polymer, and capillary length. You can use these template to create new plates. To
create your own templates, see “Create a plate template“ on page 79.


Plate template names reflect the run module associated with the plate (a plate
specifies an assay, an assay specifies an instrument protocol, and an instrument
protocol specifies a run module which contains data collection settings). Appendix B,
“Run modules and dye sets“ lists the run time and size or base range collected for
each run module.


Customize a table


Plate overview
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If you are running a stand-alone version of the 3500 Series Data Collection Software
3.1 (a version that is not installed on the instrument computer), you can create plates,
then export them for use on the instrument computer.


1. Access the Plates library.


The list of items in the library may be filtered based on the library filtering user
preference. Click Disable Filters to show all items in the list.


2. Click  Create. The software switches to the Workflow tab.


3. To create a new plate, specify settings (“Define plate properties“ on page 144).


To create a new plate based on an existing plate, click  New Plate, then select
an option. Select a plate, click Open, then specify settings.


4. Select a Save option.


Create a new plate
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Define plate properties


Setting Description


Plate Details


Name Plate name. Names must be unique.


Number of Wells • 96 well —For standard 96-well plates standard reaction plates and
8‑strip standard tubes with retainers.


• 96 Fast tube—For Fast 96-well plates and Fast 8-strip tubes with
retainers.


• 384 well—For 384-well plates (24-capillary instruments only)


Plate Type Sequencing, Fragment, or Mixed (Seq+Frag).


Capillary Length and Polymer Capillary length and polymer type with which the plate will be used.


Owner, Barcode, Description
(optional)


Optional text entries.


You can use these entries to search for plates in the Plates library and in run
logs (Tools4View Run Logs).


Autoanalysis Settings to communicate with secondary analysis software. For information,
see the instructions provided with the secondary analysis software.


Assays library


An assay contains the instrument protocol (dye set and run module) and primary
analysis protocol needed to collect data and basecall or sizecall a sample. Assays, File
Name Conventions, and Results Groups may already be listed in the plate template
when you create a plate from a template.


An assay contains:
• One or more instrument protocols appropriate for the sample type/dye set for


which the assay will be used
• A primary analysis protocol that depends on your application:


– Sequencing—Basecalling protocol
– Fragment—Sizecalling protocol
– HID—QC protocol


You must assign an assay to all named sample wells on a plate before you can link a
plate and run it.


When you create an assay, you add one or more instrument protocols and a primary
analysis protocol. If you add these items from the library, a copy of the items is added
to the assay, and can be modified independently from the original items stored in the
library. For information on how changes are tracked if auditing is enabled, see “Audit
action“ on page 205.


Assay overview 
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1. Access the Assays library.


The list of items in the library may be filtered based on the library filtering user
preference. Click Disable Filters to show all items in the list.


2. Select an assay.


3. Click  Edit.


Note: You can also create an assay from the Assign Plate Contents screen.


Create a new
assay 
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The fields in the Edit Assay dialog box (Figure 11) are described in “Assay
settings“ on page 146.


Figure 11   Create new assay


Assay settings


Setting Description


Assay Name Name of the assay.


Locked Prevents the item from being edited.


Color Color code for the assay when it is displayed in the Assign Plate Contents screen (if
Assay Color is selected for Show In Wells).


Application Type Sequencing or Fragment.
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Setting Description


Do you wish to assign
multiple instrument
protocols to this assay?


When you select Yes, allows you to select or create additional instrument protocols for
the assay. The software creates one injection for each instrument protocol specified in
an assay.


Instrument Protocol Instrument protocol for data collection.


For information, see “Instrument protocol settings“ on page 163.


Basecalling Protocol
(sequencing)


Protocol for basecalling, trimming, and quality determination.


For information, see “Basecalling protocol—Analysis settings“ on page 176.


Sizecalling Protocol
(fragment analysis)


Protocol for primary analysis (peak detection and sizing) and quality determination.


For information, see “Sizecalling protocol—Analysis settings“ on page 181 .


QC Protocol (HID) Protocol for primary analysis (peak detection and sizing) and quality determination.


For information, see “QC protocols library (primary analysis—HID)“ on page 185.


File Name Conventions library


A File Name Convention (FNC) specifies the naming convention for sample data files.
It is an optional component in a plate.


If you do not specify a file name convention, data files are named in this format:


<sample name>_<well>


The file extension is determined by the application you run:
• Sequencing—.ab1 (you can also set Preferences to export additional file formats.


See “Set preferences (optional)“ on page 36.)
• Fragment analysis—.fsa
• HID—.hid


Note: The file location specified in a file name convention is used only if a results
group is not specified for a well.


File name
convention
overview
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When you set up a plate for a run, you can optionally add file name conventions to
the plate. If you add this item from the library, a copy of the item is added to the plate,
and can be modified independently from the original item stored in the library. For
information on how changes are tracked if auditing is enabled, see “Audit action“ on
page 205.


If factory-provided file name conventions do not suit your needs, you can create new
file name conventions:


1. Access the File Name Conventions library.


2. Click  Create.


Note: You can also create a file name convention from the Assign Plate
Contents screen.


Create a new file
name convention
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3. In the Create New File Name Conventions dialog box (Figure 12), select
attributes and delimiters (“File name convention settings“ on page 150).


IMPORTANT! Enter only alpha-numeric characters in the software. Special
characters may not be correctly displayed in some software screens, may cause
problems with plate, file, folder, user account, and/or library item names, and
may interfere with starting a run and/or importing and exporting library items.


As you select attributes, the software displays a preview of the file name.


4. To add delimiters between items in the Selected Attributes list:
a. Ctrl-click or Shift-click to select two or more attributes.


b. Select a delimiter.


c. Select the Add between attributes check box.


d. Click Add.


5. Save the file name convention:
• If you are creating the file name convention from the Library, click Save.
• If you are creating the file name convention from the Assign Plate Contents


screen, click Apply to Plate or Save to Library.
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Figure 12   Create new File Name convention


File name convention settings


Setting Description


Name Name of the file name convention. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user
who created it, the administrator, or another user with unlock permissions.
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Setting Description


Color Color code for the file name convention when it is displayed in the Assign
Plate Contents screen (if File Name Convention Color is selected for Show In
Wells).


Preview of name Interactively displays the attributes you select.


Available attributes • Amplicon Name (from Customize
Sample Info in sequencing
assays)


• Analysis Protocol Name (primary
analysis protocol)


• Assay Name


• Capillary Number


• Custom Text fields (£3)


• Date of Run


• Injection Number


• Instrument Name


• Instrument Protocol


• Owner Name (plate owner)


• Plate Name


• Polymer Type


• Run name


• Sample Type


• Specimen Name (from
Customize Sample Info in
sequencing assays)


• Time of Run (run start time)


• Unique Time Stamp Integer -
(numeric string in milliseconds
that does not correspond to the
current time)


• User-defined Fields (up to 5;
specified in “Assign plate
contents“ on page 44)


• User Name (available only when
security is enabled in the SAE
module)


• Well Position


IMPORTANT! The maximum allowed length of a file name, including the
path, is 240 characters. The software warns you if your selections will
possibly exceed the maximum, but allows you to save the file name
convention. However, you will see a pre‑check validation error when you
start a run if the file name will exceed 240 characters.


Delimiters Symbols you can include in the file name: Dash (-), Dot (.), Underscore (_),
Plus (+), Dollar ($).
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Setting Description


Custom text Text to display for the custom text attribute fields.


File location The file location in the file name convention is used only if no results group is
specified for a well.


The Results Group file location overrides the File Name Convention file
location.


Results Group library


A Results Group is used to name, sort, and customize the folders in which sample
data files are stored. It is an optional component in a plate.


Note: The file location specified in a results group overrides the file location in the file
name convention specified for a well.


When you set up a plate for a run, you can optionally add results groups to wells in
the plate. If you add this item from the library, a copy of the item is added to the plate,
and can be modified independently from the original item stored in the library. For
information on how changes are tracked if auditing is enabled, see “Audit action“ on
page 205.


To accurately genotype samples, the GeneMapper™ ID-X Software requires at least
one allelic ladder sample per run folder. (Multiple allelic ladder samples in a single
run folder can also be used for analysis.)


We recommend that you run one allelic ladder for a set of 24 samples:
• 8-capillary instruments—One allelic ladder per 3 injections
• 24-capillary instruments—One allelic ladder per 1 injection


Note: Run HID validation studies to determine the required number of allelic ladders
for your application.


See “Results Group example 3: store one allelic ladder per run folder (8-capillary
instruments)“ on page 160 for a results group example that places three injections in
each run folder for 8-capillary instruments.


Results Group
overview


Allelic ladder
location (HID
analysis)
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If factory-provided results groups do not suit your needs, you can create new results
groups:


1. Access the Results Group library.


2. Click  Create.


Note: You can also create a results group from the Assign Plate Contents screen.


Create a new
Results Group
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3. In the Create Results Group dialog box (Figure 13 on page ), select attributes and
delimiters (“Results group settings“ on page 155).
As you select attributes, the software displays a preview of the results group
name.


4. To add delimiters between items in the Selected Attributes list:
a. Ctrl-click or Shift-click to select two or more attributes.


b. Select a delimiter.


c. Select the Add between attributes check box.


d. Click Add.


5. Save the results group:
• If you are creating the results group from the Library, click Save.
• If you are creating the results group from the Assign Plate Contents screen,


click Apply to Plate or Save to Library.
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The Results Group file location overrides the File Name Convention file location.


Figure 13   Create New Results Group


Results group settings


Setting Description


Name Name of the results group. Names must be unique.


The Results Group Name is a required attribute, you cannot remove this
attribute from the Selected Attribute list.


Locked When enabled, allows the entry to be unlocked and modified only by the user
who created it, the administrator, or another user with unlock permissions.
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Setting Description


Color Color code for the results group when it is displayed in the Assign Plate
Contents screen (if Results Group Color is selected for Show In Wells).


Preview of name Interactively displays the attributes you select.


Available attributes • Results Group Name (required)


• Assay Name


• Injection Number


• IP Name (instrument protocol)


• Logged-in User Name (available
only when security is enabled in
the SAE module)


• PA Protocol Name (primary
analysis=basecalling protocol)


• Plate Name


• Prefix


• Start Instrument Run Date/time
Stamp


• Suffix


Delimiters Symbols you can include in the results group name: Dash (-), Dot (.),
Underscore (_), Plus (+), Dollar ($).


Prefix/suffix text Text to display for the prefix or suffix text attribute fields.


Select re-injection folder option • Store reinjection sample files in a separate reinjection folder (same level
as injection folders).


• Store reinjection sample files with original sample files (same level).


Select folder option Location:


• Default file location (specified in Preferences4User4Run Setup)


• Custom location


Sub-folder options:


• Include an instrument run name folder (run name can be user-defined
in the Load Plates for Run screen)


• Include a results group name folder


• Include an injection folder
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Two default, factory-provided, results groups are provided that store sample data
files by plate name:


• Figure 14 shows the factory-provided PN_Injfolder_RG results group and the
folders created when it is used. This results group creates a folder for each
injection.


• Figure 15 shows the factory-provided PN_RG results group and the folders
created when it is used. This results group does not create a folder for each
injection. All samples for a plate are stored in the same folder. If you include two
plates in a run, a separate folder is created for each plate.


Figure 14   PN_Injfolder_RG results group


Figure 15   PN_RG results group


Results group
example 1: store
files by plate
name
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Figure 16 shows an example results group that specifies a sample file storage location
of:


C:\Example\instrument run (IR) folder\result group name
folder[results group name+start instrument run date/time stamp
+logged in user name]\injection name or re-injection name
folder.


The numbers in the figure relate the elements in the results group with the elements
in the file hierarchy created by a run that uses this results group (see Figure 19).


Figure 16   Results group example


Figure 17 shows the injection list for a run that specifies duplicate and re-injections.


Results Group
example 2: store
re-injections in
separate folders
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The numbers in the figure relate the elements in the injection list with the elements in
the file hierarchy created by this run (see Figure 19).


Figure 17   Injection list example


Figure 18 shows an example file name convention that specifies a sample name syntax
of:


sample name.(primary) analysis protocol name.unique time stamp
integer
The numbers in the figure relate the elements in the file name convention with the
files created by a run that uses file name convention (see Figure 19).


Figure 18   File name convention example
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Figure 19 shows the folders and files generated by the results group, file name
convention, run name, and injections shown in Figure 16, Figure 17, and Figure 18.


Figure 19   Folder hierarchy and file naming example


1 File location from results group 


2 Instrument Run Name folder from results group


3 Results group Name folder from results group 


4 Injection folder from results group 


Duplicate injections indicated with _n where n is the number of duplicates.


5 Run name (default or user-defined) from injection list


6 Results group name syntax from results group


7 File name syntax from file name convention


We recommend that you run one allelic ladder for each set of 24 samples (see “Allelic
ladder location (HID analysis)“ on page 152).


To store one allelic ladder per run folder on an 8-capillary instrument, create one
results group for each set of three injections on the plate. Each results group specifies
a results group name folder. Because you assign one results group to a set of three


Results Group
example 3: store
one allelic ladder
per run folder (8-
capillary
instruments)
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injections, all 24 sample data files, including the allelic ladder, are stored in the same
results group folder.


The example below shows one results group; for a full 96-well plate, create three more
with the same settings, but different names, for example, Injection 4 through 6,
Injection 7 through 9, and Injection 10 through 12.


Instrument protocol library


An instrument protocol contains the parameters that control the instrument during
data acquisition. An instrument protocol is a required element of an assay for all
applications.


When you create an assay, you add one or more instrument protocols to the assay. If
you add these items from the library, a copy of the items is added to the assay, and can
be modified independently from the original items stored in the library. For
information on how changes are tracked if auditing is enabled, see “Audit action“ on
page 205.


Instrument
protocol overview
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If factory-provided instrument protocols do not suit your needs, you can create new
instrument protocols:


1. Access the Instrument Protocols library.


2. Click  Create.


Create a new
instrument
protocol 
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3. In the Create New Instrument Protocol dialog box (Figure 20), select an
application type: Sequencing, Fragment, or HID. The run module selection list is
filtered based on the application you select.


Figure 20   Create New Instrument Protocol


Note: Normalization parameters circled in red are displayed for fragment
analysis and HID applications only.


4. Specify settings (“Instrument protocol settings“ on page 163).


5. Save the assay:
• If you are creating the assay from the Library, click Save.
• If you are creating the assay from the Assign Plate Contents screen, click


Apply to Plate or Save to Library.


Instrument protocol settings


Setting Description


Application Type • Sequencing


• Fragment analysis


• HID


Capillary Length, Polymer,
Dye set


Capillary length, polymer type, and dye set with which the protocol will be used


Run module Factory-provided modules that specify instrument control parameters. For more
information, see Appendix B, “Run modules and dye sets“.


Protocol name Name of the protocol. Names must be unique.
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Setting Description


Locked When SAE is enabled, allows the entry to be unlocked and modified only by the user
who created it, the administrator, or another user with unlock permissions. Useful
when your system includes the SAE module (described in Chapter 8, “Use Security,
Audit, and E-Sig functions (SAE Module)“.


Description Optional text entry.


Oven temperature (°C) Temperature setting for main oven throughout run.


Run voltage (kVolts) Final sample electrophoresis separation run voltage.


Prerun voltage (kVolts) Pre run voltage setting before sample injection.


Injection voltage (kVolts) Injection voltage setting for sample injection.


Run time (sec) Length of time data is collected after voltage is ramped up to the run voltage and the
run starts.


PreRun time (sec) Prerun voltage time.


Injection time (sec) Sample injection time.


Data delay (sec) Time from the start of separation to the start of sample data collection.


Advanced options - Do not change unless advised otherwise by Life Technologies support personnel


Voltage tolerance (kVolts) Maximum allowed voltage variation.


Voltage # of Steps (nk) Number of voltage ramp steps to reach Run Voltage.


Voltage step interval (sec) Dwell time at each voltage ramp step.


First read out time (ms) The interval of time for a data point to be produced. First ReadOut time should be equal
to Second ReadOut time.


Second read out time (ms) The interval of time for a data point to be produced. Second ReadOut time should be
equal to First ReadOut time.


Fragment and HID protocols only: Normalization parameters - Leave at default settings (for information on how
these parameters are used, see “Review normalized data“ on page 96).


Normalization Target The expected average RFU for the subset of peaks in the GS600 LIZ™ v2 size standard
used for normalization.


The default value for each run module has been experimentally determined based on
the average peak height of selected peaks in the GS600 size standard with a specific
injection time.


IMPORTANT! If you change the injection time in an instrument protocol, adjust the
Normalization Target proportionately. For example, for an instrument protocol with an
injection time of 10 seconds and a Normalization Target of 2000: if you change the
injection time to 15 seconds (50% increase), change the Normalization Target to 3000
(50% increase).
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Setting Description


Normalization Factor
Thresholds


The passing range for Normalization Factor (default range is 0.3 to 3.0).


IMPORTANT! Increasing the factor threshold above 3.0 may cause amplification of
noise.


If the calculated Normalization Factor is outside the Normalization Factor range, the
software multiplies the peak heights of the sample by the low or high Normalization
Factor threshold setting (for example, if the Normalization Factor range is 0.3 to 3.0
and the calculated Normalization Factor is 5, the software applies a Normalization
Factor of 3.0).


Normalization Factor Average peak height of the subset of peaks in the GS600 LIZ™ v2 size standard used for
normalization divided by the Normalization Target. Samples are flagged with  in
results if Normalization Factor is within threshold range, or with  if it is out of
threshold range.


Dye sets library


A dye set defines the following for an instrument protocol:
• Dye color(s)
• Order of the dye peaks in the standard
• Spectral analysis parameters


When you create an instrument protocol, you add a dye set to the protocol. If you add
this item from the library, a copy of the item is added to the assay, and can be modified
independently from the original item stored in the library. For information on how
changes are tracked if auditing is enabled, see “Audit action“ on page 205.


Dye set overview
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If factory-provided dye sets do not suit your needs, you can create new dye sets:


1. Access the Dye Sets library.


2. Click  Create.


Create a new dye
set
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3. In the Create New Dye Set dialog box (Figure 21), specify settings (“Dye set
settings“ on page 167).


Figure 21   Create New Dye Set


4. Click Save.


Dye set settings


Setting Description


Dye Set Name Name of the dye set. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user who
created it, the administrator, or another user with unlock permissions. Useful when
your system includes the SAE module (described in Chapter 8, “Use Security, Audit,
and E-Sig functions (SAE Module)“).


Chemistry The standard for which you are creating the dye set: Sequencing Standard or Matrix
standard


Chapter 7 Manage library resources
Dye sets library 7


3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1 167







Setting Description


Dye Set Template Factory-provided template upon which to base the dye set.


The Any Dye template can be used for applications that do not use all of the dye colors
contained in the matrix standard kits used for spectral calibration. For information, see 
“Create a new dye set using the AnyDye template“ on page 168.


Arrange Dyes Displays the dyes and the peak order for the dye set template selected. Editable only
for AnyDye template:


• Dye Selection—Specifies the dyes to use for calibration


• Reduced Selection—Specifies the dyes used in the samples.


For example, if you use the 5 dye kit and have samples with only blue peaks, you can
"reduce" or deconvolute with blue and orange (size standard) dyes only.


Parameters Specifies the Quality Value, Condition Number, Scan, and Sensitivity requirements for
the dye set.


Notes Optional text entry.


If factory-provided dye sets do not suit your needs, you can create new dye sets:


1. Access the Dye Sets library.


2. Click  Create.


3. Enter a dye set name.


4. Select a chemistry and the AnyDye dye set template.


Create a new dye
set using the
AnyDye template
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5. Select the dye colors to use and set the calibration peak order:
a. Select the dye colors to use.


The dye colors you select sets the order number of the dye used internally
by the software. Note that when you deselect a dye, the order number of the
dye used internally by the software changes.


• Example 1—With all dyes selected, internal order number is Blue (1),
Green (2), Yellow (3), Red (4), Purple (5), Orange (6).


• Example 2—With the Purple dye deselected, internal order number is
Blue (1), Green (2), Yellow (3), Red (4), Orange (5)—the internal order
number of Orange changes to 5.


• Example 3—With the Blue, Yellow, and Purple dyes deselected, internal
order number is Green (1), Red (2), Orange (3)—the internal order
number of Green changes to 1, Red changes to 2, and Orange changes to
3.
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b. Specify the order of the peaks in the calibration standard you are using. Use
the internal order number of the dye based on the dyes selected.


IMPORTANT! The Calibration Peak Order fields do not correspond to the
dye colors displayed above the Calibration Peak Order fields.


• Example 1—If the order of the peaks in the calibration standard you are
using is Orange, Red, Yellow, Blue, Green, Purple, specify for
Calibration Peak Order: 6 (Orange), 4 (Red), 3 (Yellow), 1 (Blue), 2
(Green), 5 (Purple).


• Example 2—If the order of the peaks in the calibration standard you are
using is Orange, Red, Yellow, Blue, Green, specify for Calibration Peak
Order: 5 (Orange), 4 (Red), 3 (Yellow), 1 (Blue), 2 (Green).


• Example 3—If the order of the peaks in the calibration standard you are
using is Orange, Red, Green, specify for Calibration Peak Order: 3
(Orange), 2 (Red), 1 (Green).


6. Expand the Parameters section, then specify remaining settings.


7. Click Save.


Size standards library


A size standard defines the sizes of known fragments. It is used to generate a
standard curve. The standard curve is used to determine the sizing of unknown
samples.


When you create a sizecalling (fragment) or QC (HID) protocol, you add a size
standard to the protocol. If you add this item from the library, a copy of the item is
added to the protocol, and can be modified independently from the original items
stored in the library. For information on how changes are tracked if auditing is
enabled, see “Audit action“ on page 205.


Size standard
overview
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The library contains factory-provided normalized size standards that you can use to
normalize fragment analysis and HID data:


• Fragment analysis:
– GS600LIZ+Normalization
– GS600(60-600)LIZ+Normalization—For applications that have primer peaks


that obscure the 20 and 40-mer peaks of the GS600 size standard.
• HID:


– GS600(80-400)LIZ+Normalization


Normalization corrects for instrument, capillary, and injection variability. For each
sample, the software calculates a normalization factor based on a threshold setting.
The normalization factor is used as a multiplier to adjust the peak height of the
sample peaks relative to the GS600 LIZ™ v2.0 size standard peaks.


IMPORTANT! Normalization is not applied to samples with failing sizing quality.
Select a size standard definition file appropriate for your application that accurately
sizes samples. For example, if your application includes small fragments that may be
obscured by primer peaks, or large fragments that may not be present due to slower
migration rates, specify a size standard definition file that eliminates these fragments
from sizing.


For more information, see “Review normalized data“ on page 96.


If factory-provided size standards do not suit your needs, you can create new size
standards:


1. Access the Size Standards library.


2. Click  Create.


3. In the Create New Size Standard dialog box (Figure 22), enter a size standard
name.


Normalization
size standards
provided


Create a new size
standard
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4. (Optional):
• Select the Locked check box.


When enabled, allows the entry to be unlocked and modified only by the
user who created it, the administrator, or another user with unlock
permissions. Useful when your system includes the SAE module (described
in Chapter Chapter 8, “Use Security, Audit, and E-Sig functions (SAE
Module)“).


• Enter a description.


5. Select a dye color.


6. Enter sizes in the list on the left. Separate sizes with a comma, space, or return.


7. Click Add Sizes.


8. Click Save.


Figure 22   Create New Size Standard


1. Select a factory-provided normalization size standard (indicated in the name
with “+Normalization.”).


2. Click  Duplicate.


3. Edit the copy of the normalized size standard. The size standard peaks used to
normalize the data are displayed in gray and are not editable.


4. Click Save.


Modify a factory-
provided
normalization size
standard
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Basecalling protocols library (primary analysis—sequencing)


A basecalling protocol is the required primary analysis protocol for sequencing
applications.


A basecalling protocol defines the settings used by the sequencing basecallers to
assign base calls to each detected peak and assign a quality value:


• Analysis settings
• Ranges for the sequencing quality flags displayed in View Results


When you create a sequencing assay, you add a basecalling protocol to the assay. If
you add this item from the library, a copy of the item is added to the assay, and can be
modified independently from the original item stored in the library. For information
on how changes are tracked if auditing is enabled, see “Audit action“ on page 205.


If factory-provided basecalling protocols do not suit your needs, you can create new
basecalling protocols:


1. Access the Basecalling Protocols library.


2. Click  Create.


3. In the Analysis Settings tab of the Create New Basecalling Protocol dialog box
(Figure 23), specify settings “Basecalling protocol—Analysis settings“ on
page 176.


Basecalling
protocol overview


Create a new
basecalling
protocol 
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4. Click QV Settings. In the QV Settings tab of the Create New Basecalling Protocol
dialog box (Figure 24), specify settings (see “Basecalling protocol—QV
settings“ on page 178).
QV settings are quality value ranges used in the following screens:


• Monitor Run screen—The state of the QV flag:
– If all three values are in the pass range, the QV flag in Monitor Run is


set to  (green).
– If any values are in the suspect range, the QV flag in Monitor Run is set


to  (yellow).
– If any values are in the fail range, the QV flag in Monitor Run is set to


 (red).
• View Sequencing Results4Metric Analysis Results table—The


pass/check/fail status for Trace Score Quality, CRL Quality, and QV20+
Quality results.
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5. Click Save.


Figure 23   Create New Basecalling Protocol—Analysis Settings
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Figure 24   Create New Basecalling Protocol—QV Settings


Basecalling protocol—Analysis settings


Setting Description


Name Name of the protocol. Names must be unique.


Locked When SAE is enabled, allows the entry to be unlocked and modified only by
the user who created it, the administrator, or another user with unlock
permissions. Useful when your system includes the SAE module (described
in Chapter 8, “Use Security, Audit, and E-Sig functions (SAE Module)“.


Description Optional text entry.


Basecaller Basecalling algorithm used to identify bases.


Note: The basecaller version listed in the basecalling protocol is a 3-digit
number. The version listed in sequencing results is a 4-digit number. The
fourth digit is an internal number used by the software.


Mobility file Compensates for mobility differences between dyes used to label the DNA.
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Setting Description


Quality Threshold • Basecall Assignment (ambiguous bases):
– Do not assign Ns to basecalls


– Assign Ns to basecalls with QV<15—Bases with a QV less than the
threshold display N instead of the base letter


• Ending base—Last base on which to perform basecalling:


• At PCR Stop


• After X number of Bases


• After X number of Ns in X number of Bases


• After X number of Ns


Note: If you have PCR products with sequences that end while data is still
being collected, select the At PCR Stop check box.


Mixed bases threshold When enabled, determines the secondary peak height ratio where the
secondary peak is considered a potential mixed base. Reaching the threshold
is a necessary but not sufficient condition for the basecalling algorithm to
call a mixed base.


Analyzed Data Scaling Determines scaling of the processed traces. This parameter does not affect
the accuracy of the basecalling.


• True Profile—The processed traces are scaled uniformly so that the
average height of peaks in the region of strongest signal is about equal
to a fixed value. The profile of the processed traces will be very similar to
that of the raw traces.


• Flat Profile—The processed traces are scaled semi-locally so that the
average height of peaks in any region is about equal to a fixed value. The
profile of the processed traces will be flat on an intermediate scale
(> about 40 bases).
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Setting Description


Clear range methods • Use clear range minimum and maximum—Specifies the first and last
base in the range to consider, or trims the specified number of bases
from the 3¢ end.


• Use quality values—Sets a window with a specified number of allowed
low-quality bases by removing bases until there are < X number of bases
per Z number of bases with QV < Y.


• Use identification of N cells—Sets a window with a specified number of
allowed ambiguous base calls (Ns) by removing bases until there are < X
number of Ns per Y number of bases.


Basecalling protocol—QV settings


Setting Description


Contiguous Read Length The longest uninterrupted segment of bases with an average Quality Value
(QV) ³20.


In addition to evaluating the QV of a base call, the software considers the QV of
adjacent bases within a ±21-bp moving average to determine a contiguous read
length based on quality values.


Trace Score The average basecall Quality Value (QV) of bases in the clear range sequence of a
trace.


The clear range is the region of the sequence that remains after excluding the low-
quality or error-prone sequence at the 5¢ and 3¢ ends. The clear range is calculated
by the KB basecaller using QVs.


QV20+ The total number of bases in the entire trace with Quality Value ³20.


Sizecalling protocols library (primary analysis—fragment)


A sizecalling protocol is the required primary analysis protocol for fragment
applications.


A sizecalling protocol defines peak detection, sizing, and quality values.


When you create a fragment assay, you add a sizecalling protocol to the assay. If you
add this item from the library, a copy of the item is added to the assay, and can be
modified independently from the original item stored in the library. For information
on how changes are tracked if auditing is enabled, see “Audit action“ on page 205.


Sizecalling
protocol overview
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1. Access the Sizecalling Protocols library.


2. Click  Create.


3. In the Analysis Settings tab of the Create New Sizecalling Protocol dialog box
(Figure 25), specify settings (see “Sizecalling protocol—Analysis settings“ on
page 181).


4. Click QC Settings. In the QC Settings tab of the Create New Sizecalling Protocol
dialog box (Figure 26), specify settings (“Sizecalling protocol—QC settings“ on
page 184).


Create a new
sizecalling
protocol
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5. Click Save.


IMPORTANT! Normalization is not applied to samples with  Size Quality
flags. Specify analysis settings that accurately detect and size the size standard,
and QC settings with appropriate pass fail ranges. The 3500 Series Data
Collection Software 3.1 does not support re-analyzing data with new settings.


Figure 25   Create New Sizecalling Protocol—Analysis Settings


Chapter 7 Manage library resources
Sizecalling protocols library (primary analysis—fragment)7


180 3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1







Figure 26   Create New Sizecalling Protocol—QC Settings


Sizecalling protocol—Analysis settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Size standard Size standard definition in the software that corresponds to the dye set used
in the chemistry.


To apply normalization, select a normalization size standard (see 
“Normalization size standards provided“ on page 171).
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Setting Description


Analysis Range The range (in data points) to analyze:


• Full Range to analyze the entire scan region as collected by the genetic
analysis instrument, including the primer peak.


• Partial Range to analyze only data points within a specified range. Enter
Start Point in data points after the primer peak and before the first
required size standard peak. Enter a Stop Point after the last required
size standard fragment. Start and Stop points may vary from instrument
to instrument and platform to platform. Display raw data to determine
the appropriate analysis range.


Data points outside the specified analysis range are ignored.


Note: Ensure the Analysis Range contains all size standard fragments
included in the Sizing Range specified below.


Sizing Range The size range (in base pairs) appropriate for the kit you are using:


• All Sizes for the software to analyze fragments of all sizes in the
Analysis Range.


• Partial Sizes for the software to analyze only fragments within a
specified range. Enter a Start Size and a Stop Size appropriate for the
size standard used.


Size Calling Method • Local Southern—(default) Determines the fragment sizes using the
reciprocal relationship between fragment length and electrophoretic
mobility.


• 3rd Order Least Squares—Uses regression analysis to build a best-fit
size calling curve.


• 2nd Order Least Squares—Uses regression analysis to build a best-fit
size calling curve.


• Cubic Spline Interpolation—Forces the sizing curve through all the
known points of the selected size standard.


• Global Southern Method—Compensates for standard fragments with
anomalous electrophoretic mobility (similar to least squares methods).


Primer Peak If the primer peaks in your application obscure peaks of interest, select
Present. Selecting Present instructs the algorithm to ignore primer peaks.
Primer peaks are still displayed in the trace.


Note: If this setting does not allow detection of the 20- and 40-mer peaks for
samples that use the GS600 LIZ™ size standard, running samples with the
GS600(60‑600)LIZ+Normalization may allow detection of the peaks.


Peak Amplitude Thresholds Specify the threshold (RFU) for peak detection for each dye color. Peaks
below the threshold are not detected.


For example, if you use the default values of 175, peaks with heights equal to
or greater than 175 are detected. Peaks with heights below 175 are still
displayed in the electropherogram plots but are not detected or labeled.


Note: Use the same peak amplitude thresholds in secondary analysis
software.
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Setting Description


Smoothing Select an option to smooth the outline of peaks and reduce the number of
false peaks detected:


• None (default) to apply no smoothing. Best if the data display sharp,
narrow peaks of interest.


• Light to provide the best results for typical data. Light smoothing slightly
reduces peak height.


• Heavy for data with very sharp, narrow peaks of interest. Heavy
smoothing can significantly reduce peak height.


Baseline Window Specify a window to adjust the baseline signals of all detected dye colors to
the same level for an improved comparison of relative signal intensity. Note
the following:


• A small baseline window relative to the width of a cluster, or grouping of
peaks spatially close to each other, can result in shorter peak heights.


• Larger baseline windows relative to the peaks being detected can create
an elevated baseline, resulting in peaks that are elevated or not resolved
to the baseline.


Min. Peak Half Width Specify the minimum full peak width at half maximum Peak Height required
for peak detection. The range is 2 to 99 data points.


Polynomial Degree Polynomial Degree cannot be greater than Peak Window Size.


Adjust to affect the sensitivity of peak detection. You can adjust this
parameter to detect a single base pair difference while minimizing the
detection of shoulder effects and/or noise.


The peak detector calculates the first derivative of a polynomial curve fitted
to the data within a window that is centered on each data point in the analysis
range.


Using curves with larger polynomial degree values allows the curve to more
closely approximate the signal and, therefore, captures more of the peak
structure in the electropherogram.


Peak Window Size Enter a window width in data points for peak detection sensitivity. If more
than one peak apex is within the window, all are labeled as a single peak.
Note the following:


• The maximum value is the number of data points between peaks.


• The Peak Window Size setting is limited to odd numbers.


To increase peak detection sensitivity: Increase polynomial degree, decrease
peak window size. To decrease peak detection sensitivity: Decrease
polynomial degree, increase peak window size.
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Setting Description


Slope Thresholds Peak Start and End • Peak Start—The peak starts when the first derivative (slope of the
tangent) in the beginning of the peak signal before the inflection point
becomes equal to or exceeds the “Peak Start” value. This threshold is
set to 0 by default, which means that the peak will normally start at the
leftmost point where the slope of the tangent is closest to 0° (horizontal
line). A value other than 0 moves the peak start point toward its center.
The value entered must be non-negative.


• Peak End—The peak ends when the first derivative (slope of the tangent)
in the end of the peak signal after the inflection point becomes equal to
or exceeds the “Peak End” value. This value is set to 0 by default, which
means that the peak will normally end at the rightmost point where the
slope of the tangent is closest to 0° (horizontal line). A value other than 0
moves the peak end point toward its center. The value entered in this
field must be non-positive.


Sizecalling protocol—QC settings


Setting Description


Size Quality The Pass Range and the Fail Range for the SQ flag displayed in View Fragment
Results.


Results that are within the Pass range are flagged as  (Pass). Results that are within
the Fail range are flagged as  (Fail). Results that are between the Pass and Fail
ranges are flagged  (Check).


For example, with a Pass Range of 0.75 to 1.0 and a Fail Range of 0.0 to 0.25, any
result ³0.75 is  , any result <0.25 is , and any result between ³0.25 to <0.75 is .


How Size Quality is determined


The Size Quality algorithm evaluates the similarity between the fragment pattern for
the size standard dye specified in the size standard definition and the actual
distribution of size standard peaks in the sample, calculates an interim SQ (a value
between 0 and 1).


Assume Linearity Defines the expected linear range. Useful in large fragment size standards where non-
linearity might be expected.


Pull-Up The pull-up ratio and tolerance for pull-up peak identification. A pull-up peak is
identified when the peak height of the minor peak is:


• £X% (pull-up ratio) of the major peak
and


• Within ±Y data point (pull-up scan) of the major peak


When at least one peak is identified as a pull-up peak, the  (Check) flag is displayed
for the Spectral Pull-Up quality flag in View Fragment Results.
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QC protocols library (primary analysis—HID)


A QC protocol is the required primary analysis protocol for HID applications. A QC
protocol defines peak detection, sizing, and quality values.


When you create an HID assay, you add a QC protocol to the assay. If you add this
item from the library, a copy of the item is added to the assay, and can be modified
independently from the original item stored in the library. For information on how
changes are tracked if auditing is enabled, see “Audit action“ on page 205.


If factory-provided QC protocols do not suit your needs, you can create new QC
protocols:


1. Access the QC Protocols library.


2. Click  Create.


3. In the Analysis Settings tab of the Create New QC Protocol dialog box
(Figure 27), specify settings (“QC protocol—Analysis settings“ on page 187).


4. Click QC Settings. In the QC Settings tab of the Create New QC Protocol dialog
box (Figure 28), specify settings (“QC protocol—QC settings“ on page 190).


QC protocol
overview


Create a new QC
protocol
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5. Click Save.


IMPORTANT! The default values in the QC protocol templates (other than peak
amplitude threshold values) have been optimized for each kit. You must
optimize and validate peak amplitude threshold values during internal HID
validation. If you modify other settings, ensure that the size standard is
accurately detected and sized with the new settings.


IMPORTANT! Normalization is not applied to samples with  Size Quality
flags. The 3500 Series Data Collection Software 3.1 does not support re-analyzing
data with new settings.


Figure 27   Create New QC Protocol—Analysis Settings
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Figure 28   Create New QC Protocol—QC Settings


QC protocol—Analysis settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Size standard Size standard definition in the software that corresponds to the dye set used in the
chemistry.


To apply normalization, select a normalization size standard (see “Normalization size
standards provided“ on page 171).


Analysis Range Select Full to collect data points for the entire scan region, including the primer peak.
You can specify a limited analysis range in the GeneMapper™ ID‑X Software.


Note: If you select Partial, ensure that the Analysis Range contains all size standard
fragments included in the Sizing Range specified below.


Sizing Range Select Partial, then specify 80 to 400 to limit the fragment sizes evaluated for the size
standard.


If you specify sizes outside this range, the Sizing Quality may fail.
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Setting Description


Size Calling Method Select the method to determine the molecular length of unknown fragments
appropriate for the AmpFℓSTR™ kit you use:


• Local Southern—(default) Determines the fragment sizes using the reciprocal
relationship between fragment length and electrophoretic mobility. The unknown
fragment is surrounded by two known-sized fragments above and one below, then
two below and one above. The results are averaged and the size of the allele is
determined.


• 3rd Order Least Squares—Uses regression analysis to build a best-fit size calling
curve.


• 2nd Order Least Squares—Uses regression analysis to build a best-fit size calling
curve.


• Cubic Spline Interpolation—Forces the sizing curve through all the known points
of the selected size standard.


• Global Southern Method—Compensates for standard fragments with anomalous
electrophoretic mobility (similar to least squares methods).


IMPORTANT! If you modify peak detection settings, ensure that the size standard is accurately detected and sized


with the new settings. Normalization is not applied to samples with  Size Quality flags. The 3500 Series Data
Collection Software 3.1 does not support re-analyzing data with new settings. For more information on peak
detection parameters, see the GeneMapper™ ID‑X Software Reference Guide.


Smoothing Select an option to smooth the outline of peaks and reduce the number of false peaks
detected:


• None to apply no smoothing. Best if the data display sharp, narrow peaks of
interest.


• Light (default) to provide the best results for typical data. Light smoothing slightly
reduces peak height.


• Heavy for data with very sharp, narrow peaks of interest. Heavy smoothing can
significantly reduce peak height.


Baseline Window Specify a window to adjust the baseline signals of all detected dye colors to the same
level for an improved comparison of relative signal intensity. Note the following:


• A small baseline window relative to the width of a cluster, or grouping of peaks
spatially close to each other, can result in shorter peak heights.


• Larger baseline windows relative to the peaks being detected can create an
elevated baseline, resulting in peaks that are elevated or not resolved to the
baseline.


Peak Amplitude Thresholds IMPORTANT! Optimize these thresholds during internal HID validation.


Specify the threshold (RFU) for peak detection for each dye color. Peaks below the
threshold are not detected.


For example, if you use the default values of 175, peaks with heights equal to or greater
than 175 are detected. Peaks with heights below 175 are still displayed in the
electropherogram plots but are not detected or labeled.


Note: Use the same peak amplitude thresholds in secondary analysis software.
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Setting Description


Min. Peak Half Width Specify the smallest half peak width at full height for peak detection. The range is 2 to
99 data points.


Polynomial Degree Adjust to affect the sensitivity of peak detection. You can adjust this parameter to detect
a single base pair difference while minimizing the detection of shoulder effects and/or
noise.


The peak detector calculates the first derivative of a polynomial curve fitted to the data
within a window that is centered on each data point in the analysis range.


Using curves with larger polynomial degree values allows the curve to more closely
approximate the signal and, therefore, captures more of the peak structure in the
electropherogram.


Peak Window Size Enter a window width in data points for peak detection sensitivity. If more than one
peak apex is within the window, all are labeled as a single peak. Note the following:


• The maximum value is the number of data points between peaks.


• The Peak Window Size setting is limited to odd numbers.


To increase peak detection sensitivity: Increase polynomial degree, decrease peak
window size.


To decrease peak detection sensitivity: Decrease polynomial degree, increase peak
window size.


Slope Thresholds Peak
Start and End


Not recommended for use with AmpFℓSTR™ kit data.


• Peak Start—The peak starts when the first derivative (slope of the tangent) in the
beginning of the peak signal before the inflection point becomes equal to or
exceeds the “Peak Start” value. This threshold is set to 0 by default, which means
that the peak will normally start at the leftmost point where the slope of the
tangent is closest to 0° (horizontal line). A value other than 0 moves the peak start
point toward its center. The value entered must be non-negative.


• Peak End—The peak ends when the first derivative (slope of the tangent) in the
end of the peak signal after the inflection point becomes equal to or exceeds the
“Peak End” value. This value is set to 0 by default, which means that the peak will
normally end at the rightmost point where the slope of the tangent is closest to 0°
(horizontal line). A value other than 0 moves the peak end point toward its center.
The value entered in this field must be non-positive.
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QC protocol—QC settings


Setting Description


Size Quality Enter the Pass Range and the Fail Range for the SQ flag displayed in View HID Results.


Results that are within the Pass range are flagged as  (Pass). Results that are within
the Fail range are flagged as  (Fail). Results that are between the Pass and Fail
ranges are flagged  (Check).


For example, with a Pass Range of 0.75 to 1.0 and a Fail Range of 0.0 to 0.25, any
result ³0.75 is  , any result <0.25 is , and any result between ³0.25 to <0.75 is .


How Size Quality is determined


The Size Quality algorithm evaluates the similarity between the fragment pattern for
the size standard dye specified in the size standard definition and the actual
distribution of size standard peaks in the sample, calculates an interim SQ (a value
between 0 and 1).


Weighting


The Broad Peak (BD) threshold specified in the QC Protocol - QC Settings tab affects
the SQ. To determine the final SQ value, the software:


• Evaluates size standard peak widths in the sample in the dye color specified in the
size standard definition.


• If the width of any size standard peak in the sizing range exceeds the broad peak
threshold, applies a 0.5 weighting factor:


• Interim SQ × (1 – 0.5)


Note: The GeneMapper™ ID‑X Software allows you to set broad peak weighting. For
more information, see the GeneMapper™ ID‑X Software Reference Guide.


Broad Peak Enter the maximum peak width (in base pairs).


When a peak width is greater than the threshold, the  (Check) flag is displayed for
the BD (Broad Peak) quality flag in View HID Results.
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Use Security, Audit, and E-Sig
functions (SAE Module)
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Administrators


This option is available if your system includes a license for the Security, Audit, and E-
Signature module.


The Security, Audit, E-Signature module (SAE module) provides the following
functionality:


• System security—Controls user access to the software. A default Administrator
user account is provided, and additional user accounts and permissions can be
user-defined.


• Auditing—Tracks changes made to library items, actions performed by users,
and changes to the SAE settings. The software automatically audits some actions
silently. You can select other items for auditing and specify the audit mode.
Provides reports for audited library items, SAE changes, and actions.


• Electronic signature (e-sig)—Determines if users are permitted, prompted, or
required to provide a user name and password when performing certain
functions. Can be configured so that a predefined list of functions can be
performed only if the data used for the functions is signed (for example, you can
run a plate only if the calibration data for the system has been signed).


Example applications


You can configure the SAE module in a variety of ways:
• Require multiple e-sigs.
• Require specific users or users with specific permissions to e-sign.
• Allow only certain users to approve reviewed samples.


8


Administrators
overview of
system security
auditing and
electronic
signature
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Access the Security screen


The Security screen allows you to control restrictions and security policies for all user
accounts, and set up notifications when certain security events occur.


Access the Security screen.


Figure 29   Security screen


Configure the
security system
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Set account setup and security policies


Security policies apply to all user accounts.


1. Under Account Setup, specify user name limits.


IMPORTANT! The software allows spaces in user names (Define name spacing).
Use spaces in user names with caution. For information, see “Spaces in user
names“ on page 194.


2. Specify the allowed characters in user names: spaces and alpha, numeric, upper/
lower case, and special characters (@, commas, periods, semicolons, dashes,
underscores, and tildes).


3. Specify password limits and whether users can paste copied text into the
password field.


4. Specify the required characters in passwords: spaces and alpha, numeric, upper/
lower case, and special characters (any non-space, non-alpha, or non-numeric
characters).


5. Specify password reuse. You cannot disable the password reuse restriction.


Note: Do not disable the Account Suspension feature.


6. Click Setup Messaging Notification to specify when and how to notify the
administrator of certain security events. For information, see “Set up messaging
notifications“ on page 194.


7. Click Save Settings.
The new settings are applied to the logged-in user the next time the user logs in.
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Spaces in user names


If you allow spaces in user names, be aware of the following issues:
• Leading and trailing spaces in user names are difficult to detect on the screen or


in printed reports.
• The number of consecutive spaces in a user name is difficult to determine on the


screen or in printed reports.


Spaces in user names may cause confusion when searching for an audit or e-sig
record associated with a user name. To find a record associated with a user name, you
must specify the user name exactly, including leading, consecutive, and trailing
spaces.


Set up messaging notifications


1. In the Security screen (Figure 29), click Setup Messaging Notifications to
display the Setup Notifications dialog box.


2. Select the events for notification:
• Number (#) of failed authentications over specified time interval—A user
attempts to log in with an incorrect password. The message indicates the
number of failed authentications.


• Session timeout for a user—No activity occurred in a user account for the
specified period of inactivity.


• Account suspension for failed authentication—The user exceeds maximum
number of allowed failed authentications (login attempts with an incorrect
password).


• Notification for SAE activation —Not supported.
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3. Select the notification method:
• Pop-up dialog—The software immediately displays a pop-up message to


the current user if an event is triggered by the current user. The message
instructs the user to inform a system administrator of the event.


• Message when Admin logs in—If an event triggers notification, the next
time any user with an Administrator role logs in, the software displays a list
those events, indicating the time each event occurred and the user who
triggered the event.
The Administrator has the option of acknowledging the event, which
removes it from the notification list.


4. Click OK.


Create or edit a user account


The software includes a default Administrator user account with permissions (defined
by the account user role) to perform all functions in the software.


Create a user account


1. Access the Users screen.


Manage user
accounts
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2. Click  Create to display the New User dialog box.


3. Enter User Name, Password, First Name, MI (middle initial – optional) and Last
Name. Click a field to display the field limits, which are specified in Security
settings.


Note: First Name, MI (middle initial), and Last Name are used to create User
Full Name, which is displayed as the name of the logged-in user.


Note: You cannot change the User Name after you save the user account.


4. Select Pre-expired to require the user account to specify a new password at first
log in. The Password Expires On date is specified in Security settings.


5. Select the user role (described in “Create or edit a user role“ on page 197) and the
electronic signature state (determines if a user account has permission to
electronically sign objects). Leave the status set to Active.


Note: The Dx User function is not supported.


6. (Optional) Enter email (for information only), phone, and comments.


7. Click Save.
If the Save button is dimmed, it indicates an invalid entry in a field. Click a field
to display the limits for the field, then enter a valid entry.
The Users screen displays the following information for each user account:


• User


• Full Name


• Dx User (not supported in research
use only mode.)


• Role


• Status


• Password Expired (true=yes,
false=no)


• Last Modified On


• Created Date


• Password Change Date (by either
user or administrator)


• Email (for records only)


• Phone


• Comments
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Edit a user account


1. In the Users screen, select a user account, then click  Edit.


Note: If you select multiple users, only Status and Role will be changed.


2. Edit settings as needed. You cannot edit the user name of an existing user.


3. Click Save.


Activate a suspended user account


1. Select the user.


2. Click  Edit.


3. Change the status from Suspended to Active.


Delete (inactivate) a user account


You cannot delete a user because user records are required for auditing. To disable a
user account, inactivate it.


1. Select the user.


2. Click  Edit.


3. Change the status from Active to Inactive.


4. Click Save.


Determine the name of the logged-in user


To display the full name of the logged-in user:


Place the mouse pointer on the Logout menu.
The full name of the logged-in user is also displayed in the Load Plates for Run
screen and the Monitor Run screen.


Create or edit a user role


User roles determine the permissions associated with a user account.


Three default user roles are included in the software. You can modify two of them,
and can create your own roles with customized settings as needed:


• Administrator (cannot be edited or deleted)
• Scientist
• Technician
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To determine the permissions for these roles or to edit these roles, select the role, then
click Edit.


Create a user role


1. Access the Roles screen.


2. Click  Create.


3. Enter a role name and (optional) comment.


4. Select permissions (described below). To select all permissions in a category,
select the checkbox next to the category.


5. Click Save Role.


User role permissions


Category Permissions


Setup Create plate/plate template


Run • Start plate run


• Edit default instrument run name


• Manage injection list


• Duplicate injection


• Re-inject


Primary Analysis • Edit sample (names)


• Export sequencing results
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Category Permissions


• Assay


• File name convention


• Results group


• Instrument protocol


• PA protocol


• Size standard


• Dye sets


• Create


• Edit


• Delete


• Import


• Export


Plates and templates • Edit


• Delete


• Import


• Export


Locking/Unlocking • Assays


• File name convention


• Results group


• Instrument protocols


• PA protocols


• Size standards


• Dye sets


Preferences • Edit system preferences


• Export system preferences


• Import system preferences


• Edit user preferences


• Import user preferences


• Export user preferences (all)


Calibrations • Perform spatial calibration


• Perform spectral calibration


Install check Run install standard check


Archiving • Archive


• Purge


• Restore


SAE configuration Log in to timed-out user sessions


Edit a user role


1. In the Roles screen, select a user role, then click  Edit.


2. Edit settings as needed. You cannot edit the Administrator user role.


3. Click Save.
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View and print a user report


1. Select the User or Roles tab. Click  View Report.


2. In the Report screen, click toolbar options to manipulate the report as needed.
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print. Close the report.


Save electronic copies (pdf) of the report


To save the report electronically (.pdf), print the report and select CutePDF Writer as
the printer.
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Access the Audit Settings screen


The Audit Settings screen controls the events that are audited, and the reasons
available to users when audit mode is set to Prompt or Required.


Access the Audit Settings screen.


Figure 30   Audit Settings


Manage auditing
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Select objects to audit


1. Select the objects and/or actions to audit.


Objects you can select for auditing (audit
records displayed in Object Audit
History):


• Dye set


• Size standard


• Instrument protocol


• PA protocol (primary analysis)


• Assay


• Plate template


• File name convention


• Results group


• Plate


• Sample files


Actions you can select for auditing (audit
records displayed in Action Log):


• Export assay


• Export plate record


Note: For a list of items that the system audits silently in addition to the
configurable items listed above, see “Generate audit reports“ on page 204.


2. Set the Audit Mode for each item you enable for auditing:
• Prompt—The event is audited, a reason prompt is displayed, but the user


can cancel and continue without entering a reason.
• Required—The event is audited, a reason prompt is displayed, and the user


must specify a reason.
• Silent—The event is audited, no reason prompt is displayed.


3. Click Save Settings.
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Create audit reason settings


You can create, modify and delete the reasons that are available for selection in the
Audit Reason dialog box (displayed when a user performs an audited action).


1. To require users to select a pre-defined reason in the Audit Reason dialog box
(displayed when a user performs an audited action), select the Select a reason
from the list for your change checkbox. Users are not permitted to enter a
reason.


2. As needed, click  Create, or select a reason, then click  Edit or  Delete.
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Display audit histories


1. Access the Audit Reports screen.


Note: To access the Audit Reports screen, the user role for an account must
specify the Configure SAE permission. Users without the Configure SAE
permission can view object audit histories for individual entries in the libraries
by selecting entries, then clicking View Audit History (see “View audit and
e-signature histories for library entries“ on page 141).


2. Select a tab to display:
• Object Audit History—The most recent audit for all user objects (samples


and objects in the Library) that have been audited.
• System Configuration History—SAE configuration records, including audit


history for each user account.
• Action log—System-specified audit events.


3. (Optional) Modify the display:
• Sort the table. See “Sort by one or multiple columns“ on page 76.
• Specify filters (date range, user name, action, object or record type, object or


record name, reason), then click Go.


Note: The Reason field in System Configuration History is not used.
• Select a record, then click Show Object History or Show Audit Details.
• In the history dialog box, select a record, then click Show Audit Details.
• Click Table Settings, then specify the columns to show or hide.


Generate audit
reports
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Review the object audit history


Audit records


The Object Audit History lists the most recent audit for the user objects listed below
(samples and objects in the libraries) that have been audited.


• Dye set


• Size standard


• Instrument protocol


• PA protocol (primary analysis)


• Assay


• Plate template


• File name convention


• Results group


• Plate


• Sample files


Audit action


Possible actions for all objects are: update, create, and delete. Audit records are
generated under the following conditions:


Action Description


Update The auditing of updates depends on whether an object is modified or
overwritten:


• Modified—A record is created when an object is modified.


• Updated—A record is not created when an object is overwritten in the
library.


Example: You create a plate, then create a results group from within the
plate and save it to the library. You then open the plate, edit the results
group from within the plate, then save it to the library. A message
indicates that the results group already exists and asks if you want to
overwrite it. You click Yes. This action is considered a creation of a new
results group, not a modification of the existing results group. No Update
record is created; a Create record is created.


Create A record is created when you:


• Create an item in the library.


• Create an item from within another item.


• Modify an item from within another item, then overwrite the item in
the library when you save it (as described in the "Updated" bullet
above).


Note: An audit record is not created when a sample file is generated.
However, an audit record is generated when a sample is renamed.


Delete The auditing of deletions depends on the item deleted:


• Items in the library—A record is retained until it is deleted from the
library. The deletion of the item from the library is not audited. For
example, if you delete a size standard from the library, no audit
record for the deletion is listed in the Object Audit Detail History.


• Items within other items—The deletion of an item from within
another item is audited.
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Display the object history


The object history shows the audit history for the object and for all objects contained
in the selected object. For example, when you create an assay, a copy of the instrument
protocol and the primary analysis protocol (and therefore dye set, and size standard)
are included in the assay object. The objects contained within an object have audit
histories distinct from the audit history of the objects stored in the Library.


To display the history for an object:


Select the object, then click Show Object History.


System configuration history


Table 1   Audit – System configuration history


Record Type Action Corresponds to


Security settings Update • Enable security


• Disable security


• Modify security policies:
– Session timeout settings


Account settings Update • Modify user name settings


• Modify password settings


• Modify security policies:
– Password expiration


– Account suspension


Audit reason for
change


Update Modify reason for change


Create Create reason for change


Delete Delete reason for change


Audit settings Update • Enable auditing


• Disable auditing


Audit type Update Modify audit settings


E-Signature
function


Update • Modify the authorities for a “prompt
before” function


• Modify the Enable state of either a
“check after” or “prompt before”
function


E-Signature settings Update • Enable e-signature


• Disable e-signature


E-Signature type Update • Modify e-signature settings


• Modify the enable state of an E-
Signature Type
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Record Type Action Corresponds to


Role assignment Create • Create a new user account


• Assign a different user role to an
existing user account


Delete Assign a different user role to an existing
user account


Role permissions Update Modify user role permissions


Create Create a user role - Creates one role
assignment record for each permission in a
role


Delete Delete a user role - Creates one role delete
record for each permission in the deleted
role


User account Update • Edit


• Suspend


Create Create new user account


User role Update Modify user role


Create Create user role


Delete Delete user role


Action log


The action log lists system-specified audit events.


All items in the action log are audited silently, except for the items noted as
configurable. Configurable items may include comments in the action log.


Table 2   Audit – Action log


Category Action


Assay Assay exported successfully


Log In • User logged in


• Login failed


• User logged out


Maintenance Wizards • Remove Bubbles Wizard started


• Change Polymer Type Wizard started


• Change Array Wizard started


• Replenish Polymer Wizard started


• Fill Polymer Wizard started


• Water Wash Wizard started


• Instrument Shutdown Wizard started
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Category Action


Plate Plate exported successfully


Run • Start


• Pause


• Resume


• Stop (Abort injection)


• Terminate (injection list)


SAE Configuration • Export


System Audit Records • Archive


• Purge


• Restore


System Action Records • Archive


• Purge


• Restore


User Profile • Export


View and print audit reports


1. Display the records of interest.


2. Filter the list to decrease the time required to generate reports.


IMPORTANT! You cannot cancel a report after you click a view button.
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3. Click  View Audit Summary Report or  View Audit Detailed Report.


4. (Optional) In the Report screen, click toolbar options to manipulate the report.
Place the mouse pointer over an item for a description of the item.


5. To print the report, click  Print.


IMPORTANT! Font setting changes are activated after you close, then reopen the
report.


IMPORTANT! If you change font settings before you generate a report, the report
may not be generated. Generate the report again.


6. To save the report electronically (.pdf), print the report and select CutePDF
Writer as the printer.
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Archive, purge, and restore audit records


The audit archive function makes a copy of audit records. Purge makes a copy of
audit records, and then deletes them. You can use the Restore function to restore
purged audit records.


Archive and purge


To selectively archive or purge (delete) system configuration or action audit records:


1. Select records in the appropriate screen.


2. Click  Archive Audit Records or  Purge Audit Records.


3. If you select Archive:
• Specify a location and name for the .asz audit archive file.
• (Optional) Click Yes to Purge (delete) the records after archive.


Restore


To restore system configuration or action audit records, click  Restore, then select
the .asz file to restore.


Export audit records


As needed, you can export audit records to a .txt file for additional manipulation and
reporting outside the software.


1. Display the records of interest.


2. Select the records to export.


3. Click  Export Audit Records.


4. Specify a name and location for the export .txt file.


5. Click Save.


Note: If you export audit records for samples that are not in their original
location (samples have been deleted or moved), an error message is displayed.
Return sample data files to their original location, then export again.
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IMPORTANT! Changes to e-signature settings are not activated until you log out of
the software, then log back in.


Access the E‑Signature Settings screen


Access the E-Signature Settings screen.


Manage electronic
signature (E-sig)
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Select the actions that allow signature


IMPORTANT! Do not change e-sig settings during a spectral calibration.


By default, no events require electronic signature. To use e-sig, enable events that
require an e-signature.


1. Select the checkbox next to an item in the E-Signature Type list to identify events
for which to allow electronic signature. This selection activates the E-Sig button
for the selected items; it does require an electronic signature for these selections.


2. (Optional) For each item that you select:
a. From the top-right of the screen, select a function after which the system will


prompt for electronic signature. This selection presents an e-sig prompt to
users when they perform a function. Users can sign or can continue without
signing.


b. From the bottom-right of the screen, select a function (for example, start run)
before which the system will check for required e-sigs. This selection
presents an e-sig prompt to users when they start a run if the required
signatures have not previously been made. Users must sign before they can
continue. For “check before” functions, you can also:


• Change the number of signatures required.
• Set a special authority for a signature: click the Authorities Required
field, then select the user account or the user role to require for e-sig of
this function. By default, each required signature needs no special
authority; any user can sign.


• Click Apply.
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3. Click Save Settings.


4. Log out of the software, then log back in, to activate the settings.


E-signature settings


Table 3   E-signature settings: functions to prompt after


E-Signature type Function to prompt
after


Approve Dye Set Save


Approve Size Standard Save


Approve Spatial Calibration Accept


Approve Spectral Calibration Accept


Approve Instrument Protocol Save


Approve Sizecalling Protocol Save


Approve Basecalling Protocol Save


Approve QC Protocol Save


Approve Assay Save


Approve Plate Template Save


Approve Plate Save


Approve Sample Save


Approve Sequencing Install Standard Results Accept


Approve MicroSeqID Install Standard Results Accept


Approve BDTv1.1 POP6 Install Standard Results Accept


Approve Fragment Install Standard Results Accept


Approve HID Install Standard Results Accept


Table 4   E-signature settings: functions to check before


E-Signature type Function to check
before


Signatures and authorities
required (defaults if
enabled)


Approve Spatial Calibration Start Run 1 signature, any authorities
(any user, any user role)


Approve Spectral Calibration


Approve Plate


Approve Sequencing Install Standard
Results
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E-Signature type Function to check
before


Signatures and authorities
required (defaults if
enabled)


Approve MicroSeq ID Install Standard
Results


Start Run 1 signature, any authorities
(any user, any user role)


Approve BDTv1.1 POP6 Install
Standard Results


Approve Fragment Install Standard
Results


Approve HID Install Standard Results


How the software prompts electronic signature before a run


If the system is configured to check that data is signed before starting a run and the
data for the run is not signed, a message is displayed when the user clicks Start Run.


Example


The e-sig system is configured to require signatures from two users (one from the user
account named Administrator, and the other from any user account with a scientist
user role) for a spatial calibration before it can be used in a run. The spatial calibration
has not been signed.


A user starts a run. The following message is displayed:


Before the run can start, the following users must sign:
• The Administrator user
• Any other user with the Scientist role specified and electronic signature enabled


in their user account


If a user that does not meet the specified criteria signs, a message is displayed to
indicate which users have e-signed.
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Generate e-sig reports


Display e-sig records


1. Access the E-Signature Reports screen.


2. (Optional) Edit display settings:
• Specify filters (date range, user name, object type, object name), then click


Go.
• Select a record, then click Show Object History.
• In the history dialog box, select a record, then click Show E-Signature


Details.
• Double-click column headers to sort. Multi-column sorting is supported (see 


“Sort by one or multiple columns“ on page 76).
• Customize the table (see “Customize a table“ on page 76).


3. The records that are displayed (if they are specified in E-Signature settings) are:


• Approve Dye Set


• Approve Size Standard


• Approve Spatial Calibration


• Approve Spectral Calibration


• Approve Instrument Protocol


• Approve Sizecall Protocol


• Approve Basecall Protocol


• Approve QC Protocol


• Approve Assay


• Approve Plate Template


• Approve Plate


• Approve Sample


• Approve BDTv1.1POP6 Install
Standard Results


• Approve Sequencing Install
Standard Results


• Approve Microseq ID Install
Standard Results


• Approve Fragment Install Standard
Results


• Approve HID Install Standard
Results
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View and print e-signature reports


1. Display the records of interest as described in “Display e-sig records“ on
page 215.


Note: Filter the list to decrease the time required to generate reports.


2. Click  View E-Sig Summary Report or  View E-Sig Detailed Report.


3. (Optional) In the Report screen, click toolbar options to manipulate the report.
Place the mouse pointer over an item for a description of the item.


4. To print the report, click  Print.


5. To save the report electronically (.pdf), print the report and select CutePDF
Writer as the printer.


6. Close the report.


Export e-sig records


As needed, you can export e-sig records to a .txt file for additional manipulation and
reporting outside the 3500 Series Data Collection Software 3.1.


1. Display the records of interest as described in “Display e-sig records“ on
page 215.


2. Select the records to export.


3. Click  Export E-Sig Records.


4. Specify a name and location for the export .txt file.


5. Click Save.
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Export user accounts, security, audit, and electronic signature settings


1. In any screen in the SAE module, click  Export in the navigation pane.


2. Select the items to export:


• User Profiles—Contains all settings in the following screens:
– Edit User—All user accounts with Active status
– User Role—All user roles and associated permissions (in case a user


account specifies a user role that does not exist on the system into which
you import the profiles)


• System Configuration—Contains all settings in the following screens:
– Security—Account setup and security policies
– Audit—Objects selected for auditing, audit modes, and reasons
– E-Signature Settings—Objects selected for E-Signature, functions,


number of signatures, and authorities
– User Roles—All user roles and associated permissions


3. Click Export.


4. Specify the name and location for the exported .dat file, then click Save. A
message is displayed when the export completes.


Export and import
user accounts
security audit and
electronic
signature settings
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Import user accounts, security, audit, and electronic signature settings


1. In any screen in the SAE module, click  Import in the navigation pane.


2. Select the .dat file to import, then click Open. A message is displayed asking if
you want to overwrite the current system configuration. Click Yes.
If any imported user accounts already exist on the system, you are prompted to
overwrite or skip each account.


Users


The Security, Audit, E-Signature (SAE) module provides the following functionality:
• System security—Controls user access to the software.
• Auditing—Tracks changes made to library items, actions performed by users,


and changes to the SAE settings.
• Electronic signature (e-sig)—Requires users to provide a user name and


password when performing certain functions.


Depending on the way that your administrator configures these features, you may see
the following dialog boxes and prompts when you use the software.


Users overview of
System Security
Audit Trail and E-
Signature
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Log in


Enter your user name and password to access the software.


Your access to functions in the software is based on the permissions associated with
your user account. Functions for which you do not have permissions are dimmed.
If your system is configured for password expiration, you will periodically be
prompted to change your password. If your system is configured to monitor failed log
in attempts, you will be locked out of the software if you incorrectly enter your user
name or password more than a specified number of times.


Permissions


If your user account does not have permission to perform a function in the software,
the associated menu commands are dimmed.


Determine the name of the logged-in user


To display the full name of the logged-in user:


Place the mouse pointer on the Logout menu.
The full name of the logged-in user is also displayed in the Load Plates for Run
screen and the Monitor Run screen.


Change your password when it expires


When your password is about to expire, a message is displayed when you log in.


To change your password, select Tools4Change Password. Enter your current
password, enter the new password two times, then click OK.


Security
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Activate a suspended account


If your system is configured to suspend a user account for failed logins, and you enter
an incorrect user name and password more than the allowed number of times, your
user account is suspended, and the Log In dialog box indicates that your account is
inactive.


To activate a suspended account, you can either:
• Wait until the suspension period ends


or
• An administrator can change the account status from Suspended to Active


Note: While a user is suspended, a different user can click Reset, then log in.


Session timeout


If your system is configured to timeout and there is no user activity for the specified
time, the Log In dialog box indicates that your user session has timed out. You must
enter your user name and password to access the software.


Note: The administrator or another user with permission to log in to timed-out
sessions can click Reset, then log in.
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If your system is configured for auditing, you may be prompted to specify a reason
when you make certain changes in the software. Based on your system configuration,
you can either select a reason or enter a reason for change.


If your system is configured for electronic signature, you may be prompted to provide
your user name and password when you perform certain actions in the software.


If an item is set to require two signatures, the signers are not required to sign at the
same time. When the first signer signs, the E-Sig status is set to Partially Signed.
When the second signer signs, the E-Sig status is set to Signed.


You may also be permitted to sign objects such as plates, calibrations, or other library
items. If e-sig is enabled for items, any of the following may apply:


• The  E-Signature button is enabled in the library or the calibration.
• You are prompted to sign as described in “How the software prompts electronic


signature before a run“ on page 214.


Audit


Electronic
signature
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• The Open Plates dialog box or the library displays an “Is signed” column that
reflects the e-sig status of an item.
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Maintain the Instrument


■ Maintenance schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223


■ Use the maintenance calendar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226


■ Review the Notifications Log . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228


■ Clean the instrument . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229


■ Install buffers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229


■ Replenish, change, flush, and store polymer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232


■ Change and store a capillary array . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235


■ Maintain the pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236


■ Shutdown move and reactivate the instrument . . . . . . . . . . . . . . . . . . . . . . . . . . 240


■ Maintain the computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242


■ Manage software licenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246


■ Service Log and Usage Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249


Maintenance schedule


WARNING! This section lists the common tasks required to maintain your
Applied Biosystems™ 3500/3500xL Genetic Analyzer in good working
condition. Wear appropriate protection, including gloves, laboratory goggles,
and coat whenever you work with the fluids used on this instrument, or parts
that may come into contact with these fluids.


IMPORTANT! Use only the cleaning agents listed in this guide. Use of cleaning
agents other than those listed in this guide may damage the instrument.


1. Review the calendar reminders list in the Dashboard daily, then perform the
scheduled tasks.


9


Review calendar
reminders
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2. When you complete a task, click  to mark it as complete, click  to mark it as
dismissed.
Completed and dismissed tasks are:


• Recorded in the Notification Log. See “Review the Notifications Log“ on
page 228.


• Removed from the Calendar Reminder section, and they do not appear
again unless they are repeating tasks. Dismissed tasks can be logged in the
Notifications Log.


Note: It is the end users’ responsibility to comply with maintenance prompts
displayed in the software by completing the maintenance tasks at the
recommended frequencies as shown in “Maintenance schedule“ on page 223.


Clean the assemblies, anode buffer container, and cathode buffer container, and
ensure that the outside of the assemblies is dry.


IMPORTANT! Use only the cleaning agents listed in this guide. Use of cleaning
agents not listed in this manual can impair instrument function.


Task Frequency For information, see ...


Click Refresh, then check consumables on the
Dashboard—View the gauges on the Dashboard to see
the status for anode buffer container, cathode buffer
container, and polymer.


Before each run “Check system status in the
Dashboard“ on page 32


Visually inspect the level of fluid inside the anode buffer
container and the cathode buffer container. The fluid
must line up with the fill line.


“Install the anode buffer container
(ABC)“ on page 229


“Install the cathode buffer container
(CBC)“ on page 230


“Ensure proper installation of CBC
septa“ on page 35


Ensure that the CBC septa are properly seated on the
container.


Ensure that the plate assemblies are properly
assembled.


Align the holes in the plate retainer with the holes in the
septa to avoid damaging capillary tips.


“Prepare the plate assembly“ on
page 53


Ensure that the plate assemblies and the cathode buffer
container are positioned on the plate deck properly. They
should sit securely on the deck.


“Load the plate in the instrument“ on
page 56


Ensure the array locking lever on the capillary array is
secured.


Figure 31


Check for bubbles in the pump block and channels.


Use the Remove Bubble wizard to remove bubbles.


Daily or before
each run


“Remove bubbles from the polymer
pump“ on page 237


Check the loading-end header to ensure that the capillary
tips are not crushed or damaged.


“Install or change the capillary
array“ on page 235


Ensure that the pump block is in pushed back position. Daily Figure 31


Daily instrument
maintenance
tasks
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Task Frequency For information, see ...


Clean the instrument surfaces of dried residue, spilled
buffer, or dirt.


Daily “Clean the instrument“ on page 229


Check for leaks and dried residue around the buffer-pin
valve, check valve, and array locking lever.


If leaks persist, contact Thermo Fisher Scientific.


“Check calendar reminders“ on
page 32


Weekly instrument maintenance tasks


Task Frequency For information, see ...


Check the storage conditions of the used arrays to ensure
the array tip is covered in the reservoir.


Weekly “Store a capillary array“ on page 236


Run the Wash Pump and Channels wizard. “Wash the pump chamber and
channels“ on page 237


Use a lab wipe to clean the anode buffer container valve
pin assembly on the polymer delivery pump.


Figure 31


Restart the computer and instrument. “Restart the instrument and the
computer“ on page 251


Monthly instrument maintenance tasks


Task Frequency For information, see ...


Run install check. Monthly or as
needed


“Run an install check“ on page 121


Flush the pump trap. “Flush the water trap (pump trap)“ on
page 238


Empty the oven condensation reservoir. Figure 31


Replace cathode buffer container septa. “Install the cathode buffer container
(CBC)“ on page 230


Clean the autosampler. “Clean the instrument“ on page 229


Clean the drip tray.


Check disk space. “Monitor disk space“ on page 245


If Security, Audit, and E-sig is enabled, archive and purge
audit records.


“Archive and purge“ on page 210


Defragment the hard drive. Monthly, or before
fragmentation
reaches 10%


“Defragment the computer hard
drive“ on page 246
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Quarterly maintenance tasks


Task Frequency For information, see ...


Archive and purge audit records Every three
months


“Archive and purge“ on page 210


Call your Thermo Fisher Scientific representative to schedule annual planned
maintenance.


As-Needed instrument maintenance tasks


Task Frequency For information, see ...


Change the tray. As needed “Clean the instrument“ on page 229


Remove dried polymer from the capillary tips with a lint-
free tissue moistened with deionized water.


Archive and purge library objects.


Dashboard4Manage4Archive or
Dashboard4Manage4Purge.


Chapter 7, “Manage library
resources“


Use the maintenance calendar


The Maintenance calendar is a monthly or daily view of the routine maintenance tasks
scheduled for your instrument. When a task is due to be performed, it is listed in the
Calendar Reminders list in the Dashboard (see “Review the Notifications Log“ on
page 228).


To access the maintenance calendar, click the Maintenance tab, then click Schedule.


A set of recommended tasks are scheduled in the calendar, flagged with FR (Factory
Repeating) in the monthly view and F (Factory) in the daily view. User-specified
repeating tasks are flagged with R (Repeating) in the monthly view.


Weekly factory repeating tasks in calendar Mothnly factory repeating tasks in
calendar


• Clean the anode buffer cup pin-valve
assembly on the polymer delivery
pump


• Restart instrument and computer


• Replace cathode buffer container septa


• Clean drip tray


• Clean autosampler


• Check disk space


• Defragment hard drive


• Run install check


• Flush pump trap


You can change the priority of factory tasks, but you cannot remove them from the
calendar or alter the frequency at which the notifications for the tasks are displayed.


Annual planned
maintenance
tasks
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Additionally, we suggest that you add to the maintenance calendar:
• The regular maintenance tasks.
• A maintenance task to replace a consumable based on its installation date (for


example, create a task to replace the polymer for two days before the polymer
will expire).


To create a new scheduled task, click Create and follow the prompts.
The following figure is an example of scheduled events in the calendar.


The Month and Day tabs allow you to view your schedule in different formats. Click
Detach to move the calendar window.


1. Click the Maintenance tab, then click Schedule.


2. Click Planned Maintenance Report.


3. Specify the date range, then click OK.


4. Select Print as needed.


5. To save the report electronically (.pdf), print the report and select CutePDF
Writer as the printer.


Create calendar
entries


View the Planned
Maintenance
Report
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Review the Notifications Log


The Notifications Log is a history of the action taken on calendar reminders messages
in the Dashboard (see “Review calendar reminders“ on page 223).


1. Access the Notifications Log.


2. View the Notification Log Report and print as needed.


Note: Multi-column sorting is supported (see “Sort by one or multiple
columns“ on page 76).
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Clean the instrument


IMPORTANT! Wear appropriate protection, including gloves, laboratory goggles, and
coat whenever you work with the fluids used on this instrument, or parts that may
come into contact with these fluids.


IMPORTANT! Use only the cleaning agents listed in this guide. Use of cleaning
agents other than those listed in this guide may damage the instrument.


1. Ensure the oven is closed.


2. Press the Tray button on the front of the instrument to move the autosampler to
the forward position.


3. Wipe off any liquid on or around the autosampler using a lint-free tissue.


4. Clean off any polymer build-up crystals on the instrument, including the
capillary tips, with deionized water and lint-free tissue.


5. Clean the array plug with deionized water and lint-free tissue.


6. Clean out the drip trays with deionized water, or ethanol, and lint-free tissue.


Note: The drip tray can be removed.


Install buffers


IMPORTANT! Wear appropriate protection, including gloves, laboratory goggles, and
coat whenever you work with the fluids used on this instrument, or parts that may
come into contact with these fluids.


IMPORTANT! Use only the parts listed in Appendix D, “Catalog numbers“.


1. Check the expiration date on the label to ensure it is not expired and will not
expire during use.


2. Allow the refrigerated ABC to equilibrate to room temperature prior to first use.
Do not remove the seal until you have completed step 5.


3. Verify that the seal is intact. Do not use if buffer level is too low or seal has been
compromised. A fill tolerance of ±1 mm is acceptable.


Install the anode
buffer container
(ABC)
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4. Invert the ABC, then tilt it slightly to move most of the buffer to the larger side of
the container. The smaller side of the container should contain <1 mL of the
buffer.


5. Verify that the buffer is at the fill line.


6. Peel off the seal at the top of the ABC.


7. With the RFID label toward instrument, place the ABC into the anode-end of the
instrument, below the pump. Position the anode in the large chamber of the
ABC, then push the ABC up and back to install.


IMPORTANT! The RFID label must be facing the instrument (away from you) to
ensure that the RFID information is read accurately by the instrument.


8. Close the instrument door to re-initialize.


9. In the Dashboard, click Refresh, then check the Quick View section for updated
status.


1. Check the expiration date on the label to ensure it is not expired and will not
expire during use.


2. Allow refrigerated CBC to equilibrate to ambient temperature.


3. Wipe away condensation on the CBC exterior with a lint-free tissue.
Condensation can cause arcing and termination of the run.


4. Check that the seal is intact. Do not use if the buffer level is too low or the seal
has been compromised. A fill tolerance of ±0.5 mm is acceptable.


1 


1 Fill line


Install the cathode
buffer container
(CBC)
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5. Tilt the CBC back and forth gently and carefully to ensure that the buffer is
evenly distributed across the top of the baffles. If you do not tilt the CBC back
and forth, the buffer sticks to the baffles because of surface tension.


6. Verify that the buffer is at or above the fill line.


7. When ready to install the CBC, place the container on a flat surface (such as a lab
bench) and peel off the seal.


8. Wipe off any buffer on top of the CBC with a lint-free tissue. Ensure that the top
of the container is dry. Moisture can cause arcing and termination of a run.


9. Place the appropriate septum on each side of the CBC:
a. Align the buffer septum (the part that is symmetrical) over the 24 holes of


the CBC.


b. Push the septum lightly into the holes to start, then push firmly to seat it.


c. Align the capillary washing septum over the other chamber of the CBC.


d. Push the septum lightly into the holes to start, then push firmly to seat it.


IMPORTANT! Look at the CBC from the side and ensure that there is no gap
between the container and the lip of the septum.


IMPORTANT! Ensure that the washing septum is securely seated to prevent
displacement of the septum during operation.


10. Click the Tray button on the front panel to move the autosampler to the front
position.
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11. With the tab facing you and the RFID tag to the right, install the CBC on the
autosampler. When properly installed, the CBC tabs will click as you snap them
into place on the autosampler.


A B


12. Click the Tray button to retract the autosampler, then close the instrument door
to initialize.


13. In the Dashboard, click Refresh, then check the Quick View section for updated
status.


Replenish, change, flush, and store polymer


IMPORTANT! Note the following:


· Wear appropriate protection, including gloves, laboratory goggles, and coat
whenever you work with the fluids used on this instrument, or parts that may
come into contact with these fluids.


· Use only the parts listed in Appendix D, “Catalog numbers“.
· To minimize background fluorescence, use clean, powder-free, silicone-free latex


gloves whenever you handle the pump assembly or any item in the polymer path.


• Do not reuse a polymer pouch that has been installed on another type of
instrument. For example, if you remove a partially used polymer pouch from an
8-capillary instrument, do not reuse that polymer on a 24-capillary instrument.


• If you remove a polymer pouch for storage (2–8°C), place a pouch cap onto the
pouch, then place an empty pouch (or conditioning reagent) on the connector to
prevent desiccation of any residual polymer on the connector. Follow the
instructions in the wizard to ensure proper operation of the pouch and the
instrument.


1. Check the expiration date on the label to ensure that the polymer is not expired
and will not expire during intended use.


IMPORTANT! Do not use if the product is expired, if the pouch or label is
damaged, or if the top seal is missing or damaged.


2. Allow the refrigerated polymer to equilibrate to room temperature (15–30°C)
before use.


3. In the Dashboard, click Wizards, then click Replenish Polymer (requires 10 to
20 minutes) or Change Polymer Type (requires 60 to 70 minutes).


Precautions for
use


Replenish polymer
or change polymer
type
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4. Follow the prompts in the Wizard window.


5. When instructed to install the polymer, peel off the seal at the top of the pouch
fitment.


Note: You may notice a tiny droplet of polymer inside the fitment (residual from
the pouch filling process). This is not expected to cause any performance issues.
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6. With the RFID label facing the instrument, slide the pouch fitment onto the slot of
the lever assembly. Push the lever up to snap the pouch into the connector end of
the instrument pump.


Note: The RFID label must face the instrument (away from you) to ensure that
the RFID information is read accurately by the instrument.


7. In the Dashboard, click Refresh, then check the Quick View section for the
updated polymer status.


If you remove a polymer pouch for storage (2–8°C), place a pouch cap onto the pouch,
then place an empty pouch (or conditioning reagent) on the connector to prevent
desiccation of any residual polymer on the connector. Follow the instructions in the
wizard to ensure proper operation of the pouch and the instrument.


1. In the Dashboard, click Wizards.


2. In the Maintenance wizards screen, click Fill Array with Polymer.


3. Follow the prompts in the Fill Array wizard window.


4. Click Refresh in the Dashboard to update the screen.


5. Check the Quick View section of the Dashboard for updated status after filling
of the capillary array with fresh polymer.


Store partially
used polymer


Fill capillary array
with fresh
polymer


Chapter 9 Maintain the Instrument
Replenish, change, flush, and store polymer9


234 3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1







Change and store a capillary array


WARNING! SHARP The load-end of the capillary array has small, blunt ends
that can lead to piercing injury.


IMPORTANT! Wear appropriate protection, including gloves, laboratory goggles, and
coat whenever you work with the fluids used on this instrument, or parts that may
come into contact with these fluids.


IMPORTANT! Before installing a capillary array, examine the loading-end header to
ensure that the capillary tips are not crushed or damaged.


Note: The Install Capillary Array wizard takes 15–45 minutes to complete.


1. In the Dashboard, click Wizards.


2. In the Maintenance wizards screen, click Install Capillary Array.


3. Follow the prompts in the Install Capillary Array wizard window.


4. Check the Quick View section of the Dashboard for updated status of the
capillary array.


Install or change
the capillary array
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WARNING! SHARP The load-end of the capillary array has small, blunt ends
that can lead to piercing injury.


If you remove a capillary array for storage, insert the loading-end of the capillary
array in distilled water to prevent the polymer from drying in the capillaries. Check
periodically and add distilled water as needed.


Maintain the pump


IMPORTANT! Wear appropriate protection, including gloves, laboratory goggles, and
coat whenever you work with the fluids used on this instrument, or parts that may
come into contact with these fluids.


IMPORTANT! To minimize background fluorescence, use clean, powder-free,
silicone-free latex gloves whenever you handle the pump assembly or any item in the
polymer path.


The polymer delivery pump can be irreversibly damaged if:
• Polymer dries in the polymer channels of the pump assembly, which can scratch


the channels in the pump, and can cause blockage.
• The pump assembly is exposed to organic solvent, which can cause cracking and


clouding of the acrylic pump material.
• The pump assembly is exposed to temperatures greater than 40°C, which can


damage the pump components.
• There is arcing in the pump assembly, which can damage the acrylic pump


material.


Store a capillary
array


Avoiding damage
to the pump
assembly
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Remove bubbles from the polymer pump fluid path before each run. See “Daily
instrument maintenance tasks“ on page 224 for more information.


Note: The Bubble Remove wizard takes 5–15 minutes to complete.


1. In the Dashboard, click Wizards.


2. In the Maintenance wizards screen, click Remove Bubbles.


3. Follow the prompts in the Bubble Remove wizard window.


4. Check the Quick View section of the Dashboard for updated status of the
polymer pouch after removing bubbles from the polymer pump fluid path.


In the following situations, use the Polymer Delivery Pump Cleaning Kit (Cat.
No. 4414007 ) in addition to the Wash Pump wizard to thoroughly clean the polymer
delivery pump:


• Polymer has dried in the channels of the lower polymer block.
Mechanical malfunctions may cause dried polymer to appear in the polymer
delivery pump. Washing with either the Wash Pump Chamber and Channels
wizard or this kit may not remove dried polymer – the lower polymer block may
need to be replaced by Thermo Fisher Scientific.


• A contaminant in the polymer delivery pump is suspected of causing problems.
The check valve fitting might be clogged or contaminated.


Remove bubbles
from the polymer
pump


Wash the pump
chamber and
channels
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The Wash Pump and Channels wizard takes >40 minutes to complete.


1. In the Dashboard, click Wizards.


2. In the Maintenance wizards screen, click Wash Pump and Channels.


3. Follow the prompts in the Wash wizard window.


Flush the water trap monthly to prolong the life of the pump and to remove diluted
polymer from the pump.


Flush with distilled or deionized water and ensure that the water flows into the
overflow container. Dispose of the excess water (inside the overflow container). See 
“Chemical safety“ on page 308.


Note: Leave the trap filled with either distilled or deionized water.


1. Fill the supplied 20 mL, all-plastic Luer lock syringe (in the Polymer Delivery
Pump Cleaning Kit , Cat. No. 4414007 ) with distilled or deionized water. Expel
any bubbles from the syringe.


IMPORTANT! Do not use a syringe smaller than 20 mL. Doing so may generate
excessive pressure within the trap.


Flush the water
trap (pump trap)
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2. Attach the syringe to the forward-facing Luer fitting at the top of the pump
block. Hold the fitting with one hand while threading the syringe onto the fitting
with the other hand.


3. Open the Luer fitting by grasping the body of the fitting and turning it to loosen.


4. Grasp the attached syringe and turn counterclockwise approximately one-half
turn.


5. Slowly depress the plunger.


IMPORTANT! DO NOT USE EXCESSIVE FORCE when you push the syringe
plunger as this may damage the trap seals. Take approximately 30 seconds to
flush 5 mL of either distilled or deionized water through the trap.


Note: Because the water trap volume is approximately 325 μL, a relatively small
volume of water is adequate for complete flushing. However, a larger volume
improves flushing as long as force and flow rate are kept within the limits given
above.


6. Remove the syringe from the Luer fitting. Hold the fitting with one hand while
turning the syringe counterclockwise with the other hand.


7. Close the Luer fitting by lightly turning clockwise until the fitting seals against
the block.
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Shutdown move and reactivate the instrument


A conditioning reagent pouch is required for this procedure.


Use the Instrument Shutdown wizard for short- and long-term shutdown.


Note: The Instrument Shutdown wizard takes 60 minutes to complete.


1. In the Dashboard, click Wizards.


2. In the Maintenance wizards screen, click Shutdown the Instrument.


3. Follow the prompts in the Instrument Shutdown wizard window. Perform the
appropriate shutdown procedure based on the information in the following
table:


IMPORTANT! Place a conditioning reagent pouch onto the instrument before
performing instrument shutdown.


If the instrument will be
unattended for ... Perform this shutdown procedure ...


< 1 week No action is required.


1 to 2 weeks Keep the load-end of the capillary array in 1X
buffer to prevent the polymer from drying in the
capillaries. If fluid level is low, add DI water to
buffer solution. Install the new CBC when ready
to resume runs.


> 2 weeks 1. Run the Install Capillary wizard and store
the capillary array.


2. Clean any spills or residual polymer.


3. Run the Shutdown the Instrument wizard.


4. Unplug the instrument.


Shutdown the
instrument
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IMPORTANT! If you relocate the instrument, we recommend that you have an IQ OQ
performed. Contact Thermo Fisher Scientific to schedule the IQ OQ service.


WARNING! PHYSICAL INJURY HAZARD. Do not attempt to lift the
instrument or any other heavy objects unless you have received related
training. Incorrect lifting can cause painful and sometimes permanent back
injury. Use proper lifting techniques when lifting or moving the instrument.
Two or three people are required to lift the instrument, depending upon
instrument weight.


1. Remove the following components from the instrument:
• Any plate assemblies from the autosampler.
• CBC from the autosampler.
• Capillary array: Click Shutdown the Instrument in the Maintenance


Wizards. See “Shutdown the instrument“ on page 240.
• Anode buffer reservoir.


2. Switch off the circuit breaker on the back of the instrument.


3. Disconnect the power cord and the Ethernet cable.


IMPORTANT! While moving the instrument, avoid any shock or vibration.


4. Move the instrument.


5. Turn the instrument legs to level the instrument.


To move the instrument corner ... Turn the leg ...


up right (clockwise)


down left (counterclockwise)


6. Have an IQ OQ performed before using the instrument.


IMPORTANT! After performing a conditioning wash, ensure that the buffer level
inside the ABC is at or above fill line before proceeding to the next step.


Move and level the
instrument
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Note: The Instrument Reactivate wizard takes ~45 minutes to complete.


1. In the Dashboard, click Wizards.


2. In the Maintenance wizards screen, click Reactivate the Instrument.


3. Follow the prompts in the Instrument Reactivation wizard window.


Maintain the computer


This section lists the common tasks required to maintain the computer for your
3500 instrument in good working condition.


Note: In the event of a power disruption, restart the computer (Appendix A,
“Troubleshoot“).


IMPORTANT! Do not uninstall the software unless instructed to do so by Thermo
Fisher Scientific.


When you uninstall the software, you are prompted to back up the datastore (the
directory that contains all library items you created, such as plates and protocols).


Select a location other than the install directory for the datastore backup.


IMPORTANT! Do not back up the datastore to the installation directory. The
installation directory is deleted during the uninstall.


Reactivate the
instrument


Back up the
datastore during
software uninstall
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IMPORTANT! The customer is responsible for validation of archive, restore, and
purge functions.


• Archive—Makes a copy of the data in an external file that you can save in
another location.


• Purge—Allows you to delete (purge) user-created items stored in the library.
Factory-provided items are not purged. You have an option to archive the items,
also.


• Restore—Restores archived data back to the system.


IMPORTANT! These functions affect items stored in the library (datastore). These
functions do not affect sample data files.


Frequency


We recommend that you purge the library objects once every three months.


Archive library items


1. Access the Archive screen.


2. Specify the date category, specify a date range that is earlier than the date on
which you made the duplicates of the library items you want to retain, then click
OK.


Archive, purge,
and restore data
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3. Specify a location and file name for the archive (.dsz) file, then click Save.


IMPORTANT! Do not specify <<install directory>>:\Applied
Biosystems\3500\datastore as the archive location. If you do so, your archive can
be deleted if you uninstall the software.


If you specify a location to which you do not have permission to save, a warning
message is displayed and gives you the option to save in another location.
A message is displayed when the archive is complete.


Archive data files


1. Use the Windows™ backup function (Start4Control Panel4Backup and
Restore) to archive the data files.


Note: If you export audit records for samples that are not in their original
location (samples have been deleted or moved), an error message is displayed.
Return sample data files to their original location, then export again.


2. Copy the archive to a network or external drive.


Restore


This function restores items archived from the library. To restore audit records, see 
“Archive, purge, and restore audit records“ on page 210.


1. Access the Restore function.


2. Select the archive (.dsz) file to restore, then click Open.
If the archive file contains items that exist in the system, a message is displayed.


3. Select an option to continue.
A message is displayed when the restore is complete.
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Purge library entries


This function purges (deletes) items stored in the library. To purge audit records, see 
“Archive, purge, and restore audit records“ on page 210.


1. Access the Purge function.


2. Click Yes in the Purge warning message stating that you are about to
permanently delete all files in the library.


3. Specify the date category and range, then click OK.


4. Click Yes in the Purge warning message.
A message is displayed when all records are deleted.


Ensure that you have sufficient drive space by regularly:
• Archiving data
• Deleting unneeded files
• Emptying the trash
• Defragmenting the drives


Automatic disk space check before a run


Before a run, the software checks free disk space and displays a message when the
hard disk is 70–75% full. At 78% full, the software will not start a run.


Monitor disk
space
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Manually check hard disk space


1. Go to My Computer, right-click the drive, then select Properties4General.


2. If there is insufficient space on the hard disk:
• Archive the sample files.
• Delete the sample file data from the drive D and empty the contents of the


Recycle Bin.


Defragment the computer hard drive


This option can be set as a reminder in the scheduler. The fragmentation of files
decreases the performance of both the Data Collection software and the computer
operating system. Programs take a longer time to access files by performing multiple
search operations of the fragments.


Go to Start4Programs4Accessories4System Tools4Disk Defragmenter and
follow the prompts.


Note: You can click Analyze to see if you should defragment or not.


Manage software licenses


The 3500 Series Data Collection Software 3.1 requires a license to run.


IMPORTANT! If you replace or add a network card in the computer running the
software or relocate the software to a new computer, contact Thermo Fisher Scientific
to update your license for the new network card or computer.


You must use the same email address to activate and renew software licenses.


Create an email address that is routinely monitored by your team (rather than a single
individual). Use this email address to activate and renew software licenses.


The 3500 Series Data Collection Software 3.1 Software Activation dialog box is
displayed when you start the software if no license is installed and activated on your
computer.


This task is typically performed by the Thermo Fisher Scientific service representative
during installation of the instrument.


1. Ensure that all network cards in the computer are enabled.


IMPORTANT! You can run the 3500 Series Data Collection Software 3.1 using
only the network cards that were enabled when you activate the software license.
For example, if you activate the software when your wireless network card is
disabled, you will not be able to run the software when the wireless network card
is enabled.


Create an email
address for
license activation
and renewal


Obtain and
activate a
software license
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2. Display the Software Activation dialog box by starting the 3500 Series Data
Collection Software 3.1 (see “Step two: Start the 3500 Series Data Collection
Software 3.1“ on page 31).


3. Obtain the license key. The license key is provided on the 3500 Series Data
Collection Software 3.1 CD case, or in an email from Thermo Fisher Scientific.


4. Request the software license file by performing steps 1a, 1b, and 1c as listed on
the activation screen.


IMPORTANT! Keep a record of the email address used to activate the software
license. You must use the same email address to renew the software license when
it expires.


5. Obtain the software license file from your email.


6. Make a copy of the software license file and keep in a safe location.


7. Copy the software license file to the desktop of the 3500 Series Data Collection
Software 3.1 computer.


8. If the Software Activation dialog box has closed, start the 3500 Series Data
Collection Software 3.1 to open it (see “Step two: Start the 3500 Series Data
Collection Software 3.1“ on page 31).


9. Click Browse, then navigate to the software license file saved on your computer.


10. Click Install and Validate License. A message is displayed when the license is
installed and validated.


11. Click Close.
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1. Ensure that all network cards in the computer are enabled.


2. Display the Software License Renewal dialog box by doing any of the following:


• Select Renew License Now in the
Warning: License Will Expire Soon
dialog box.


• Click Yes in the Critical Warning:
License Will Expire Soon dialog box.


• Click the license, then click Renew
License in the License Manager.


Note: The Add License function is
for future use.


3. Enter the email address used to activate the software license.


IMPORTANT! You must use the same email address to activate and renew the
software license. If you do not have the activation email address available, enter
any email address, click the licensing link in the Software Renewal dialog box,
then click Contact Support in the License Renewal web page.


4. Request the renewed software license file by performing step 1c as listed on the
renewal screen.


5. Obtain the renewed software license file from your email.


6. Copy the renewed software license file to the desktop of this computer.


7. If the Software renewal dialog box has closed, access it by selecting
Manage4License Manager.


Renew a software
license
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8. Click Browse, then navigate to the renewed software license file saved on your
computer.


9. Click Install and Validate License. A message is displayed when the license is
installed and validated.


10. Click Close.


Service Log and Usage Statistics


The Service Log and Usage Statistics functions are for use by Thermo Fisher Scientific
service engineers at the time of service.
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Troubleshoot


■ Restart the instrument and the computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251
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■ Instrument troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254


■ RFID troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258


■ Error messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259


■ Dashboard troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261


■ Software troubleshooting — general . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262
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■ Review Results troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267
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■ Assign Plate Contents troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 270


■ Spatial calibration troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271


■ Spectral calibration troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272
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If you encounter any unforeseen and potentially hazardous event while operating the
instrument, turn off the power, unplug the instrument, and call your Thermo Fisher
Scientific service representative.


IMPORTANT! See “Safety and electromagnetic compatibility (EMC) standards“ on
page 306 for instrumentation and chemical safety information and guidelines.
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Restart the instrument and the computer


When to use this procedure:
• If communication errors are displayed
• If the front panel indicator is blinking red
• At the end of spatial calibration, if Accept/Reject buttons are dimmed
• If maintenance wizards are taking longer than expected
• If software operations are taking longer than expected


When you are instructed to restart the instrument and the computer:


1. Exit the 3500 Series Data Collection Software 3.1.


2. Power off the computer.


3. Make sure the instrument door is closed, then power off the instrument.


4. When the computer is completely powered off, wait 60 seconds, then power on
the computer. Wait until the Windows™ login screen is displayed. Do not log in.


5. Power on the instrument and wait until the green status light on the front panel
is on and not flashing before proceeding.


6. Log in to Windows™ operating system.


7. Look in the Windows™ taskbar at the bottom right of the desktop and make sure
the Server Monitor icon is displayed. If it is not, go to “Software troubleshooting
— general“ on page 262.


8. Start the 3500 Series Data Collection Software 3.1.
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Instrument components


Figure 31, Figure 32, and Figure 33 are provided below for reference in this section.


1
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9


Figure 31   Instrument interior
1 Detection cell heater block
2 Polymer delivery pump (PDP)
3 Anode buffer container (ABC)
4 Polymer or conditioning pouch
5 Cathode buffer container (CBC)
6 Oven door
7 Capillary array
8 Oven condensation reservoir
9 Autosampler
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Figure 32   Polymer delivery pump (PDP)
1 Upper polymer block
2 Buffer-pin valve
3 Lower polymer block
4 Anode buffer container (ABC)
5 Array locking lever
6 Water trap waste container
7 Check valve fitting
8 Polymer pouch lever
9 Polymer pouch


10 Drip tray
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Figure 33   Detection cell


Instrument troubleshooting


Symptom Possible cause Action


Power failure to instrument and
computer


Power failure. Restart the instrument and the
computer (see “Restart the
instrument and the computer“ on
page 251).


Front panel indicator: Amber light
(blinking)


Run paused Resume run.


Door open Close the instrument door.


CBC septum is lifted off the container Septum was not seated properly
when installed.


See “Ensure proper installation of
CBC septa“ on page 35.


Autosampler does not move the plate
to a higher position


Array electrodes are bent. The plate
is not aligned correctly resulting in
the array tips missing center of septa.
The plate retainer may not be
snapped onto the plate base.


Ensure that the plate retainer, plate
(or tube strip), and plate base are
assembled correctly. Listen for a snap
when the plate retainer and the plate
base are clipped together. See 
“Prepare the plate assembly“ on
page 53.


IMPORTANT! If array tips are bent,
replace the array.
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Symptom Possible cause Action


Autosampler does not move the plate
to a higher position


The plate base is not sitting properly
on the autosampler.


The plate base should sit flat on the
autosampler. When placing the plate
on the autosampler, ensure that the
pins in the autosampler are properly
aligned with the holes at the bottom
of the plate base, and that the left and
right sides are latched.


The plate retainer is lifted off the
plate base by array.


Securely clip the plate retainer and
plate base together.


The septum is lifted off the CBC. Ensure that the septum is completely
inserted into position. Listen for the
light clicking sound that occurs when
the septum is pressed down firmly
into position.


Polymer delivery pump (PDP) is
extremely noisy and vibrating while
running any wizard


The array locking lever is not in the
correct position.


IMPORTANT! If the lever is not in
the correct position, you will receive
“Leak error” message.


Lock the lever in the correct position.
If this is not possible contact Thermo
Fisher Scientific.


Polymer delivery pump block is not
pushed back into position after
capillary array change


Gently push the buffer-pin valve lever
(yoke). If the lever does not move up
and down freely, Restart the
instrument and the computer. (see 
“Restart the instrument and the
computer“ on page 251).


After the instrument has restarted,
check the lever movement. If the
lever does not move up and down
freely, contact Thermo Fisher
Scientific.


If the lever moves up and down freely,
push the upper polymer block all the
way back against the wall.
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Symptom Possible cause Action


Polymer delivery pump (PDP) is
extremely noisy and vibrating while
running any wizard


1


2


Figure 34   Buffer-pin valve lever (yoke)
1 Yoke
2 Buffer-pin valve


Polymer is not pumping properly -
wizard fails - filling array


Check Valve is clogged


Crystals present in polymer delivery
pump path


Run the Wash Pump and Channels
wizard.


See “Flush the water trap (pump
trap)“ on page 238 and “Wash the
pump chamber and channels“ on
page 237.


If the problem persists, contact
Thermo Fisher Scientific.


1


2


Figure 35   Pump chamber and valve fitting
1 Debris in chamber
2 Check valve fitting
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Symptom Possible cause Action


Buffer-pin valve does not move Polymer crystallizations have formed
around the buffer-pin valve


If you see any crystals, leaks, and
dried residue around the buffer-pin
valve, clean the valve and the array
locking lever immediately.


Add DI water to the buffer solution to
dissolve crystals.


Note: Use the lint-free swabs,
included in the PDP Cleaning kit
(Cat. No. 4414007 ).


If leaks persist, contact Thermo
Fisher Scientific.


Perform maintenance tasks routinely
as described in “Maintenance
schedule“ on page 223. If leaks
persist, contact Thermo Fisher
Scientific.


The vent hole behind the buffer-pin
valve is clogged


Clean the vent hole behind the buffer-
pin valve with DI water.


The PDP block is not in the correct
position


See "Polymer delivery pump (PDP) is
extremely noisy and vibrating while
running any wizard" . If the problem
persists, contact Life Technologies.


Polymer crystals on the buffer-pin
valve


Buffer valve leakage Clean the buffer-pin valve. Perform
maintenance tasks routinely as
described in “Maintenance
schedule“ on page 223.


Fluid does not move through the
polymer delivery pump and into the
ABC from polymer or conditioning
pouch


Blockage in fluid path or problem
with polymer delivery pump


Contact Thermo Fisher Scientific.


Poor signal and resolution after
replenishing polymer


The Check Valve is clogged (see 
Figure 35.


Wash the channels using the Polymer
Delivery Pump Cleaning Kit (Cat.
No. 4414007 ). If the problem persists,
contact Thermo Fisher Scientific.


Any of the following visual or audible
conditions:


• Unstable current


• Arc-detect errors


• A crackling noise at the
beginning of electrophoresis


• A blue lightning symbol below
the oven


• An error message regarding
electrical current


The buffer level is below the fill line. Verify that buffer level is at or above
the fill line.


The buffer spilled on top of the CBC. IMPORTANT! Ensure that the
environment (humidity) is non-
condensing.


Wipe away spills, moisture, and
condensation with a lint-free lab
cloth. If the problem persists, contact
Thermo Fisher Scientific.


The buffer spilled on top of the
Autosampler.


Condensation on the CBC.


Condensation around the septa.
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Symptom Possible cause Action


• Electric discharge Condensation on the lower part of the
oven door, near the array header. IMPORTANT! Ensure that the


environment (humidity) is non-
condensing.


Wipe away spills, moisture, and
condensation with a lint-free lab
cloth. If the problem persists, contact
Thermo Fisher Scientific.


Condensation inside the oven.


There is not enough fluid in larger
chamber of ABC, or the anode buffer
has spilled into smaller overflow
chamber.


Pipette the buffer from the smaller
overflow chamber to the larger
chamber. Ensure that the buffer is
filled to within ±1 mm of the fill line.


When installing new ABC, tilt the
container to move buffer to the larger
side of the container as described in 
“Install the anode buffer container
(ABC)“ on page 229.


When you remove the heat seal from
a new pouch, some residual seal
remains on top of the pouch.


The top seal of the pouch has become
delaminated and left the polyethylene
behind on the pouch cap.


Use a pipette tip to remove the entire
seal from the pouch cap before
installing on the instrument.


RFID troubleshooting


Symptom Possible cause Action


Unable to read RFID information.


“Failure to Read from RFID tag”


Consumable package is improperly
installed or label is defective.


Polymer/Conditioning reagent pouch
is not positioned properly.


Ensure that the RFID label is not
visibly damaged and consumable
package is properly installed.


Ensure that label is close, and
parallel, to the instrument.


Reposition or re-install pouch, then
click Refresh on the Dashboard.


Restart the instrument and the
computer (see “Restart the
instrument and the computer“ on
page 251).
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Symptom Possible cause Action


Unable to read RFID information.


“Failure to Read from RFID tag”


Consumable package is improperly
installed or label is defective.


Polymer/Conditioning reagent pouch
is not positioned properly.


Install a new consumable (if
available).


If problem persists, contact Thermo
Fisher Scientific.


Malfunctioning RFID label or reader. Place a used CBC, ABC, pouch, or
array on the instrument:


• If the instrument can read the
RFID label, install a new CBC,
ABC, pouch, or array.


• If the instrument cannot read the
RFID label, contact Thermo
Fisher Scientific.


Error messages


Symptom Possible cause Action


“An error has been detected from
the instrument. ”


Instrument monitor circuit failure Restart the instrument and the
computer. (see “Restart the
instrument and the computer“ on
page 251).


“Unable to transmit measurement
data. Internal data buffer overflow.”


Communications error. Restart the instrument and the
computer. (see “Restart the
instrument and the computer“ on
page 251).


Electric discharge message during
runs.


The ABC buffer may be low. Replace the ABC.


Ensure that the ABC is being replaced
per calendar notifications.


“Leak error” message. The array locking lever is not in the
correct position.


Secure the array locking lever (see 
Figure 32).


“Leak error” occurs when capillary
arrays are filled with fresh polymer or
when replenishing polymer, causing
the wizard to fail to complete.


Debris is clogging the check valve
(CV) fitting (see Figure 35).


While wearing gloves, use a lint‑free
cloth and water to wipe the CV Fitting.


Note: To prevent crystals from
forming around the check valve,
always install the Conditioning
Reagent Pouch after removing a used
or a partially used polymer pouch.


Completely remove the top seal of the
Polymer pouch or Conditioning
Reagent Pouch before use.


If the problem persists, contact
Thermo Fisher Scientific.
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Symptom Possible cause Action


“Leak error” occurs when capillary
arrays are filled with fresh polymer or
when replenishing polymer, causing
the wizard to fail to complete.


The Yoke is not seated properly on the
buffer-pin valve.


Make sure the buffer-pin valve lever
(yoke) is seated properly on the
buffer-pin valve (see Figure 34).


If the lever does not move up and
down freely, close the door. Restart
the instrument and the computer.
(see “Restart the instrument and the
computer“ on page 251).


After the instrument has restarted,
check the lever movement.


If the lever does not move up and
down freely, contact Thermo Fisher
Scientific.


If the lever moves up and down freely,
push the upper polymer block all the
way back against the wall.


• “Leak detected during polymer
delivery”


• “Leak detected during bubble
compression”


The run aborts.


Bubbles in the polymer system. Run the Remove Bubbles wizard to
clear bubbles.


Leak in the polymer system. Check for evidence of leaks.


If polymer leak occurred, conduct a
water wash and wash the pump trap
using the Polymer Delivery Pump
Cleaning Kit (Cat. No. 4414007 )
supplied with the instrument.


Buffer valve leakage. Check the buffer-pin valve and see if
it closes correctly.


Clean the buffer-pin valve.


Ensure that the maintenance
schedule is followed per 3500 Series
Data Collection Software 3.1
notifications.


Filling the array during install array. Run Fill the Array with fresh
Polymer wizard, or run Change
Polymer Type wizard.


“Bubble” error Bubbles present Run the Remove Bubbles wizard.


“Java update scheduler” error
message


The Java updater is unable to
complete the update.


Close the Java update scheduler.


Note: The Java update scheduler
does not affect the performance of
the 3500 Series Data Collection
Software 3.1 or the quality and
accuracy of the data collected.
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Symptom Possible cause Action


“Invalid Contents” message In
Assign Plate Contents screen when
you use Ctrl+D


The first row you have selected to fill
from is empty.


• Enter sample name or select an
assay in the first row in you have
selected to fill from.


• Use the table view to add the
assay to the samples.


“Injection failed” message after
some of the injections complete.


Capillary RFID cannot be read. Check the connection between the
instrument and computer. Restart the
instrument and the computer (see 
“Restart the instrument and the
computer“ on page 251).


“Instrument is not connected”
message after you start 3500 Series
Data Collection Software 3.1.


Bad connection between the
computer and instrument.


Check the connection between the
instrument and computer and restart
both the instrument and computer
(see “Restart the instrument and the
computer“ on page 251).“Internal buffer data overflow”


message.


Dashboard troubleshooting


Symptom Possible Cause Action


When you click Refresh on the
Dashboard, and consumables
information is listed as “Unknown.”


Bad connection between the
computer and instrument.


Check the connection between the
instrument and computer.


Consumables status in the
Dashboard is not updated.


Dashboard does not update
automatically.


Click Refresh.


After installing new CBC or ABC, the
consumables status in the Dashboard
is not updated automatically.


Dashboard does not update
automatically.


Click Refresh after changing or
installing consumables.


Expiration dates are displayed in red. The consumable is within the
following days of expiration: Pouch
7 days, Buffers 7 days, Capillary array
1 day


No action.


Dashboard indicates a consumable is
expired, but expiry date on
consumable indicates it is not
expired.


RFID issue. Restart the instrument and the
computer (see “Restart the
instrument and the computer“ on
page 251).


Contact Thermo Fisher Scientific
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Software troubleshooting — general


Symptom Possible cause Action


When you start the 3500 Series Data
Collection Software 3.1, “Windows
cannot find 3500.exe” message is
displayed.


The Norton Antivirus Sonar
Protection feature is enabled on the
instrument computer.


• Disable the optional Sonar
feature in Norton Antivirus
software (contact your IT
department for assistance).


• Contact Thermo Fisher
Scientific.


Status icon is  instead of . One or more of the services are
stopped.


Hover the mouse pointer over the
status icon. If any item does not
display a checkmark, select 
4Programs4Applied
Biosystems435004Server Monitor.


Right-click the status icon, then
select Services. If any item does not
display a checkmark, click the item to
start the service.


Print dialog box is not displayed when
you select or click Print.


Dialog boxes are sometimes
displayed behind the main screen


Minimize the main screen.


The Load plate for run message does
not display correctly.


The window is not refreshing
properly.


Click OK to dismiss the message and
continue.


Save option is not available (only Save
As) when you edit a plate template
from the library.


You must select a plate template from
the main workflow to edit it.


Go to Define Plate Properties
screen4Open Plate4Edit Existing
Template.
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Symptom Possible cause Action


Specimen name and Amplicon name
are specified in File Name Convention
but not included in sample name.


The Specimen Name attribute is not
functional. Even when selected,
specimen name is not included in the
file name.


Enter the Specimen name and
Amplicon name in the Sample Name
field in the Assign Plate Contents
screen, Customize Sample
information section.


To view Specimen Name and
Amplicon Name in the Customize
Sample Information section, a
Sequencing assay must be assigned
to a well.


Note: The Specimen Name and
Amplicon Name fields are available in
the Plate View only, not the Table View
of the Assign Plate Contents screen.


Software is not behaving as expected. You open the instrument door after
you start a run


Do not open the instrument door
during a run.


You restarted the instrument only, not
the computer.


Restart the instrument and the
computer (see “Restart the
instrument and the computer“ on
page 251).


Note: Restart the instrument and the
computer as part of weekly
maintenance.


Software operations are taking longer
than expected.


Communication problem between the
computer and instrument.


Restart the instrument and the
computer (see “Restart the
instrument and the computer“ on
page 251).


Audit records need archiving and
purging


See “Archive, purge, and restore
data“ on page 243.


Preferences (plate setup, report
settings, and sequencing settings)
are not retained after data migration
from v1.0 to v3 software.


Settings are not migrated. Manually update settings after
migration.


Notification log in Calendar
Reminders is not retained after data
migration from v1.0 to v3 software.


Settings are not migrated. Manually update settings after
migration.


Appendix A Troubleshoot
Software troubleshooting — general A


3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1 263







Run, re-run, or re-inject troubleshooting


Symptom Possible cause Action


Run stops unexpectedly or will not
start


Plate or sample information contains
invisible, non-ASCII characters. IMPORTANT! If you copy/paste


sample or plate information into the
Assign Plate Contents screen or into
a plate import file, copy from a plain
text editor such as Notepad. Do not
copy from a word processing
program such as Microsoft™ Word™,
which may include invisible, non-
ASCII characters. Non-ASCII
characters in plate or sample
information may cause a run to stop
or may prevent a run from starting.


If you re-run a plate that specifies a
re-injection, and the re-injection
specifies a protocol other than the
protocol used for the original
injection, the new protocol for the re-
injection is not used


New protocols are not retained for re-
injections.


Before re-running a plate, examine
the protocols specified for re-
injections and change as needed.


Data/electropherogram troubleshooting


Symptom Possible cause Action


Signal too high. Sample concentration is too high. Dilute the sample.


Decrease the injection time.


Too much DNA added to the reaction,
resulting in uneven signal
distribution.


Optimize reaction conditions.


No signal. Blocked capillary. Run the Fill Array with Polymer
wizard.


Install a new capillary array.


Bent capillary array tips or cracked or
broken capillary array.


Visually inspect the capillary array,
including the detector window area
for signs of breakage. Replace the
capillary array.


Failed reaction Repeat reaction.


Low signal. Degraded formamide. Use a fresh aliquot of Hi‑Di™


Formamide (see “Hi‑Di™


Formamide“ on page 22 for storage
conditions).
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Symptom Possible cause Action


Low signal. Not enough sample: Pipetting error. Prepare new sample.


Sample has high salt concentration. Dilute or desalt samples.


Insufficient mixing. Vortex the sample thoroughly, and
then centrifuge the tube to condense
the sample to the bottom of the tube.


Weak amplification of DNA. Reamplify the DNA.


Check DNA quality.


Sample volume is <10 µL. Check that sample volume is at least
10 µL.


Autosampler out of calibration. Contact Thermo Fisher Scientific.


Elevated baseline. Possible contaminant in the polymer
path.


Run the Wash Pump and Channels
wizard.


Poor spectral calibration. Perform new spectral calibration.


Loss of resolution. Too much sample injected. Dilute the sample and re-inject.


Poor quality water. Use distilled or deionized water.


Degraded polymer. Replace polymer.


Capillary array used for more than
160 injections.


Replace the capillary array. Run the
Install Capillary Array wizard.


Degraded formamide. Prepare fresh Hi‑Di™ Formamide (see 
“Hi‑Di™ Formamide“ on page 22 for
storage conditions) for sample
preparation.


Sample has high salt concentration. Dilute or desalt samples.


Poor resolution in some capillaries. Insufficient filling of capillary array. Tighten the connectors and array
locking lever. Run the Fill Array with
Polymer wizard and look for polymer
leakage. Check for broken capillaries,
run the Install Capillary Array wizard
if needed.


Re-inject the same samples.


Poor quality samples. Check the sample preparation.


Leak in system. Tighten the connectors and array
locking lever.


No current. Not enough buffer in ABC. Ensure that the buffer is filled up to
the fill line. See “Check buffer fill
levels“ on page 34.
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Symptom Possible cause Action


No current. Bubble(s) present in the lower
polymer block and/or the array
and/or channels.


Pause the run and inspect for
bubbles in the tubing connectors. Run
the Remove Bubbles wizard.


Elevated current. Degraded polymer. Run the Replenish Polymer wizard.


Arcing in the lower polymer block. Inspect the lower polymer block for
discoloration or damage. Contact
Thermo Fisher Scientific.


Fluctuating current. Bubble in polymer block. Pause run and inspect for bubbles
hidden in the tubing connectors. Run
the Remove Bubbles wizard.


Slow leak Check polymer blocks for leaks.
Tighten the connectors and array
locking lever.


Not enough buffer in ABC. Ensure that the buffer is filled up to
the fill line. See “Check buffer fill
levels“ on page 34.


Arcing Check for moisture in and around the
septa, the CBC, the oven, and the
autosampler. Wipe condensation.


Poor performance of capillary array
used for fewer than 100 runs.


Poor quality samples, possible
cleanup problems.


Desalt samples.


Improperly stored formamide. Prepare fresh Hi‑Di™ Formamide (see 
“Hi‑Di™ Formamide“ on page 22 for
storage conditions) for sample
preparation.


Leak in system. Tighten the connectors and array
locking lever.


Migration time becomes
progressively slower.


Leak in system. Tighten the connectors and array
locking lever.


Improper filling of the system with
polymer.


Polymer delivery pump may need to
be serviced. If the issue persists,
contact Thermo Fisher Scientific.


Migration time becomes
progressively faster.


Buffer valve leakage. Ensure the buffer-pin valve is closed
correctly.


Extra peaks in the electropherogram. Data off scale. Dilute the sample and re-inject the
sample.


Possible contaminant in sample. Re-amplify the DNA.


Sample re-naturation. Heat-denature the sample in properly
stored formamide (see “Hi‑Di™


Formamide“ on page 22 for storage
conditions) and immediately place on
ice.
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Symptom Possible cause Action


Electrophoresis current is unstable. Bubbles in the polymer system. Run the Remove Bubbles wizard.


Electrophoresis failure. Buffer below fill line. Ensure that the buffer is filled up to
the fill line. “Check buffer fill
levels“ on page 34 .


There is not enough fluid in larger
chamber of ABC, or the anode buffer
has spilled into smaller overflow
chamber.


Pipette the buffer from the smaller
overflow chamber to the larger
chamber. Ensure that the buffer is
filled to within ±1 mm of the fill line.


When installing new ABC, tilt the
container to move buffer to the larger
side of the container as described 
“Install the anode buffer container
(ABC)“ on page 229.


Extra peaks in the electropherogram. Data off scale. Dilute the sample and re-inject the
sample.


Possible contaminant in sample. Re-amplify the DNA.


Sample re-naturation. Heat-denature the sample in good
quality formamide and immediately
place on ice.


Review Results troubleshooting


Symptom Possible Cause Action


Zoom errors in electropherogram
graphical displays (Monitor Run,
Review Results, Spectral
Calibration, and Install Check):


• The zoom feature does not
re‑baseline the sample data
view,
or


• The X axis of the sample plot
does not stay at the bottom of
the screen. It moves up toward
the region the user has zoomed
in on, making data difficult to
review


The zoom feature does not
re‑baseline the sample data view.


No action.


Samples are not imported when you
select multiple folders for import


At least one file is not in the correct
format for import, therefore no files
are imported.


Select individual folders or files for
import instead of multiple folders.
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Symptom Possible Cause Action


Plate Owner truncated in Annotation
tab>Run Configuration


Special characters were included
when entering plate information.


Use only alpha-numeric characters
for plate information. Special
characters in plate information fields
may not be correctly displayed in
some software screens.


Sample files are not displayed when
imported


You imported (.hid) files and you did
not click HID Samples.


Click HID Samples.


Peaks are not labeled when you
access the screen


Labels are not automatically applied. See “Label peaks“ on page 98.


x and y scaling plot settings are not
applied when you click Apply


Scaling settings are applied only
when you click Zoom.


Click Zoom.


The sizing quality result reported in
the 3500 Series Data Collection
Software 3.1 differs from the sizing
quality result for reported in the
GeneMapper™ ID-X Software


You imported (.fsa) files instead of
(.hid) files.


The 3500 Series Data Collection
Software 3.1 does not consider the
presence of broad peaks when
determining sizing quality for
fragment analysis data, therefore the
sizing quality result reported in the
3500 Series Data Collection Software
3.1 will differ from the sizing quality
result reported in the GeneMapper™


ID-X Software, which considers broad
peaks in sizing quality.


No action.


Sizing Overlay report displays data for
all capillaries including those that fail
sizing


Plots displayed in Sizing Overlay Plot
are based on the samples selected.


Select only the capillaries that pass
sizing to include in the report.


Dye/Sample Peak column values in
an exported sizing table are split in to
two separate columns, the column
name containing the Sample Peak
values is incorrectly named, and the
column headers after Dye/Sample
are shifted one column to the right.


You changed the order of columns
before exporting.


Note: The exported data is accurate,
the column headers are shifted to the
right.


Edit the exported file: Cut/paste
column headers one column to the
right, enter correct headers for the
Dye and Sample Peak columns.
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Link/load plate troubleshooting


Symptom Possible cause Action


Plate was linked, but now it is
unlinked.


If you access the Load Plates for Run
screen from the navigation pane, a
plate may not be linked (indicated by
the active Link Plate button).


Access the Load Plates for Run
screen from the navigation pane and
click Link Plate.


“No plate in position A” message. You physically loaded plate in position
B (plate B position) and try to link
plate.


Click Link Plates and link the plate
directly to position B (plate B
position).


“No plate detected” message The plate is in position B. Place the plate in position A. See 
“Load the plate in the instrument“ on
page 56.


Manually link the plate to position B.
See “Link the plate“ on page 57.


You selected Quick Start.


Note: Quick Start expects the plate
to be in position A.


Do not use Quick Start, instead open
plate and link via the main workflow.


The Autosampler has not completed
initialization.


Wait for the green light to light on the
front panel before linking the plate. It
takes approximately 10 seconds for
the instrument to initialize after the
instrument door is closed.


Malfunctioning plate sensor(s). Contact Thermo Fisher Scientific.


Pre-run validation check does not
display a date for a consumable.


The software does not display a date
if it is identical to the preceding date.
In the example below, the installation
and recommended replacement
dates for cathode buffer are identical
to the dates for anode buffer.


No action.
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Symptom Possible cause Action


Link/Unlink Plate error message. Listed in Details. Click Details to determine the cause
of the error.


When the plate is successfully loaded,
the Load Plates for Run screen is
displayed.


“No plate detected” message The plate is in position B. Place the plate in position A.


Create Injection List and Start Run
buttons dimmed


The Pause After Last Injection
preference is set, and the instrument
is paused


Go to Monitor Run and resume the
run. When the run is complete,
Create Injection List and Start Run
buttons are active.


Assign Plate Contents troubleshooting


Symptom Possible Cause Action


Error message is displayed when you
export a newly created plate from the
Assign Plate Contents screen.


Plate is not saved. Save the plate, close the plate, open
the plate, then export.
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Spatial calibration troubleshooting


Symptom Possible cause Action


“Start” Spatial Calibration button is
disabled.


Communication failure between the
Data Collection Software and
instrument


Check the connection between the
instrument and computer.


Restart instrument and computer
(see “Restart the instrument and the
computer“ on page 251).


Unusual peaks or a flat line for the
spatial calibration.


Improper installation of the array
window in the detection cell (see 
Figure 33).


Run the Install a Capillary Array
wizard to uninstall, then re-install the
array. If the calibration fails again:


• Fill the capillaries with polymer.


• Repeat the spatial calibration.


Broken capillary resulting in a bad
array fill.


Check for a broken capillary,
particularly in the detection cell area.
If necessary, replace the capillary
array using the Install Capillary
Array wizard.


Persistently bad spatial calibration
results.


Bad capillary array. Replace the capillary array using the
Install Capillary Array wizard, then
repeat the calibration.


If the problem persists, contact
Thermo Fisher Scientific.


“Spatial Calibration Error” message. Conditioning reagent is installed.


The instrument cannot perform
Spatial Calibration with Array fill.


Replace the conditioning reagent with
polymer.


Spatial calibration takes >5 minutes
to complete, and green light goes
from blinking to solid


Communication problem between the
computer and instrument.


Restart the instrument and the
computer (see “Restart the
instrument and the computer“ on
page 251).


Oven is on. Do not preheat the oven before
running the spatial calibration.


Accept/Reject buttons are dimmed. Communication problem between the
computer and instrument.


Restart the instrument and the
computer (see “Restart the
instrument and the computer“ on
page 251).
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Spectral calibration troubleshooting


Symptom Possible cause Action


No signal Incorrect preparation of sample Replace samples with fresh samples
prepared with fresh Hi‑Di™


Formamide (see “Hi‑Di™


Formamide“ on page 22 for storage
conditions).


Bubbles in sample wells Centrifuge samples to remove
bubbles.


Capillaries are not aspirating sample Check that sample volume is at least
10 µL.


If sample volume is adequate, contact
Thermo Fisher Scientific.


The capillary tips may be hitting the
bottom of the wells. Autosampler not
correctly aligned.


Contact Thermo Fisher Scientific.


Peak heights in the Spectral report
are different from the values seen
when viewing the spectral data in the
electropherogram display.


The raw data electropherogram
display in the software does not have
the Run Scale Divisor applied to the
data. The final peak height values
displayed in the Spectral report have
the Run Scale Divisor applied.


No action.


The Spectral peaks in the raw data
view appear to be in the wrong order
or there are extraneous peaks


Septa contamination. Replace the CBC septa.


IMPORTANT! Make sure to replace
the CBC septa as part of monthly
maintenance.
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Symptom Possible cause Action


No history is stored for a failed run. No history is stored for a failed run. To retain a history for a failed run,
generate a report before you click
Reject Results.


To generate a report, click View
Summary Report or View Detail
Report.


To save the report electronically,
select CutePDF as the printer.


Extra peaks or spikes in the raw data
or “Bad dye order detected” error
message.


Bubbles in the polymer system. Run the Remove Bubbles wizard.


Septa contamination. Replace the CBC septa.


Possible contaminant, crystal
deposits, or precipitate.


Allow the polymer to come to room
temperature. Do not heat to bring to
room temperature.


Spectral calibration fails, or “No
spectral files found” message is
displayed.


Blocked capillary Run the Fill Array with Polymer
wizard to clear blockage.


Insufficient filling of array. Check for broken capillaries. Run the
Fill Array with Polymer wizard.


Expired calibration standards or old
reagents.


Check the expiration date and storage
conditions of the calibration
standards and/or reagents. If
necessary, replace with a fresh lot.


Data Error - One or more peaks fall
below the minimum required
amplitude of 750.


One or more peaks fall below the
minimum required amplitude of 750.


Rerun the spectral standards.


Elevated baseline. Poor spectral calibration. Perform new spectral calibration.


Pull-down (mirror image) peaks (see
the following figure)


The first time you perform a spectral
calibration (for each dye set) after
installing a new capillary array, you
may notice pull-down peaks (or
mirror image peaks). These pull-
down peaks will eventually correct
themselves once the run completes.


No action.
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Symptom Possible cause Action


AnyDye Set Spectral Calibration fails. Problem with spectral calibration See “Perform a spectral
calibration“ on page 111.


AnyDye dye set is not set up correctly. See “Create a new dye set using the
AnyDye template“ on page 168.


Sequencing install standard troubleshooting


Symptom Possible cause Action


No signal Incorrect preparation of standard Replace samples with fresh samples
prepared with fresh Hi‑Di™


Formamide (see “Hi‑Di™


Formamide“ on page 22 for storage
conditions).


Bubbles in sample wells Centrifuge samples to remove
bubbles.


Capillaries are not aspirating sample Check that sample volume is at least
10 µL. If sample volume is adequate,
contact Thermo Fisher Scientific.


The capillary tips may be hitting the
bottom of the wells. Autosampler not
correctly aligned.


Contact Thermo Fisher Scientific.


The Sequencing install check fails:
Failed capillaries


• One or more (for 8-capillary).


• Three or more (for 24-capillary).


Accept button is not active, Reject
button is active.


Blocked capillary Run the Fill Array with Polymer
wizard. Install a new capillary array.


Insufficient filling of array. Check for broken capillaries. Run the
Fill Array with Polymer wizard.


Expired sequencing standard or old
reagents.


Check the expiration date and storage
conditions of the sequencing
standard and/or reagents. If
necessary, replace with a fresh lot.


Bubbles in the polymer system. Run the Remove Bubbles wizard.
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Symptom Possible cause Action


The Sequencing install check fails:
Failed capillaries


• One or more (for 8-capillary).


• Three or more (for 24-capillary).


Accept button is not active, Reject
button is active.


Possible contaminant or crystal
deposits in the polymer.


Properly bring the polymer to room
temperature; do not heat.


The starting well value you set reset
to A01 after you start the install
check.


If you navigate away from the Install
Check screen after you start the
install check, the starting well may be
reset to A01. This is a display issue
only; the starting well you specify is
used for the install check.


No action.


Fragment/HID install standard troubleshooting


Symptom Possible cause Action


Fragment/HID report contains blank
pages or incomplete information.


All dyes are not selected before you
generate the report.


Select all dyes, then generate the
report.


No signal Incorrect preparation of sample Replace samples with fresh samples
prepared with fresh Hi‑Di™


Formamide.


Bubbles in sample wells Centrifuge samples to remove
bubbles.


The capillary tips may not be touching
the samples.


Check the volume of your samples. If
no results, call your Thermo Fisher
Scientific representative.


The capillary tips may be hitting the
bottom of the wells. Autosampler not
correctly aligned.


Call your Thermo Fisher Scientific.
representative.


Fragment/HID install check fails. Blocked capillary Refill capillary array. You may have to
install a fresh array or consider that
capillary non-usable for purposes of
planning your runs.


Insufficient filling of array. Check for broken capillaries and refill
the capillary array.


Expired matrix standards or old
reagents.


Check the expiration date and storage
conditions of the matrix standards
and/or reagents. If necessary, replace
with a fresh lot.


Bubbles in the polymer system. Select the Bubble Remove wizard to
clear the bubbles.
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Symptom Possible cause Action


Fragment/HID install check fails. Possible contaminant or crystal
deposits in the polymer.


Properly bring the polymer to room
temperature; do not heat.


The starting well value you set reset
to A01 after you start the install
check.


If you navigate away from the Install
Check screen after you start the
install check, the starting well may be
reset to A01. This is a display issue
only; the starting well you specify is
used for the install check.


No action.


Monitor Run troubleshooting


Symptom Possible Cause Action


The instrument run unexpectedly
pauses.


RFID read/write error. Click Refresh in the Dashboard.


If consumables status does not
refresh, restart the instrument and
the computer (see “Restart the
instrument and the computer“ on
page 251).


Only some injections from a series of
injections are completed.


The autosampler does not move on to
the next injection


Bad connection between the
instrument and computer


Check the connection between the
instrument. Restart the instrument
and the computer (see “Restart the
instrument and the computer“ on
page 251).


Estimated Time Remaining in
Monitor Run is longer than expected.


Estimated Time Remaining is the
time remaining in the instrument run.
This estimate is adjusted after the
completion of every step in an
injection.


To view time remaining per injection,
scroll to the Time Remaining column
in the Injection List Details.


Contents of tooltip in Flag list is
truncated


Special characters were included
when entering sample information


Use only alpha-numeric characters
for sample information. Special
characters in sample information
fields may not be correctly displayed
in other software screens.


Re-inject button is dimmed when you
select an injection


Injection contains samples with
assays that specify more than one
instrument protocol.


Select in the injection list the
injection with the instrument protocol
of interest, select in the array view
the capillary that corresponds to the
well of interest, then click Re-inject.
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Symptom Possible Cause Action


 QV flag for sequencing data, but
data quality is good


Contiguous Read Length of the
amplicon is less than the Contiguous
Read Length Pass value specified in
Basecalling Protocol QV settings or
Trace Quality preference settings.


• If the expected read length of the
amplicon is <300, adjust the
Contiguous Read Length Pass
value.


• If the expected read length of the
amplicon ³300, review the
sample quality throughout the
entire trace.


 QV flag for sequencing data Run Time in Instrument Protocol is
too short for the amplicon.


Adjust Run Time.


Incorrect Mobility file for dye/polymer
is selected in Basecalling Protocol.


Select the correct Mobility file for
dye/polymer in Basecalling Protocol,
then re‑inject.


Apply correct Basecalling Protocol in
secondary sequence analysis
software.


Audit troubleshooting


Symptom Possible Cause Action


“Export did not complete
successfully”


You exported records for samples that
are not in their original location
(samples have been deleted or
moved).


Return sample data files to their
original location, then export again.


Audit report does not print after you
change font settings.


Font settings are not activated until
you close the report.


Close the report, reopen it, then print.


Electronic signature troubleshooting


Symptom Possible Cause Action


The dye set calibrated is not listed in
a spectral calibration e‑signature
record.


The e‑signature function creates a
record when a spectral calibration is
performed, but does not record the
dye set calibrated.


To include the dye set calibrated in
the e‑signature record, enter the dye
set in the Comments field.


Electronic signature prompt is
displayed when you edit sample
comments.


Electronic signature prompt is
displayed for sample comments,
regardless of the electronic signature
setting.


No action.
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Manual commands troubleshooting


Symptom Possible Cause Action


When you select Tools4Manual
Commands, Set defined command for
Consumables, then select a Read
Command, the information displayed
is not readable.


The feedback from Consumables
Read Tag commands does not display
valid information.


See the Dashboard for consumables
RFID tag information.


Troubleshooting procedures


If instructed to do so by a Thermo Fisher Scientific representative:


1. Navigate to x:\AppliedBiosystems\3500\Troubleshoot.


2. Double-click TroubleshootingUtility.bat.


3. Navigate to s:\TroubleshootData, then email the data-<yyyy-mm-dd-hh-mm-ss-
mmm>.tslog file to your Thermo Fisher Scientific representative.


Use a text editor (such as Wordpad) to view the 3500 Series Data Collection Software
3.1-generated log files:


Log file Description Location


3500UsageStatistics.txt Provides a summary of the
number of plates run and
number of run types


<<install drive>>:\Applied
Biosystems\3500\LogFiles
You can also view this log from the Maintenance
workflow under Planned Maintenance4Usage
Statistics.


3500ConsumableUpdates.txt Provides a summary of
consumables installation
information and dates


<<install drive>>:\Applied
Biosystems\3500\LogFiles


Run
Troubleshooting
Utility.bat


View the log files
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Click View Instrument Sensor Details in the Dashboard to display instrument
information.


Figure 36   Instrument sensor details
Run status of the instrument is displayed while a run is in progress.


View instrument
sensor details
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Error messages in the 3500 Series Data Collection Software 3.1 include a Details
button.


Click Details to display more information about an error message.


Resetting powers off, then powers on, the instrument. Reset the instrument when:
• There is a fatal error as indicated by the red status light
• The instrument does not respond to the Data Collection software


1. Shut down the computer.


2. Close the instrument doors.


3. Reset the instrument with the Reset button, as shown.


Note: The Reset button is accessible through a small hole to the left of the Tray
button.


Reset button


Review error
message details


Reset the
instrument
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Run modules and dye sets


Run modules


Table 5   Sequencing analysis run modules


Run module
type Run module name


Configuration 23 hours Throughput[1] Perfor-
mance


Cap.
length
(cm)


Polymer
type


Run
time
(min)


3500
(8‑cap.)


3500xL
(24-cap.)


Contig.
Read


Length
(CRL)[2]


Short read
sequencing


ShortReadSeq50_POP7


ShortReadSeq50_POP7xl


50 POP-7™ £30 ³368 ³1104 ³300


Short read
sequencing
BigDye
XTerminator™


BDxShortReadSeq50_POP7


BDxShortReadSeq50_POP7xl


50 POP-7™ £30 ³368 ³1104 ³300


Rapid
sequencing


RapidSeq50_POP6


RapidSeq50_POP6xl


50 POP-6™ £65 ³168 ³504 ³450


RapidSeq50_POP7


RapidSeq50_POP7xl


50 POP-7™ £40 ³280 ³840 ³500


Rapid
sequencing


RapidSeq36_POP4


RapidSeq36_POP4xl


36 POP-4™ £45 ³240 ³720 ³400


RapidSeq36_POP6


RapidSeq36_POP6xl


36 POP-6™ £65 ³168 ³504 ³600


RapidSeq36_POP7


RapidSeq36_POP7xl


36 POP-7™ £30 ³368 ³1104 ³600


Rapid
sequencing
BigDye
XTerminator™


BDxRapidSeq50_POP6


BDxRapidSeq50_POP6xl


50 POP-6™ £65 ³168 ³504 ³450


BDxRapidSeq50_POP7


BDxRapidSeq50_POP7xl


50 POP-7™ £40 ³280 ³840 ³500


Rapid
sequencing
BigDye
XTerminator™


BDxRapidSeq36_POP4


BDxRapidSeq36_POP4xl


36 POP-4™ £45 ³240 ³720 ³400


B
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Run module
type Run module name


Configuration 23 hours Throughput[1] Perfor-
mance


Cap.
length
(cm)


Polymer
type


Run
time
(min)


3500
(8‑cap.)


3500xL
(24-cap.)


Contig.
Read


Length
(CRL)[2]


Rapid
sequencing
BigDye
XTerminator™


BDxRapidSeq36_POP6


BDxRapidSeq36_POP6xl


36 POP-6™ £66 ³164 ³494 ³600


BDxRapidSeq36_POP7


BDxRapidSeq36_POP7xl


36 POP-7™ £30 ³368 ³1104 ³600


Fast
sequencing


FastSeq50_POP6


FastSeq50_POP6xl


50 POP-6™ £90 ³122 ³368 ³600


FastSeq50_POP7


FastSeq50_POP7xl


50 POP-7™ £65 ³168 ³504 ³700


Fast
sequencing


FastSeq36_POP7


FastSeq36_POP7xl


36 POP-7™ £60 ³184 ³552 ³750


Fast
sequencing
BigDye
XTerminator™


BDxFastSeq50_POP6


BDxFastSeq50_POP6xl


50 POP-6™ £90 ³122 ³368 ³600


BDxFastSeq50_POP7


BDxFastSeq50_POP7xl


50 POP-7™ £65 ³168 ³504 ³700


Fast
sequencing
BigDye
XTerminator™


BDxFastSeq36_POP7


BDxFastSeq36_POP7xl


36 POP-7™ £60 ³240 ³552 ³750


Standard
sequencing


StdSeq50_POP6


StdSeq50_POP6xl


50 POP-6™ £135 ³80 ³240 ³600


StdSeq50_POP7


StdSeq50_POP7xl


50 POP-7™ £125 ³88 ³264 ³850


Standard
sequencing
BigDye
XTerminator™


BDxStdSeq50_POP6


BDxStdSeq50_POP6xl


50 POP-6™ £140 ³80 ³240 ³600


BDxStdSeq50_POP7


BDxStdSeq50_POP7xl


50 POP-7™ £125 ³88 ³264 ³850


Microbial
sequencing


MicroSeq50_POP6


MicroSeq50_POP6xl


50 POP-6™ £135 ³80 ³240 ³600


Microbial
sequencing


MicroSeq50_POP7


MicroSeq50_POP7xl


50 POP-7™ £125 ³88 ³264 ³850


[1] Throughput (Samples / Day): The total number of samples run in 23 hours (0.5 hour for user interaction and 0.5 hour for warm-up time).
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[2] The maximum number of contiguous bases in the analyzed sequence with an average QV ³20, calculated over a sliding window 20 base pairs 
wide from an AB Long Read Standard sequencing sample. This calculation starts with base number 1. The read length is counted from the 
middle base of the 1st good window to the middle base of the last good window, where a “good” window is one in which the average QV ³20.


Table 6   Fragment and HID analysis run modules


Run
module


type


Run module
name


Configuration 23 hours throughput[1] Performance


Cap.
length
(cm)


Pol.
type


Run
time
(min)


3500
(8-cap.)


3500xL
(24-
cap.)


Range[2]


Sizing Precision[3]


50bp-
400bp


401bp-
600bp


601bp-
1200bp


Frag.
analysis


FragmentAnalysi
s50_POP7


FragmentAnalysi
s50_POP7xl


50 POP-7™ £40 ³280 ³840 £40
to ³520


<0.15 <0.30 NA[4]


FragmentAnalysi
s50_POP6


FragmentAnalysi
s50_POP6xl


50 POP-6™ £100 ³112 ³336 £20
to ³550


<0.15 <0.30 NA[4]


FragmentAnalysi
s36_POP4


FragmentAnalysi
s36_POP4xl


36 POP-4™ £35 ³312 ³936 £60
to ³400


<0.15 NA[4] NA[4]


FragmentAnalysi
s36_POP7


FragmentAnalysi
s36_POP7xl


36 POP-7™ £30 ³368 ³1104 £60
to ³400


<0.15 NA[4] NA[4]


Frag.
analysis


FragAnalysis36_
POP6


FragAnalysis36_
POP6xl


36 POP-6™ £60 ³184 ³552 £60
to ³400


<0.15 <0.30 NA[4]


Long frag.
analysis


LongFragAnalysi
s50_POP7


LongFragAnalysi
s50_POP7xl


50 POP-7™ £125 ³88 ³264 £40
to ³700


<0.15 <0.30 <0.45
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Run
module


type


Run module
name


Configuration 23 hours throughput[1] Performance


Cap.
length
(cm)


Pol.
type


Run
time
(min)


3500
(8-cap.)


3500xL
(24-
cap.)


Range[2]


Sizing Precision[3]


50bp-
400bp


401bp-
600bp


601bp-
1200bp


HID HID36_POP4


HID36_POP4xl


36 POP-4™ £35 ³312 ³936 £60
to ³400


<0.15 NA[4] NA[4]


SNaPshot
™


SNaPshot50_PO
P7


SNaPshot50_PO
P7xl


50 POP-7™ £30 ³376 ³1104 £40
to ³120


<0.50 NA[4] NA[4]


[1] Throughput (Samples / Day): The total number of samples run in 23 hours (0.5 hour for user interaction and 0.5 hour for warm-up time).
[2] Resolution Range: The range of bases over which the resolution (peak spacing interval divided by the peak width at half-max in a GS600 or 


GS1200 LIZ size standard sample sized with a third order fit) is ³1. The table shows the resolution range in ³90% of samples.
[3] Sizing Precision: Standard deviation of sizes for one allele in the DS-33 install standard sized with the GS600 LIZ size standard across multiple 


capillaries in the same run. For one injection to pass, 100% of the alleles in that injection must meet the intra-run sizing precision specifications. 
The table shows the sizing precision of 100% of alleles in ³90% of samples.


[4] Not applicable because of the size of the fragments collected in the run.


Dye sets 


Table 7   Sequence analysis dye sets


Dye Set Application Name


E (v1.1 BigDye™ Terminator) Rapid DNA sequencing


Z (v3.1 BigDye™ Terminator) DNA sequencing


Table 8   Fragment analysis dye sets


Application


E5 SNaPshot™ kit


G5 DNA sizing for 5-dye chemistry


J6 DNA sizing for 6-dye chemistry


F DNA sizing for 4-dye chemistry


D DNA sizing for 4-dye chemistry


AnyDye DNA sizing


Sequencing
analysis dye sets


Fragment analysis
dye sets for all
applications
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Table 9   AmpFℓSTR™ Kit Table


AmpFℓSTR™ Kits Dye set (use with HID Fragment Analysis
36_POP4 run module)


4-dye:


• COfiler®


• Profiler Plus™


• Profiler Plus™ID
• SGM Plus™


• Other 4-dye kits


F


5-dye:


• Identifiler™


• Identifiler™ Direct


• Identifiler™ Plus


• MiniFiler™


• NGM™


• NGM SElect™


• NGM SElect™ Express


• SEfiler Plus™


• Sinofiler™


• Yfiler™


• Yfiler™ Direct


• Other 5-dye kits


G5


6-dye:


• GlobalFiler™


• GlobalFiler™ Express


• NGM Detect™


J6


HID analysis dye
sets
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Instrument specifications


Instrument specifications


Table 10   Applied Biosystems™ 3500/3500xL Genetic Analyzer physical dimensions,
weight, and power consumption


Parameter Instrument footprint Recommended
clearance


Depth 61 cm (24 in.) 25.4 cm (10 in.)[1]


Width 61 cm (24 in.) (closed door)


122 cm (48 in.) (open door)


158 cm (62 in.)[2]


Height 72 cm (28.3 in.) 31 cm (12 in.)


Weight »82 kg (180 lbs)


[1] At the rear of the instrument to ensure adequate airflow and cooling
[2] For the instrument, computer, and computer monitor.


Table 11   Computer dimensions and weight


Parameter Computer Monitor Keyboard


Depth 41.7 cm (16.42 in.) 19.3 cm (7.6 in.) 44.7 cm (17.5 in.)


Width 17.5 cm (6.89 in.) 44.7 cm (17.5 in.) 15.25 cm (6 in.)


Height 37.4 cm (14.7 in.) 36.6 cm (14.4 in.) 5 cm (2 in.)


Weight 9.6. kg (21 lbs) 6.9 kg (15.2 lbs) 0.09 kg (0.2 lbs)


Table 12   Applied Biosystems™ 3500/3500xL Genetic Analyzer operating specifications


Component Specification


Laser • Long-life, single-line 505 nm, solid-state laser
excitation source


• Laser Output power 20mW


• Beam divergence 1.4 mrad


LED • Emitting color Natural White


• Luminous Intensity 250 Cd


Electrophoresis Voltage Up to 20 kV


Oven Temperature Active temperature control from 18°C to 70°C


C
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Component Specification


Minimum Computer Requirements • Hardware:
– OptiPlex™ XE, E8400, 3 GHZ Processor


or
– OptiPlex™ XE2, with Intel™Core I7-47705,


3.1 GHz Processor


• Operating system: Windows™ 7 SP1 32‑bit


• Installed RAM: 16 GB


• Hard drive: 500 GB SATA 3.0 Gb/s and 8 MB Data
Burst Cache


Environmental requirements


Table 13   Environmental requirements


Condition Requirement


Installation site Indoor use only


Altitude Safety tested up to 2,000 m (6,562 ft)


Electrical ratings Power cord with ground pin required


• Instrument—AC 100–240 V ±10%, 50/60 Hz, 3.1 A,
power rated 320 VA


• Maximum current—15 A


• Maximum power dissipation—417 VA, 371 W
(approximately, not including computer and monitor)


• Computer—AC 100–240 V ±10%, 50/60 Hz , 2.1 A,
power rated 125 VA


• Monitor—AC 100–240 V ±10%, 50/60 Hz , 1.5 A, power
rated 65 VA


Mains AC line voltage
tolerances


Up to ±10 percent of nominal voltage


Transient category Installation categories II


Pollution degree 2


Operating conditions 15–30°C (59–86°F) (Room temperature should not
fluctuate ±2°C during an instrument run) 20–80% relative
humidity, noncondensing


Transport and storage
conditions


–30 to +60°C ( –22 to +140°F) Minimum 20% relative
humidity, maximum 85% (non-condensing)
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Power and communication connections


1 


3 


2 


1 Ethernet port for computer instrument connection
2 Circuit breaker
3 Connector for instrument power cable
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Catalog numbers


Plates bases retainers and septa 


Table 14   Plates and caps


Part Description General purpose supply, obtain from any laboratory supplier


96-well General purpose supply, obtain from any laboratory supplier: 96-well PCR microtiter
plate, standard or optical-grade polypropylene, 0.1 mL or 0.2 mL, half- or semi-skirted
design, with or without barcode.


8-tube strips General purpose supply, obtain from any laboratory supplier:


• 8-strip PCR tubes, standard- or optical-grade polypropylene, 0.1 mL


• 8-strip full-height PCR tubes, standard- or optical-grade polypropylene, 0.2 mL


Tube caps 8-tube PCR strip caps, domed, standard- or optical-grade polypropylene, for 0.1 mL or
0.2 mL 8-strip PCR tubes


Plate, 384-well General purpose supply, obtain from any laboratory supplier: 384-well PCR microtiter
plate, standard or optical-grade polypropylene, 0.02 mL, fully-skirted design, with or
without barcode


Table 15   Bases, retainers, and septa


Part Description Cat. No. 


Retainer and base, 8-tube RUO 4410231


Retainer and base (Fast), 8-tube RUO 4410233


Retainer and base (Standard), 96-well 4410227


Retainer and base (Standard), 96-well RUO 4410228


Retainer and base (Fast), 96-well RUO 4409530


Retainer and base (Standard), 384-well, RUO 4410235


Septa, 8-strip RUO 4410701


Septa, 96-well 4410700


Septa, 384-well RUO 4412520


D
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Instrument consumables


Name Cat. No. 


Anode Buffer Container 4393927


Capillary array, 8‑Capillary, 36‑cm 4404683


Capillary array, 24‑Capillary, 36‑cm 4404687


Capillary array, 8‑Capillary, 50‑cm 4404685


Capillary array, 24‑Capillary, 50‑cm 4404689


Cathode Buffer Container 4408256


Conditioning reagent 4393718


Polymer, POP-6™ (960) 4393712


Polymer, POP-6™ (384) 4393717


Polymer, POP-6™ (96) A26071


Polymer, POP-7™ (960) 4393714


Polymer, POP-7™ (384) 4393708


Polymer, POP-7™ (96) A26073


Polymer, POP-4™ (960)[1] 4393710


Polymer, POP-4™ (384)[1] 4393715


Polymer, POP-4™ (96) A26070


Hi‑Di™ Formamide Four 5-mL bottles 4440753


[1] Validated for HID applications.


Sequencing analysis reagents and consumables


Name Cat. No. 


BigDye™ Terminator v1.1


3500/3500xL Sequencing Standards, BigDye™ Terminator v1.1 4404314


BigDye™ Terminator v1.1 Matrix Standard Kit 4336824


BigDye™ Terminator v1.1 Cycle Sequencing Kit 4337449


BigDye™ Terminator v3.1


3500/3500xL Sequencing Standards, BigDye™ Terminator v3.1 4404312


BigDye™ Terminator v3.1 Matrix Standard Kit 4336974


Appendix D Catalog numbers
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Name Cat. No. 


BigDye™ Terminator v3.1 Cycle Sequencing Kit 4337454


BigDye™ Direct


BigDye™ Direct Cycle Sequencing Kit 4458689


Fragment and HID analysis reagents


Name Cat. No. 


DS-02 Matrix Standard Kit (Dye Set E5) 4323014


DS-32 Matrix Standard Kit (Dye Set F) 4345831


DS-33 Matrix Standard Kit (Dye Set G5) 4345833


DS-36 Matrix Standard Kit (Dye set J6, 6-dye) 4425042


DS-37 Matrix Standard Kit (Dye set J6-T, 6-dye) A31234


DS‑33 GeneScan™ Installation Standards with GeneScan™ 600 LIZ™ Size Standard
v2.0 (G5 dye set)


4376911


GeneScan™ 120 LIZ™ Size Standard 4324287


GeneScan™ 500 ROX™ Size Standard 401734


GeneScan™ 600 LIZ™ Size Standard v2.0 4408399


GeneScan™ 1200 LIZ™ Size Standard 4379950


AmpFℓSTR™ Identifiler™ Allelic Ladder (For HID install check) Contact Thermo Fisher
Scientific


Appendix D Catalog numbers
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Limitations


The 3500 instrument contains the limitations noted below. Please ensure that any use
of the instrument takes into consideration these limitations.


General


• IMPORTANT! Enter only alpha-numeric characters in the software. Special
characters may not be correctly displayed in some software screens, may cause
problems with plate, file, folder, user account, and/or library item names, and
may interfere with starting a run and/or importing and exporting library items.


• IMPORTANT! If you copy/paste sample or plate information into the Assign
Plate Contents screen or into a plate import file, copy from a plain text editor
such as Notepad. Do not copy from a word processing program such as
Microsoft™ Word™, which may include invisible, non-ASCII characters. Non-
ASCII characters in plate or sample information may cause a run to stop or may
prevent a run from starting.


• When importing a sample plate, use the format shown in “Create a plate import
template“ on page 77.


• The following settings are not retained after data migration from v1.0 to v3
software. Manually specify the settings after migration.


– Plate setup, report settings, and sequencing settings preferences
– Notification log in Calendar Reminders


• If you re-run a plate that specifies a re-injection, and the re-injection specifies a
protocol other than the protocol used for the original injection, the new protocol
for the re-injection is not used. Before re-running a plate, examine the protocols
specified for re-injections and change as needed.


Computer


• The computer provided with the instrument contains validated software and
settings. Do not update the Windows™ operating system or firewall settings.


• The computer provided with the instrument does not include antivirus software
because customer preferences and network requirements vary. We recommend
Norton Antivirus, which has been tested and approved for use with the Applied
Biosystems™ 3500/3500xL Genetic Analyzer with 3500 Series Data Collection
Software 3.1.


E
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Instrument and consumables


• Instrument firmware is to be updated only by a Thermo Fisher Scientific
representative.


• Use only the parts listed in Appendix D, “Catalog numbers“.
• Replace the capillary array after 160 injections or expiration date listed on


packaging and RFID label.
• Before each run, check buffer fill levels.
• In the event of a power disruption, restart the computer (“Restart the instrument


and the computer“ on page 251).
• If you observe “Unable to transmit measurement data. Internal data buffer
overflow.” error, restart the computer (“Restart the instrument and the
computer“ on page 251).


• If you observe a “Failure to Read from RFID tag” error, see “Troubleshooting“ on
page 298.


Calibration and install checks


• If an install check for the run application type (Sequencing, Fragment, or HID)
has not been performed, a message is displayed and the run does not start.


• When running a spatial calibration, select Perform QC Checks as described in 
page 104. Refer to examples of passing spatial calibration as shown in “Example
spatial profiles“ on page 106.


• When performing a spectral calibration, select the dye set appropriate for your
application as described in “Perform a spectral calibration“ on page 111.


• If you navigate away from the Install Check screen after you start the install
check, the starting well may be reset to A01. This is a display issue only; the
starting well you specify is used for the install check.


• If you change font settings before you generate a report, the report may not be
generated. Generate the report again.


Security Audit and E-sig


• Before using the instrument, configure system security as described in 
“Configure the security system“ on page 192.


• Changes to e-signature settings are not activated until you log out of the software,
then log back in.


• If you change font settings before you generate an Object Audit report, the report
may not be generated. Generate the report again.


Appendix E Limitations
Instrument and consumables E
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Review results


• For sequencing data, review sample quality as described in “Review traces“ on
page 86.


• For fragment analysis or HID data, review sample quality as described in 
“Review sample quality“ on page 94.


• If you change the order of columns before exporting a sizing table, Dye/Sample
Peak column values are split in to two separate columns, the column name
containing the Sample Peak values is incorrectly named, and the column headers
after Dye/Sample are shifted one column to the right. You can edit the exported
file: Cut/paste column headers one column to the right, enter correct headers for
the Dye and Sample Peak columns.


Appendix E Limitations
Review resultsE
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Radio Frequency Identification
(RFID) technology


The instrument uses four identical wireless radio frequency identification (RFID)
read/write units to monitor instrument consumables (for more information, see 
“Instrument parts and functions“ on page 16).


Precautions for use


WARNING! Radio frequency identification (RFID) could possibly disrupt the
operation of patient-worn and/or implanted active medical devices. To
minimize such effects, do not come within 8 inches (20 cm) of this instrument if
you have a patient-worn and/or implanted active medical device.


WARNING! Radio frequency identification (RFID) signals from external
devices could possibly disrupt the operation of the 3500 RFID read/write units.
RFID signals from the 3500 RFID read/write units could possibly disrupt the
operation of external RFID devices. To minimize such effects, do not bring
external RFID devices within 10 cm of this instrument during instrument
operation.


F
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Locations of RFID read/write units


1


2
3


4


7


8


9


5 6


Figure 37   RFID read/write unit locations within instrument interior (shown with door
open)


1 Polymer delivery pump (PDP)
2 Anode buffer container (ABC)
3 Polymer or conditioning pouch
4 ABC RFID read/write unit (behind reservoir)
5 Pouch read/write unit (behind pouch)
6 CBC RFID read/write unit
7 Capillary array read/write unit
8 Cathode buffer container (CBC)
9 Autosampler


Function


The RFID read/write units:


1. Read up to 256 bytes from the RFID consumables tags.
2. Write up to 256 bytes to the RFID consumables tags.
3. Re-read the written data on the tags to confirm that it is accurate, using a


checksum to verify data integrity.


The RFID read/write units perform the functions listed above at the start of each 3500
Series Data Collection Software 3.1 run.


Appendix F Radio Frequency Identification (RFID) technology
Locations of RFID read/write unitsF
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Specifications


Table 16   RFID read/write unit specifications


Component Specification


RFID read/write unit • Ultra-Compact Proximal-Type RFID Reader / Writer


• Model ASI4000-98-BS1


• Manufactured by ART Technology Co., Ltd.


RF frequency 13.56 MHz


RF output power 60 mW


RFID tags Texas Instruments RI-I03-112A-03 tags, tested by the manufacturer
to reliably read and write 100,000 times with zero data loss and retain
written data for more than 10 years


Effective range between RFID tag and
internal RFID read/write units


• ABC tag: 3 cm


• CBC tag: 4 cm


• Capillary tag: 3 cm


• Polymer tag: 3 cm


Typical use range between RFID tag and
internal RFID read/write units


0.5 cm


Minimum separation distance of the
instrument from external RFID read/write
units


10 cm


Minimum separation distance of the
instrument from other wireless technologies


3 feet


Wireless security • RFID tag read/write/re-read with checksum


• Password access for use of software


• Base-64 encoding of data between the instrument and the
computer


Appendix F Radio Frequency Identification (RFID) technology
Specifications F
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Troubleshooting


Table 17   RFID troubleshooting


Symptom Possible cause Action


Unable to read RFID information.
“Failure to Read from RFID tag”


Consumable package is improperly
installed or label is defective.
Polymer/Conditioning reagent pouch
is not positioned properly.


Ensure that the RFID label is not
visibly damaged and consumable
package is properly installed.


Ensure that label is close, and
parallel, to the instrument.


Reposition or re-install pouch, then
click Refresh on the Dashboard.


Restart the instrument and the
computer (see “Restart the
instrument and the computer“ on
page 251).


Install a new consumable (if
available).


If problem persists, contact Thermo
Fisher Scientific.


Malfunctioning RFID label or reader. Place a used CBC, ABC, pouch, or
array on the instrument:


• If the instrument can read the
RFID label, install a new CBC,
ABC, pouch, or array.


• If the instrument cannot read the
RFID label, contact Thermo
Fisher Scientific.


Appendix F Radio Frequency Identification (RFID) technology
TroubleshootingF
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Normalization


Overview of the normalization feature


For fragment analysis applications, the 3500 Series Data Collection Software 3.1
includes an optional normalization feature for use with the GeneScan™ 600 LIZ™ Size
Standard v2.0 (GS600 LIZ v2). This feature attenuates signal variations associated with
instrument, capillary array, sample salt load, and injection variability between
capillaries and instruments. Normalization can be applied during primary analysis of
the data.


To use the normalization feature, prepare each sample with the GS600 LIZ v2 size
standard, then specify the appropriate normalization size standard for file primary
analysis. The GS600 LIZ™ v2 reagent can function as an internal standard for
signal-height normalization as well as a size standard for peak sizing.


G
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When to use the normalization feature


The 3500 Series Data Collection Software 3.1 provides three normalization size-
standard definition files that you can specify for primary analysis of samples prepared
with the GS600 LIZ v2 size standard and the G5 and J6 dye sets:


• Fragment (POP-6™ and POP-7™ polymer):
– GS600LIZ+Normalization
– GS600(60-600)LIZ+Normalization—For applications that have primer peaks


that obscure the 20 and 40-mer peaks of the GS600 LIZ v2 size standard.
• Fragment (POP-4™ polymer):


– GS600(80-400)LIZ+Normalization
• HID (POP-4™ polymer):


– GS600(80-400)LIZ+Normalization


Appendix G Normalization
When to use the normalization featureG
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Safety


WARNING! GENERAL SAFETY. Using this product in a manner not specified
in the user documentation may result in personal injury or damage to the
instrument or device. Ensure that anyone using this product has received
instructions in general safety practices for laboratories and the safety
information provided in this document.


· Before using an instrument or device, read and understand the safety
information provided in the user documentation provided by the
manufacturer of the instrument or device.


· Before handling chemicals, read and understand all applicable Safety Data
Sheets (SDSs) and use appropriate personal protective equipment (gloves,
gowns, eye protection, and so on). To obtain SDSs, see the “Documentation
and Support” section in this document.


Symbols on this instrument


Symbols may be found on the instrument to warn against potential hazards or convey
important safety information. In this document, the hazard symbol is used along with
one of the following user attention words:


• CAUTION!—Indicates a potentially hazardous situation that, if not avoided,
may result in minor or moderate injury. It may also be used to alert against
unsafe practices.


• WARNING!—Indicates a potentially hazardous situation that, if not avoided,
could result in death or serious injury.


• DANGER!—Indicates an imminently hazardous situation that, if not avoided,
will result in death or serious injury.


Symbol English Français


Caution, risk of danger


Consult the manual for further safety
information.


Attention, risque de danger


Consulter le manuel pour d’autres
renseignements de sécurité.


Caution, risk of electrical shock Attention, risque de choc électrique


Caution, piercing hazard Attention, danger de perforation


H
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Symbol English Français


Caution, hot surface Attention, surface chaude


Potential biohazard Danger biologique potentiel


On On (marche)


Off Off (arrêt)


On/Off On/Off (marche/arrêt)


Protective conductor terminal (main
ground)


Borne de conducteur de protection
(mise à la terre principale)


Terminal that can receive or supply
alternating current or voltage


Borne pouvant recevoir ou envoyer
une tension ou un courant de type
alternatif


Do not dispose of this product in
unsorted municipal waste


CAUTION! To minimize
negative environmental
impact from disposal of
electronic waste, do not
dispose of electronic waste in
unsorted municipal waste.
Follow local municipal waste
ordinances for proper
disposal provision and
contact customer service for
information about responsible
disposal options.


Ne pas éliminer ce produit avec les
déchets usuels non soumis au tri
sélectif.


MISE EN GARDE ! Pour
minimiser les conséquences
négatives sur
l’environnement à la suite de
l’élimination de déchets
électroniques, ne pas
éliminer ce déchet
électronique avec les déchets
usuels non soumis au tri
sélectif. Se conformer aux
ordonnances locales sur les
déchets municipaux pour les
dispositions d’élimination et
communiquer avec le service
à la clientèle pour des
renseignements sur les
options d’élimination
responsable.


Conformity mark Description


Indicates conformity with safety requirements for Canada and
U.S.A.


Conformity
symbols 


Appendix H Safety
Symbols on this instrumentH


302 3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1







Conformity mark Description


Indicates conformity with European Union requirements.


Indicates conformity with Australian standards for electromagnetic
compatibility.


Safety alerts on this instrument


Additional text may be used with one of the symbols described above when more
specific information is needed to avoid exposure to a hazard. See the following table
for safety alerts found on the instrument.


English Français


CAUTION! Hazardous chemicals.
Read the Safety Data Sheets (SDSs)
before handling.


MISE EN GARDE ! Produits
chimiques dangereux. Lire les
fiches signalétiques (FS) avant de
manipuler les produits.


CAUTION! Hazardous waste. Refer
to SDS(s) and local regulations for
handling and disposal.


MISE EN GARDE ! Déchets
dangereux. Lire les fiches
signalétiques (FS) et la
réglementation locale associées à la
manipulation et à l’élimination des
déchets.


DANGER! Class 3B (III) visible
and/or invisible laser radiation
present when open and interlocks
defeated. Avoid exposure to beam.


DANGER ! Rayonnement laser
visible ou invisible de classe 3B (III)
présent en position ouverte et avec
les dispositifs de sécurité non
enclenchés. Éviter toute exposition
au faisceau.


Location of safety labels on this instrument


English French translation Location on Instrument


DANGER! Class 3B
(III) visible and/or
invisible laser radiation
present when open and
interlocks defeated.
Avoid exposure to
beam.


ATTENTION! Rayonnement
laser visible ou invisible de
classe 3B (III) présent en
position ouverte et avec les
dispositifs de sécurité non
enclenchés. Éviter toute
exposition au faisceau.


Detection cell cover


Appendix H Safety
Safety alerts on this instrument H


3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1 303







English French translation Location on Instrument


Figure 38   Front view


Figure 39   Rear panel (left) oven door (right)


Instrument safety


CAUTION! Do not remove instrument protective covers. If you remove the
protective instrument panels or disable interlock devices, you may be exposed
to serious hazards including, but not limited to, severe electrical shock, laser
exposure, crushing, or chemical exposure.


CAUTION! Moving Parts. Moving parts can crush, pinch and cut. Keep hands
clear of moving parts while operating the instrument. Disconnect power before
servicing.


General


Physical injury


Appendix H Safety
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WARNING! Ensure appropriate electrical supply. For safe operation of the
instrument:


· Plug the system into a properly grounded receptacle with adequate current
capacity.


· Ensure the electrical supply is of suitable voltage.
· Never operate the instrument with the ground disconnected. Grounding


continuity is required for safe operation of the instrument.


WARNING! Power Supply Line Cords. Use properly configured and approved
line cords for the power supply in your facility.


WARNING! Disconnecting Power. To fully disconnect power either detach or
unplug the power cord, positioning the instrument such that the power cord is
accessible.


CAUTION! Cleaning and Decontamination. Use only the cleaning and
decontamination methods specified in the manufacturer's user documentation.
It is the responsibility of the operator (or other responsible person) to ensure
the following requirements are met:


· No decontamination or cleaning agents are used that could cause a
HAZARD as a result of a reaction with parts of the equipment or with
material contained in the equipment.


· The instrument is properly decontaminated a) if hazardous material is
spilled onto or into the equipment, and/or b) prior to having the instrument
serviced at your facility or sending the instrument for repair, maintenance,
trade-in, disposal, or termination of a loan (decontamination forms may be
requested from customer service).


· Before using any cleaning or decontamination methods (except those
recommended by the manufacturer), users should confirm with the
manufacturer that the proposed method will not damage the equipment.


Electrical safety


Cleaning and
decontamination


Appendix H Safety
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WARNING! LASER HAZARD. Under normal operating conditions, the
Applied Biosystems™ 3500/3500xL Genetic Analyzer is categorized as a Class 1
laser product. However, removing the protective covers and (when applicable)
defeating the interlock(s) may result in exposure to the internal Class 3 B laser.
Lasers can burn the retina, causing permanent blind spots. To ensure safe laser
operation:


· Never look directly into the laser beam.
· Do not remove safety labels, instrument protective panels, or defeat safety


interlocks.
· The system must be installed and maintained by a Life Technologies


Technical Representative.


· Remove jewelry and other items that can reflect a laser beam into your eyes
or those of others


· Wear proper eye protection and post a laser warning sign at the entrance to
the laboratory if the laser protection is defeated for servicing


Thermo Fisher Scientific Technical Representatives are instructed to:
DO NOT operate the laser when it cannot be cooled by its cooling fan; an
overheated laser can cause severe burns on contact.


Safety and electromagnetic compatibility (EMC) standards


The instrument design and manufacture complies with the standards and
requirements for safety and electromagnetic compatibility as noted in the following
table:


Reference Description


EU Directive
2006/95/EC


European Union “Low Voltage Directive”


IEC 61010-1


EN 61010-1


UL 61010-1


CSA C22.2 No.
61010-1


Safety requirements for electrical equipment for measurement,
control, and laboratory use – Part 1: General requirements


IEC 61010-2-010


EN 61010-2-010


Safety requirements for electrical equipment for measurement,
control and laboratory use – Part 2-010: Particular requirements
for laboratory equipment for the heating of materials


IEC 61010-2-081


EN 61010-2-081


Safety requirements for electrical equipment for measurement,
control and laboratory use – Part 2-081: Particular requirements
for automatic and semi-automatic laboratory equipment for
analysis and other purposes


Laser


Safety
(compliance)
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Reference Description


IEC 60825-1:2007


EN 60825-1:2007


Safety of laser products – Part 1: Equipment classification and
requirements


21 CFR 1040.10 and
1040.11 as
applicable


U.S. FDA Health and Human Services (HHS) “Radiological health
performance standards for laser products” and “Radiological
health performance standards for specific purpose laser
products”


Reference Description


Directive
2004/108/EC


European Union “EMC Directive”


EN 61326-1 Electrical Equipment for Measurement, Control and Laboratory
Use – EMC Requirements – Part 1: General Requirements


EN 61326-2-6-20061 Electrical Equipment for Measurement, Control and Laboratory
Use – EMC Requirements – Part 2-6: Particular requirements — In
vitro diagnostic (IVD) medical equipment


FCC Part 15 (47 CFR) U.S. Standard “Industrial, Scientific, and Medical Equipment”


AS/NZS 2064 Limits and Methods of Measurement of Electromagnetic
Disturbance Characteristics of Industrial, Scientific, and Medical
(ISM) Radiofrequency Equipment


ICES-001, Issue 3 Industrial, Scientific and Medical (ISM) Radio Frequency
Generators


Reference Description


Directive 2012/19/EU European Union “WEEE Directive” – Waste electrical and
electronic equipment


Directive 2011/65/EU European Union “RoHS Directive” – Restriction of hazardous
substances in electrical and electronic equipment


Reference Description


Directive 2014/53/EU
(as of June 12, 2017)


European Union "RE Directive" - Radio equipment


EMC


Environmental
design


Radio compliance
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Chemical safety


WARNING! GENERAL CHEMICAL HANDLING. To minimize hazards,
ensure laboratory personnel read and practice the general safety guidelines for
chemical usage, storage, and waste provided below. Consult the relevant SDS
for specific precautions and instructions:


· Read and understand the Safety Data Sheets (SDSs) provided by the
chemical manufacturer before you store, handle, or work with any chemicals
or hazardous materials. To obtain SDSs, see the “Documentation and
Support” section in this document.


· Minimize contact with chemicals. Wear appropriate personal protective
equipment when handling chemicals (for example, safety glasses, gloves, or
protective clothing).


· Minimize the inhalation of chemicals. Do not leave chemical containers open.
Use only with adequate ventilation (for example, fume hood).


· Check regularly for chemical leaks or spills. If a leak or spill occurs, follow
the manufacturer's cleanup procedures as recommended in the SDS.


· Handle chemical wastes in a fume hood.
· Ensure use of primary and secondary waste containers. (A primary waste


container holds the immediate waste. A secondary container contains spills
or leaks from the primary container. Both containers must be compatible
with the waste material and meet federal, state, and local requirements for
container storage.)


· After emptying a waste container, seal it with the cap provided.
· Characterize (by analysis if necessary) the waste generated by the particular


applications, reagents, and substrates used in your laboratory.
· Ensure that the waste is stored, transferred, transported, and disposed of


according to all local, state/provincial, and/or national regulations.
· IMPORTANT! Radioactive or biohazardous materials may require special


handling, and disposal limitations may apply.
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Biological hazard safety


WARNING! BIOHAZARD. Biological samples such as tissues, body fluids,
infectious agents, and blood of humans and other animals have the potential to
transmit infectious diseases. Conduct all work in properly equipped facilities
with the appropriate safety equipment (for example, physical containment
devices). Safety equipment can also include items for personal protection, such
as gloves, coats, gowns, shoe covers, boots, respirators, face shields, safety
glasses, or goggles. Individuals should be trained according to applicable
regulatory and company/ institution requirements before working with
potentially biohazardous materials. Follow all applicable local, state/provincial,
and/or national regulations. The following references provide general
guidelines when handling biological samples in laboratory environment.


· U.S. Department of Health and Human Services, Biosafety in Microbiological
and Biomedical Laboratories (BMBL), 5th Edition, HHS Publication No. (CDC)
21-1112, Revised December 2009; found at:
www.cdc.gov/biosafety/publications/bmbl5/BMBL.pdf


· World Health Organization, Laboratory Biosafety Manual, 3rd Edition,
WHO/CDS/CSR/LYO/2004.11; found at:
www.who.int/csr/resources/publications/biosafety/Biosafety7.pdf


Appendix H Safety
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Documentation and support


Related Documentation


Document Publication number


3500 Dx/3500xL Dx Genetic Analyzer with
3500 Dx Series Data Collection Software 3
CE-IVD Quick Reference


100027309


3500/3500xL Genetic Analyzer Site
Preparation Guide


4401689


Polymer Delivery Pump Cleaning Kit
Instructions


4414004


Note: For additional documentation, see “Obtaining support“ on page 310.


Customer and technical support


Visit thermofisher.com/support for the latest in services and support, including:
• Worldwide contact telephone numbers
• Product support
• Order and web support
• Safety Data Sheets (SDSs; also known as MSDSs)


Additional product documentation, including user guides and Certificates of
Analysis, are available by contacting Customer Support.


Obtaining support


For service and technical support:
• Call Toll-Free in US: 1 800 955 6288
• Email instrumentservices@lifetech.com


For the latest services and support information for all locations, go to:


thermofisher.com/support
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At the website, you can:
• Access worldwide telephone and fax numbers to contact Technical Support and


Sales facilities
• Search through frequently asked questions (FAQs)
• Search for user documents, SDSs, vector maps and sequences, application notes,


formulations, handbooks, certificates of analysis, citations, and other product
support documents


• Obtain information about customer training
• Download software updates and patches


Limited product warranty


Life Technologies Corporation and/or its affiliate(s) warrant this product as set forth
in the Applied Biosystems™ 3500/3500xL Genetic Analyzer – Instrument Limited Warranty.
If you have any questions, please contact Life Technologies at thermofisher.com/
support.


Documentation and support
Limited product warranty
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Additional instrument symbols


The following table describes symbols that may be displayed on instruments,
consumables, or reagents.


Symbol Description Symbol Description


MANUFACTURER CONTAINS SUFFICIENT FOR
<n> TESTS


DATE OF MANUFACTURE USE BY


BATCH CODE CATALOG NUMBER


SERIAL NUMBER FRAGILE, HANDLE WITH
CARE


LOWER LIMIT OF
TEMPERATURE


PROTECT FROM LIGHT


UPPER AND LOWER LIMITS
OF TEMPERATURE


UPPER LIMIT OF
TEMPERATURE


DO NOT REUSE BIOLOGICAL RISKS


CAUTION, CONSULT
ACCOMPANYING
DOCUMENTS


CONSULT INSTRUCTIONS
FOR USE


UPPER AND LOWER LIMITS
OF HUMIDITY


OBSERVE PRECAUTIONS FOR
HANDLING ELECTROSTATIC
SENSITIVE DEVICES
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.annotation.txt 37, 90
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.fsta 37, 90


.html 90


.pdf
audit reports 208
e-sig report 216
install check report 130, 137
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sample quality reports 101
spatial calibration report 107, 119
spectral calibration 107, 120, 130, 137
trace quality reports 89
user report 200


.phd.1 37, 90


.qual 37, 90


.scf 37, 90


.seq 37, 90


.txt 79, 90


.xls 79, 90


.xml 79


384-well, plate assembly 56
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plate assembly 54
plate base 54


96-well
capillary map 51
plate assembly 53
plate base 53


A
ABC. See anode buffer
abort run 72
account


setup 193
suspended, activate 197
suspension 193, 220
user 195


action log, contents 207
Administrator user role 197
Advanced setup


preference 37


using 40
allelic ladder


internal validation 51
re-injection 71
requirements for accurate genotyping 51, 71
results group for one allelic ladder per run folder


52
run requirements 152


amber indicator light 17
amplicon, specifying 47
Analysis Range


fragment analysis 181
HID analysis 187


anode buffer
install 229
location 15
on-instrument limits 19, 20


antivirus software 17
AnyDye, create dye set 168
archive


audit records 210
data files 244
library items 243


array. See capillary array
array selection, assign plate contents 75
array view 81
as-needed instrument maintenance 226
assays


assign to plate 77
create 144, 145
defined 44, 144
instrument protocol 146


assign plate contents
amplicon and specimen 47
array selection (capillary-to-plate map) 75
assay 77
file name convention 77
name samples 47, 73
overview 44
parts of screen 45
plate view 47, 73
results group 77
sample type 47
table view 75
template for 79
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Assume Linearity 184
audit


export settings 217
import settings 218
troubleshooting 277


audit records
archive or purge 210
export 210
factory-provided items, creation date 141
restore 210
view in library 141


audit, administrators
action log 207
archive records 210
audit actions 205, 207
audit history 204
audit mode 202
audit reason settings 203
audit records, object 205
audited objects and actions 202
export records 210
export settings 217
import settings 218
object audit history 205
overview 191
purge records 210
reports, print or view 208
restore records 210
settings, access 201
system configuration history 206


audit, users
enter reason for change 221
overview 218
view audit records 141


autoanalysis 144
average quality value (QV), monitor run 67


B
barcode 144
basecall probability of error 88
Basecaller 176
basecaller version in basecalling protocol and View


Sequence results 83
basecalling protocol


create 173
defined 173
settings 178


basecalling protocols, in assay 146
Basepair Accuracy 127
Basic setup, preference 37
BigDye Terminator kits and standards 290
biohazard safety 309
borrowing


defined 116
disabled 116
enabled 116
preference 37


Broad Peak (BD)
and SQ 190
flag in view fragment/HID results 94
threshold 190


buffer. See anode buffer, cathode buffer
Buffer-Pin Valve 32
buffers, part numbers and limits 19


C
calendar


create entries 227
maintenance 226
review reminders 223


calendar reminders
complete a task 223
Dashboard 32, 223
dismiss a task 223
log 228
trigger time, setting 37


capillary array
change 235
check stored 236
fill with polymer 234
install 235
maintenance 235
on-instrument limits 20
part numbers and limits 21
storage conditions 236
store 236


capillary-to-plate map
diagram 51
display in software 75


catalog numbers. See part numbers
cathode buffer


install 230
location 15
on-instrument limits 19, 20


CBC. See cathode buffer
check valve 32
Clear range 176
computer


archive, purge, and restore data 243
check hard drive space 245
disk space, check 245
do not rename 17
maintain 242
name requirement 17, 27, 29
restart 251
start up 29
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condition number 113
conditioning reagent


described 20
part number 20


connections
communication 288
power 288


consumables
anode buffer 229
capillary array 235, 236
cathode buffer 230
conditioning reagent 20
fragment analysis and HID 291
on-instrument limits 20
polymer 232, 234
sequencing analysis 290
status in Dashboard 33
suppress pre-expiration warning messages 37


contiguous read length. See CRL
CRL


defined 84
distribution report 89
install check 127
QV settings 178
report 89
result 84
threshold 178


CRL Basepair Accuracy 127
CRL Median and SD 127
custom dye set. See dye sets, custom
customize sample info 47


D
daily instrument maintenance 224
Dashboard


consumables status 32
parts of 23
troubleshoot 261, 270


Data Collection Software
Daemon 30
default settings 37
log in 31
Main workflow 24
overview 23
required procedure to start 30
Server Monitor 30
start 31
use without an instrument 27


data files. See sample data files
data troubleshooting 264
datastore, backup during install or uninstall 242
date format, setting 37
default settings, specifying 37


define plate properties 42
detection cell location 252
disk space, computer 245
documentation, related 310
duplicate injection


See also re-injection
defined 62
preview run 62


See also re-injection
duplicate library item 140
dye sets


create 166
custom, create 168
fragment analysis 284
HID analysis 285
overview 165
sequencing 284
settings 167


E
e-sig


See also electronic signature
access 211
configure 212
export 216
export settings 217
import settings 218
print report 216
records, display 215
settings 213
troubleshoot 277


See also electronic signature
electronic signature records


actions 215
view in library 141


electronic signature, administrators
actions that allow e-sig 212
enable or disable 211
export 216
export settings 217
functions that require e-sig 212
import settings 218
is signed field 221
overview 191
report 216
troubleshoot 277
when security is disabled 211


electronic signature, users
is signed field 221
overview 218
signing 221


electropherogram troubleshooting 264
environmental requirements 287
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EPT view 81
error messages


display detail 280
instrument 259
RFID 258, 298
spatial calibration 271
spectral calibration 272


export
audit records 210
audit settings 217
e-sig records 216
e-sig settings 217
library items 141
plate 79, 141
security settings 217
sequencing results, reports, traces 90
spatial calibration 106
spectral calibration 119
user account settings 217


F
factory-provided library items 139
Failure to Read from RFID tag 258
file location


default 37
in file name convention 150
with file name convention 50, 147
with results group 50, 152
without file name convention 50, 147
without results group 50, 152


file name conventions
assign to plate 77
create 147
defined 147
file location 150
in plate 147
settings 150


file name format
default format 50
with file name convention 147
without file name convention 50, 147


file name maximum length 150
fill and fill series, sample name 75
Fill Array with Polymer maintenance wizard 234
firmware 18
flags


display flag table in monitor run 67
re-injecting samples with 69


Flat Profile 176
fragment analysis


dye sets 284
reagents, part numbers, storage conditions 291
results, review 91


run modules 281
sizecalling protocol 178


fragment install check
during a run 134
evaluate data 135
plate, prepare 109, 122, 131
recommended monthly schedule 226
results, example 136
results, example HID 136
run 130, 133
signing 221
troubleshoot 275
when to perform 130


front panel indicators 17


G
green indicator light 17
GS600 LIZ v2.0 size standard, part numbers 291
GS600 LIZ® v2.0 size standard 171
GS600(60-600)LIZ+Normalization 171
GS600(80-400)LIZ+Normalization 171
GS600LIZ+Normalization 171


H
hard drive


check space 245, 246
defragment 246


Hi-Di formamide, part number and storage 22
HID, results group example 160
HID analysis


allelic ladder re-injection 71
allelic ladder requirements 71, 152
allelic ladder validation 51
dye sets 285
QC protocol 185
reagents, part numbers, storage conditions 291
results group for one allelic ladder per run folder


52
results groups 152
run modules 281


HID install check. See fragment install check


I
import


audit settings 218
e-sig settings 218
library items 141
plate 44, 79
sample files, fragment 84, 94
security settings 218
user account settings 218
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injection
defined 59
duplicate 62
folder 155
pause after last 37
re-injection 69
replicate 62
specify new instrument protocol 69


injection list
blank 62
columns in table 67
completed injections 67
duplicate injection 62
modify 62
monitor run 65
preview run 62
re-injection 69
replicate injection 62


Install Capillary Array maintenance wizard 235
install check, report 130, 137


See also fragment install check
instrument


clean 229
components 15
description 14
during a run 18
interior components 252
load plate 56, 110, 123, 133
maintenance, weekly 225
move and level 241
name, specifying 37
prepare 41, 108, 121, 131
reactivate 242
reset 280
restart 251
routine cleaning 229
shutdown 240
start up 29
startup after storage 242
theory of operation 18
troubleshoot 254, 259, 262


instrument maintenance. See maintenance
instrument protocol


create 162
defined 161
settings 163


instrument protocols in assay 146
instrument run


defined 59
monitor 65
pause after last injection 37
preview 64
start 64
start with existing plate 58


suppress consumables 37
suppress delete injection warning message 37


instrument run name
See also run name
default 59
folder name 155


See also run name
instrument run views 80
instrument sensor details 279
Instrument Shutdown maintenance wizard 240
is signed field 221


L
label peaks 98, 100
laser specifications 286
leaks and spills 34
library


AB 139
access 139
archive 243
assay 144
basecalling protocol 173
create new item 140
delete entry 140
delete entry, auditing 140
dye sets 167
edit entry 140
factory-provided 139
factory-provided items 139
factory-provided, create new item from 140
file name conventions 147, 148
filter 141
filtering 37
instrument protocol 161
locked 139
locked, create new item from 140
maintenance 243
overview 138, 143
plates 142
purge 243
purge entries 245
QC protocol 185
restore entries 244
results group 152
search 141
size standard 170
sizecalling protocols 178
sort 141
template 139
template, create new item from 140
view audit records 141
view e-sig records 141


license


Index


3500/3500xL Genetic Analyzer User Guide—Data Collection Software v3.1 317







See also software license
expired 248
renew 248


See also software license
license, software


activate 246
email for activation 246
obtain 246
requirements 246


linearity in large-fragment size standards 184
link plate 57, 59, 61
link plate troubleshooting 269
load plate 56, 110, 123, 133
load plate for run 59
locked library item 139
log files


search and use 278
view 278


logged-in user name
determining 197, 219
display 197, 219
in user account 195


login
reactivate suspended account 220
software 31, 219


M
maintenance


capillary array 235
computer 242
computer archive, purge, and restore data 243
library 243
pump 236
pump, wash 237
view planned tasks 227
weekly 225


maintenance calendar
create entries 227
recommended entries 226
view 226


maintenance wizards
fill array with polymer 234
install capillary array 235
instrument reactivate 242
instrument shutdown 240
remove bubbles 237
replenish polymer 232
wash pump and channels 237


maintenance, computer
data files, archive 244
defragment 246
disk space, monitor 245
library items, archive, purge, and restore 243


uninstall software 242
maintenance, consumables


anode buffer, change 229
capillary array, change 235
capillary array, check stored 236
cathode buffer, change 230
polymer, fill array 234
polymer, replenish 232
polymer, store partially used pouch 234


maintenance, instrument
annual planned 226
as-needed 226
daily 224
monthly 225
move and level the instrument 241
pump, flush water trap 238
pump, remove bubbles 237
pump, wash chamber and channels 237
quarterly 226
reactivate 242
routine cleaning 229
schedule 223
shutdown 240


manual commands, troubleshoot 278
matrix standard, part numbers 291
medical device symbols, described 312
metric analysis


display results 84
flag settings 173
warnings 84


Min. Peak Half Width 181, 187
mixed base


color 37
QV range 37
settings 88
threshold 176


Mobility file 176
monitor run


current run 65
flag settings 173
injection list 65
injection list, modify 65
re-injections 69
start, stop, resume run 72
troubleshoot 276


monthly instrument maintenance 225
move the instrument 241


N
non-linearity in large fragment size standards 184
normalization


and SQ (sizing quality) 184, 190
factor 96
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factor and thresholds 163
factor in secondary analysis software 96
factor thresholds 96
flag in view fragment/HID results 94
GS600 LIZ® v2.0 size standard 171
how the software normalizes 96
review data 96
size standards 170
target 96, 163


notification log, review 228
notifications


calendar reminders in Dashboard 32, 223
log for calendar reminders 228
SAE module 194


O
object audit history, contents 205
offscale flag


monitor run 67
view fragment results 94


on-instrument limits 20
oven temperature


in instrument protocol 163
pre-heat 41, 108, 121, 131


overlay report 101
owner, plate 144


P
part numbers


buffer 290
capillary array 290
conditioning reagent 20, 290
fragment/HID analysis standards 291
Hi-Di formamide 290
plates 289
polymer 290
sequencing analysis reagents 290


password
change your own 219
expiration 193
restrictions 193


pause after last injection 37
pause run 72
Peak Amplitude Thresholds 181, 187
Peak Window Size 181
peaks, label 98
pending plates 62
permissions, user account 197, 219
planned maintenance schedule 226
planned maintenance tasks 227
plate


384-well assembly 56


8-tube strip assembly 54
96-well assembly 53
assay 77
assembly 53
base, standard 53
create from template 42
defined 142
edit 79
export 79
file name convention 77
import 44, 79
link 57, 59, 61
load in instrument 56, 110, 123, 133
load in software 59
owner 144
pending 62
print 50
processed 62
properties 42, 144
results group 77
sample plate, prepare 50
select for run 57
setup error 269
signing 221
type 144
unlink 59


plate grid report 50
plate layout


.pdf 50
print 50
saving for future use 79


plate library 142
plate loading 56, 110, 123, 133
plate map, print 50
plate properties 143
plate record. See plate
plate report


fragment 101
sequencing, generate 89


plate template
about 42
create 79
create plate from 42
edit 140
overview 142
save well attributes 79


plate type
default 37
set default 80
specify 42, 144


plate view
assign plate contents 47
customize 74


plate-to-capillary map
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diagram 51
display in software 75


plot settings, change 97
plots, fragment


display plots 97
label peaks 98
overlay 98
scale 97
settings 97
zoom 97, 115


polymer
fill capillary array 234
handling 232
location 15
on-instrument limits 20
part numbers and handling 20
precautions for use 232
replenish 232
store 234
storing partially used pouch 234


Polynomial Degree 181
power requirements 286
pre-expiration warning messages 37
pre-heat oven 41, 108, 121, 131
preferences


advanced or basic setup 37
calendar reminder time 37
date format 37
file location 37
instrument name 37
library filtering 37
pause after last injection 37
plate type 37
reports 37
run logs 37
sequencing export 37
sequencing trace 37
sequencing trace print 37
suppress pre-expiration warning messages 37
system 37
table settings 36
warning dialogs 37


preview run
duplicate injection 62
injection list 62
start instrument run 64


primer peak, eliminating 181
print


audit reports 208
install check eport 130, 137
plate layout 50
sample quality reports 101
spatial calibration report 107, 119
spectral calibration 107, 120, 130, 137


trace quality reports 89
user report 200


probablility of error 88
processed plates 62
Pull-Up peak


flag 94
settings 184


pump
avoid damage 236
bubbles, remove 237
flush water trap 238
maintenance 236
parts of 252
remove bubbles 237
trap, flush 238
troubleshoot 254
wash chamber and channels 237
water trap, flush 238


PUP Score 84
pure base


color 37
QV range 37


pure base settings 88
purge


audit records 210
library 243
library entries 245
library items 243


Q
Q and Condition 113
QC protocol


create 185
defined 185
settings 187, 190


QC report, sequencing, generate 89
quality flags


fragment 67, 94
sequencing 67, 84


quality settings
fragment analysis 179
sequencing analysis 173


quality value
See also QV
probability of error 88
spectral calibration 113


See also QV
quarterly instrument maintenance 226
Quick Start 58
QV, probability of error 88
QV (average quality value), monitor run 67


See also average quality value [QV (average qual-
ity value)
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QV settings, sequence
basecalling protocol 173
color and ranges 37
monitor run screen 173
recommended ranges 88


QV20+
report 89
result 84
setting 178


R
re-inject samples


from Monitor Run screen 69
from Results screen 89, 101


re-injection
See also duplicate injection
allelic ladder 71
collect data for specific wells 69
defined 69
displayed in plate view 70
file location 155
samples, all in injection 69
samples, individual 69
troubleshooting 264


See also duplicate injection
re-injection button dimmed 69
reactivate suspended account 220
Reactivate the Instrument maintenance wizard 242
Read Length 127
recent


plates 62
runs 62


red indicator light 17
related documentation 310
Remove Bubbles maintenance wizard 237
rename samples in review results 99
Replace with index term 103, 130
Replenish Polymer maintenance wizard 232
replicate injection. See injection list
report


e-sig 216
planned maintenance 227


report settings, sequence 89
reports


action log 207
audit 208
CRL and CRL distribution 89
default settings 37
e-sig 216
export sequencing 90
fragment results 101
install check 130, 137
plate grid 50


sample quality 101
sequencing results 89
spatial calibration 107, 119
spectral calibration 107, 119
system configuration history 206
trace score 89
user 200


requirements, environmental 287
reset button on front panel 280
restore


audit records 210
library entries 244
library items 243


results, review for previously run samples 84, 94
See also review results, sequencing


results group
create new 153
defined 152
example 157, 158, 160
for HID applications 160
settings 155


results groups
assign to plate 77
create 153
folder 155
for HID applications 52, 152
store samples by plate name 157


results.. See review results
resume run 72
review results


currently running plate, fragment analysis 93
currently running plate, sequencing 83
import sample files 84, 94
previously run plate 84, 94
rename 99
show/hide columns 84
sort 84


review results, fragment
access 92
currently running plate, fragment 83, 93
label peaks 98
overlay plots 98
plots 97
quality flags 94
sample quality 94
scale 97
sizing curve, overlay 101
thumbnails 99
troubleshoot 267
zoom 97, 115


review results, fragment/HID
modify data in secondary analysis software 90,


102
normalized data 96
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sizing 100
review results, sequencing


access 82
base colors 37
export defaults 37
metric analysis 84
modify data in secondary analysis software 90,


102
QV colors and ranges 37
thumbnails 87
trace defaults 37
trace quality reports 89


RFID
defined 16
error message 258, 298
overview 295
required position for label 232
troubleshoot 258, 298


run
See also instrument run
abort 72
pause and resume 72
terminate 72
troubleshooting 264


See also instrument run
run log, number of runs to preserve 37
run module 163
run modules


fragment/HID analysis 281
sequencing analysis 281


run name
default 59
enter 59


run voltage 163


S
SAE module, security 191


See also audit
safety, biohazard 309
safety labels 303
sample data file storage


file name convention location 50
injection folder 155
instrument run name folder 155
results group location 50
results group name folder 155


sample data file storage location 27
sample data files, archive 244
sample info, enter 47
sample name


assign 75
fill and fill series 75


sample plate. See plate


sample quality
See also review results, fragment
in monitor run 67
in review results 94


See also review results, fragment
sample type


plate view 47
table view 75


sample view 81
samples, review previously run 84, 94
scale plots 97
scheduled maintenance


notifications 223
tasks 223


scientist user role 197
security


export settings 217
import settings 218


security policies 193
security, administrators


account setup 193
enable or disable 192
export settings 217
export user account settings 217
import settings 218
import user account settings 218
notification 193, 194
overview 191
security policies 193
spaces in user names 194
user accounts 195
user report 200
user role 197
username restrictions 193


security, users
account suspension 220
log in 219
overview 218
password change 219
permissions 219
session timeout 220


sequence quality
See also review results, sequencing
in monitor run 67
in review results 84
mixed base settings 88
pure base settings 88
recommended ranges 88
trace quality reports 89


See also review results, sequencing
sequencing analysis


reagents, part numbers and storage conditions
290


dye sets 284
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run modules 281
sequencing install check


evaluate data 128
examples 129
plate, prepare 109, 122, 131
recommended monthly schedule 226
run 123
run time 121
signing 221
thresholds 127
troubleshoot 274
what occurs 125
when to perform 121


sequencing install check standard 122
sequencing report, default settings 37
Server Monitor 30
service log 249
session timeout 193, 220
shutdown instrument 240
signal strength report, sequencing 89
signing, electronic signature 221
size standard, defined 170
size standard plot 100
size standards


in QC protocol 187
in sizecalling protocol 181
large fragment, non-linearity 184
normalization 171
part numbers 291


sizecalling protocol
create new 179
fragment analysis 181
HID analysis 187
settings 181, 184


sizecalling protocols
defined 178
in assay 146


sizing curve, overlay 101
sizing quality. See SQ (sizing quality)
Sizing Range


fragment analysis 181
HID analysis 187


sizing report 101
sizing results fragment/HID, label peaks 100
Slope Thresholds Peak Start and End 181, 187
smoothing 181, 187
software. See Data Collection Software 3
software license


See also license, software
activate 246, 248
obtain 246, 248


See also license, software
sort tables, multi-column 76, 100, 141
spatial calibration


export 106
historical reports 107, 120, 130, 137
perform 104
purpose 104
signing 221
troubleshoot 271
when to perform 104


specifications 286
specimen, specifying 47
spectral calibration


borrowing disabled 116
borrowing enabled 116
capillary sharing 115
condition number 113
estimated run time 108
evaluate data 114
examples 118
export 119
historical reports 107, 120, 130, 137
history 120
instrument, prepare 108
perform 111
pull-down peaks 115
quality value 113
report 107, 119
signing 221
troubleshoot 272
what occurs 115
when to perform 107, 108
zoom 114


spectral calibration standard 108
spectral pull-up flag 94
SQ (sizing quality)


and broad peaks 190
and normalization 184, 190
flag in monitor run 67
flag in view fragment results 94
fragment analysis 184
fragment analysis, difference from GeneMapper


ID-X 184
HID analysis 190
monitor run 67
weighting 190


stand-alone installation of software 27
start the system 28
status, consumables in Dashboard 32
support, obtaining 310
symbols, safety 301
system configuration history, contents 206
system defaults, date format 27
system specifications 286
system start up 28
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T
table view, assign plate contents


use 75
user-defined fields 47


tables
customize 76, 142
results, show/hide columns 84
settings, default 36
sort 76, 100, 141


technician user role 197
template


create plate from 42
library 139
plate 79
plate, edit 140


terminate run 72
theory of operation 18
thumbnails


fragment 99
sequencing 87


thumbnails, view 99
timeout, session 193, 220
trace quality reports 89
trace report (sequencing), view 89
Trace Score 84, 178
Trace Score report 89
training, information on 310
troubleshoot


Dashboard 261, 270
data 264
e-sig 277
electronic signature 277
electropherogram 264
error messages 280
fragment install check 275
instrument 254, 259, 262
link plate 269
log files, search and use 278
manual commands 278
monitor run 276
pump 254
review results, fragment 267
RFID 258, 298
sequencing install check 274
spatial calibration 271
spectral calibration 272
view instrument sensor details 279


troubleshooting, audit 277
TroubleshootingUtility.bat 278
True Profile 176


U
uninstall the software 242
unlink plate 59
usage statistics 249
user account


activate suspended 197
create or edit 195
delete 197
export 217
import 218
inactivate 197
permissions 197


user role, permissions 198
user role, create 197
user-defined fields


displayed in table view only 47
including in file name 150
specifying for samples 47


V
validation, allelic ladder 51
view fragment results.. See review results, fragment


analysis results
view run results.. See review results
view sequencing results. See review results, sequenc-


ing results


W
warning messages, suppressing


consumable pre-expiration warning 37
delete injection 37
export library item 37


warnings, metric analysis 84
Wash Pump and Channels maintenance wizard 237
weekly instrument maintenance 225
weighting, SQ 190
well attributes


assign plate contents 44, 45
save in template 79


workflow
Advanced or Basic preference 37
set up and run 41


workflow diagram 28
workflow, basic setup, preference 37


Z
zoom


fragment plots 97
plate view 74
spectral calibration 114
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Preface


Safety information


Note: For general safety information, see this Preface and Appendix F, “Safety” on 
page 315. When a hazard symbol and hazard type appear by a chemical name or 
instrument hazard, see Appendix F, “Safety” on page 315 for the complete alert on 
the chemical or instrument.


Safety alert
words


Four safety alert words appear in Applied Biosystems user documentation at points 
in the document where you need to be aware of relevant hazards. Each alert 
word—IMPORTANT, CAUTION, WARNING, DANGER—implies a particular 
level of observation or action, as defined below:


IMPORTANT! – Indicates information that is necessary for proper instrument 
operation, accurate chemistry kit use, or safe use of a chemical.


CAUTION! – Indicates a potentially hazardous situation that, if not avoided, 
may result in minor or moderate injury. It may also be used to alert against 
unsafe practices.


WARNING! – Indicates a potentially hazardous situation that, if not avoided, 
could result in death or serious injury.


DANGER! – Indicates an imminently hazardous situation that, if not avoided, 
will result in death or serious injury. This signal word is to be limited to the 
most extreme situations.


Except for IMPORTANTs, each safety alert word in an Applied Biosystems 
document appears with an open triangle figure that contains a hazard symbol. These 
hazard symbols are identical to the hazard symbols that are affixed to Applied 
Biosystems instruments (see “Safety symbols” on page 315).


 MSDSs The MSDSs (Material Safety Data Sheets) for any chemicals supplied by 
Applied Biosystems or Ambion are available to you free 24 hours a day. For 
instructions on obtaining MSDSs, see “MSDSs” on page 329.


IMPORTANT! For the MSDSs of chemicals not distributed by Applied Biosystems 
or Ambion contact the chemical manufacturer.
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Preface


Safety labels on
instruments


The following CAUTION, WARNING, and DANGER statements may be displayed 
on Applied Biosystems instruments in combination with the safety symbols 
described in the preceding section.


Hazard 
symbol English Français


CAUTION! Hazardous chemicals. Read the 
Material Safety Data Sheets (MSDSs) before 
handling.


ATTENTION! Produits chimiques dangereux. Lire 
les fiches techniques de sûreté de matériels avant 
toute manipulation de produits.


CAUTION! Hazardous waste. Refer to MSDS(s) 
and local regulations for handling and disposal.


ATTENTION! Déchets dangereux. Lire les fiches 
techniques de sûreté de matériels et la régulation 
locale associées à la manipulation et l’élimination 
des déchets.


CAUTION! Potential slipping hazard. ATTENTION! Risque potentiel d'avoir un sol 
glissant.


CAUTION! Hot surface. ATTENTION! Surface brûlante.


DANGER! High voltage. DANGER! Haute tension.


WARNING! To reduce the chance of electrical 
shock, do not remove covers that require tool 
access. No user-serviceable parts are inside. Refer 
servicing to Applied Biosystems qualified service 
personnel.


AVERTISSEMENT! Pour éviter les risques 
d’électrocution, ne pas retirer les capots dont 
l’ouverture nécessite l’utilisation d’outils. 
L’instrument ne contient aucune pièce réparable 
par l’utilisateur. Toute intervention doit être 
effectuée par le personnel de service qualifié 
venant de chez Applied Biosystems.


CAUTION! Class 2(II) visible and/or invisible 
radiation present. Do not stare directly into the 
beam or view directly with optical instruments.


ATTENTION!  Rayonnement visible ou invisible 
d’un faisceau. Ne pas regarder le faisceau 
directement ou au travers d’un instrument optique.


DANGER! Class 3B (III) visible and/or invisible 
radiation present. Avoid exposure to beam.


DANGER! Rayonnement visible ou invisible d’un 
faisceau de Classe 3B (III) en cas d’ouverture. 
Evitez toute exposition au faisceau.


CAUTION! Sharp object. AVERTISSEMENT! Objet Sharp.
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About the product
The Applied Biosystems 3500/3500xL Genetic Analyzers is an automated 8 and/or 
24 capillary instrument designed for a wide range of sequencing and fragment 
analysis applications.


IMPORTANT! For Research Use Only. Not for use in diagnostic procedures.


Purpose of this guide
The Applied Biosystems 3500/3500xL Genetic Analyzer User Guide provides step-
by-step instructions for preparing and analyzing a sample. It is designed to help you 
learn how to use the instrument.


CAUTION! The protection provided by the equipment may be impaired if the 
instrument is operated outside the environment and use specifications, the user 
provides inadequate maintenance, or the equipment is used in a manner not 
specified by the manufacturer (Applied Biosystems).


Audience
This user guide is written for principle investigators and laboratory staff who are 
planning to operate and maintain the Applied Biosystems 3500/3500xL Genetic 
Analyzers.


Assumptions
The Applied Biosystems 3500/3500xL Genetic Analyzer User Guide assumes that 
your 3500 or 3500xL analyzer has been installed by an Applied Biosystems service 
representative.


This guide also assumes you have the following background:


• Familiarity with Microsoft® Windows Vista® operating system. 


• Knowledge of general techniques for handling DNA samples and preparing 
them for electrophoresis. 


• A general understanding of hard drives, data storage, file transfers, and copying 
and pasting.
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Preface


How to use this guide


Text conventions This guide uses the following conventions: 


• Bold text indicates user action. For example:


Type 0, then press Enter for each of the remaining fields.


• Italic text indicates new or important words and is also used for emphasis. 
For example:


Before changing reagents, always determine what chemicals have been used in 
the instrument.


• A right arrow symbol ( ) separates successive commands you select from a 
drop-down or shortcut menu. For example:


Select File Open Spot Set.


Right-click the sample row, then select View Filter  View All Runs.


User attention
words


Two user attention words appear in Applied Biosystems user documentation. Each 
word implies a particular level of observation or action as described below:


Note: Provides information that may be of interest or help but is not critical to the 
use of the product.


IMPORTANT! Provides information that is necessary for proper instrument 
operation, accurate chemistry kit use, or safe use of a chemical.


Table of
Acronyms


The following table explains the acronyms used in the Applied Biosystems 
3500/3500xL Genetic Analyzer User Guide.


Acronym Definition


ABC Anode Buffer Container


BDT BigDye® Terminator Kit


BDX BigDye® Xterminator™


Cap Capillaries


CBC Cathode Buffer Container


CV/Fitting Check Valve pouch attachment fitting


EPT ElectroPhoresis Telemetry


FR Factory Repeating


MicroSeq® kit 
(or other product name)


Microbial Sequencing


NIC Network Interface Card


NT Nucleoid Type


Nucleotide Base Color (A, G, C, T)


Pe Probability of error


QV Quality Value
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How to obtain support
For the latest services and support information for all locations, go to:


 www.appliedbiosystems.com


At the Applied Biosystems web site, you can:


• Access worldwide telephone and fax numbers to contact Applied Biosystems 
Technical Support and Sales facilities.


• Search through frequently asked questions (FAQs).


• Submit a question directly to Technical Support.


• Order Applied Biosystems user documents, MSDSs, certificates of analysis, 
and other related documents.


• Download PDF documents.


• Obtain information about customer training.


• Download software updates and patches.


How to obtain
more information


For detailed information on preparing for installation, refer to the Applied Biosystems 
3500 Series Genetic Analyzer Site Preparation Guide (4401689).


Note: The purpose of the Site Prep Guide is to help you prepare your site for 
installation of the 3500 or 3500xL analyzer. For specific details about your system, 
please refer to this user guide.


GM GeneMapper® Software


GMIDx GeneMapper® IDx


POP™ Polymer (Brand name of the polymer)


PPS Power Protection System


SAE Security, Administration, Electronic signature


Acronym Definition



http://www.appliedbiosystems.com

http://www.appliedbiosystems.com
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System description
The 3500 or 3500xL analyzer is shipped with the following system components:


• Capillary Electrophoresis instrument.


• 3500 (8-capillary) or 3500xL (24-capillary) array and POP™ polymer


• DNA sequencing, or fragment analysis, reagents, and other consumables for 
system qualification.


• Dell® computer workstation with flat-screen monitor.


• Integrated software for instrument control, data collection, quality control, and 
basecalling or sizing of samples.
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Instrument description


The Applied Biosystems 3500/3500xL Genetic Analyzers are fluorescence based 
DNA analysis instrument using capillary electrophoresis technology with 8- or 24-
capillaries.


For detailed dimensions of the instrument, refer to the Applied Biosystems 3500 
Series Genetic Analyzer Site Preparation Guide (4401689).


Note: The purpose of the Site Prep Guide is to help you prepare your site for 
installation of the 3500 or 3500xL analyzer. For specific details about your system, 
please refer to this user guide.
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Instrument interior components


Figure 1 Instrument interior components
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Instrument parts and functions 


Table 1 Instrument parts and functions


Part Function


Autosampler Holds the sample plates and Cathode Buffer Container (CBC) and moves to align 
the plates and CBC with the capillaries.


Oven Maintains uniform capillary array temperature.


Oven condensation reservoir Collects condensation from the oven.


Pump block Includes the displacement pump chamber, polymer chambers, piston water seal, 
syringe fitting array attachment point (array port), the lower polymer block, and the 
CV/Fitting (Check Valve pouch attachment fitting).


Detection cell heater block Holds the detection cell in place for laser detection and maintains the detection cell 
temperature of 50 °C.


Polymer Delivery Pump (PDP) Pumps polymer into the array and allows for automated maintenance procedures.


Lower polymer block Contains the buffer valve, anode electrode, buffer gasket, and holds the anode 
buffer container.


Radio Frequency Identification 
(RFID)


RFID tags to read the following information for primary instrument consumables:


• Lot numbers
• Serial numbers
• Dates (expiration)
• Capacity (usage)


The primary consumables are: 


• Capillary Array
• Cathode Buffer Container (CBC)
• POP™ Polymer
• Anode Buffer Container (ABC)


Capillary Array Enables the separation of the fluorescent-labeled DNA fragments by 
electrophoresis. It is a replaceable unit composed of 8 or 24 capillaries (50 cm and 
36 cm length).


Note: The 36 cm capillary is for HID applications, only.


Anode Buffer Container (ABC) The Anode Buffer Container (ABC) contains 1✕ running buffer to support all 
electrophoresis applications on the instrument. It has a built-in overflow chamber 
to maintain constant fluid height.


Cathode Buffer Container (CBC) The Cathode Buffer Container (CBC) contains 1✕ running buffer to support all 
electrophoresis applications on the instrument. 


Polymer pouch Supplies polymer to the Polymer Delivery Pump.


Conditioning reagent The pouch is used for priming the polymer pump, washing the polymer pump 
between polymer type changes, and during instrument shut down. It has adequate 
volume for a one-time use.
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Theory of operation
The 3500 or 3500xL analyzer is a fluorescence-based DNA analysis system that uses 
proven capillary electrophoresis technology with 8- or 24-capillaries.


The 3500 or 3500xL analyzer is fully automated, from sample loading to primary 
data analysis, for sequencing, fragment analysis, and HID (human identification) 
analysis. 


Note: In this document, primary analysis for sequencing is referred to as 
basecalling. Primary analysis for fragment or HID procedures is referred to as sizing.


Preparing samples


When DNA samples are prepared for sequencing, fragment analysis, or HID analysis 
on the 3500 or 3500xL analyzer, fluorescent dyes are attached to the DNA. For most 
applications, the sample is denatured so that only single-strand DNA is present. 


Preparing the instrument


Two calibrations are required to prepare the instrument for sample runs:


• Spatial calibration – Determines the position of the image from each capillary 
on the CCD array. For more information, refer to “Spatial calibration” on 
page 99.


• Spectral calibration – Generates a matrix for each capillary that compensates 
for dye overlap and is used to convert the 20-color data into 4-, 5-, or 6-dye data. 
For more information, refer to “Spectral calibration” on page 103.


During a run


During a run, the system:


• Prepares the capillary by pumping fresh polymer solution under high pressure 
from the polymer delivery pump to the waste position in the Cathode Buffer 
Container (CBC).


• Electrokinetically injects the sample into the capillary using a low-voltage for a 
few seconds. 


• Washes the capillary tips in the rinse position of the CBC, then returns the 
capillary to the buffer position of the CBC.







6 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 1 Instrument and Software Description


• Ramps the voltage up to a constant voltage. 


A high electric field is created between the ground end of the Anode Buffer 
Container (ABC) and the negative voltage applied to the load header of the 
capillary array. This field pulls the negatively charged DNA through the 
separation polymer. The smaller fragments migrate faster than the larger 
fragments and reach the detector first. 


To insure optimal separation and maintain denaturation of the DNA, the 
capillaries are thermally controlled in the oven and in the detection cell. The 
oven has a Peltier heat unit and fan-circulated air. The Peltier can heat and cool 
the oven to maintain sub-ambient temperatures, which are useful for non-
denaturing applications such as SSCP (Single-strand conformation 
polymorphism). 


• In the detection cell, the dyes attached to DNA are excited by a narrow beam of 
laser light. The laser light is directed into the plane of the capillaries from both 
the bottom and top. A small amount of laser light is absorbed by the dyes and 
emitted as longer wavelength light in all directions.


• Captures the fluorescent light on the instrument optics while blocking the laser 
light. The light passes through a transmission grating, which spreads the light 
out. The light is imaged onto a cooled, scientific-grade CCD array. For each 
capillary, 20 zones on the CCD are collected to provide20-color data for each 
capillary. 


• Converts the 20-color data into multi-dye data for the entire run. For sequencing 
applications, 4 different dyes are used to determine the 4 bases A, G, C and T. 
For fragment and HID analysis applications, up to 6 dyes can be used in a single 
run for higher throughput.


Results


The software generates an electropherogram (intensity plot) for each dye based on 
the migration of DNA fragments over the run and generates primary analysis results:


• For sequencing applications, the electropherogram is adjusted to compensate for 
slight mobility differences due to the dyes, then basecalling is performed and 
quality values are assigned.


• For fragment and HID analysis, the software uses the internal size standard to 
assign a fragment size and a sizing quality value to each peak.


If the autoanalysis functionality has been set up, the system transfers the sample data 
to a secondary analysis software application for further processing. Alternatively, 
you can manually transfer the sample data to a secondary analysis software 
application for further processing.
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Normalization


Overview of the normalization feature


For fragment analysis and HID applications, the 3500 Series Data Collection 
Software includes a normalization feature for use with the GeneScan™ 600 LIZ® 
Size Standard v2.0 (GS600 LIZ v2). This feature attenuates signal variations 
associated with instrument, capillary array, sample salt load, and injection variability 
between capillaries and instruments. Normalization can be applied during primary 
analysis of the data.


Figure 2 Comparison of fragment analysis results with and without the 
normalization feature


To use the normalization feature, prepare each sample with the GS600 LIZ v2 size 
standard, then specify the appropriate normalization size standard for file primary 
analysis. The GS600 LIZ v2 reagent can function as an internal standard for signal-
height normalization as well as a size standard for peak sizing.


When to use the normalization feature


The 3500 Series Data Collection Software provides three normalization size-standard 
definition files that you can specify for primary analysis of samples prepared with 
the GS600 LIZ v2 size standard:


• Fragment:


– GS600LIZ+Normalization 


– GS600(60-600)LIZ+Normalization – For applications that have primer 
peaks that obscure the 20 and 40-mer peaks of the GS600 LIZ v2 size 
standard.


• HID: 


– GS600(80-400)LIZ+Normalization
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Materials for routine operation
Contact your local Applied Biosystems service representative (or go to 
www.appliedbiosystems.com, then click Products) to order the materials for 3500 
or 3500xL analyzer.


External barcode scanner
An external barcode scanner can be used with the 3500 or 3500xL analyzer to scan 
the plate template.


Applied Biosystems recommends the Symbol LS 1203 
handheld barcode scanner (shown), which connects to 
the instrument computer. 


The scanner allows you to scan barcodes into any text 
box in the 3500 Series Data Collection Software.


For details on installation, use, decoding capabilities, 
and product specifications see the product 
documentation. 


Uninterruptible Power Supply (UPS)
Loss of power during a run can result in lost data. To address concerns with loss of 
power in the laboratories, Applied Biosystems recommends the use of an 
Instrumentation Power Protection System (IPPS) with the 3500 or 3500xL analyzer.


If your laboratory has a backup-power generator, a battery-powered backup Power 
Protection System (PPS) is required to provide power for the amount of time that it 
takes for your laboratory's backup power to begin generating power and stabilize.


Note: The instrument, computer, and monitor must all be connected to the PPS.   


If your laboratory does not have a backup-power generator, a PPS can provide 
protection from power disruptions of a limited duration.  For longer durations, 
optional battery cabinets can be added to the base PPS unit. A base unit PPS rated for 
800W can provide over 20 minutes of backup protection, and over 2 hours when a 
single battery cabinet was added.


Note: Battery output can be affected by temperature and the age of battery so these 
backup times are not guaranteed.



http://www.appliedbiosystems.com

http://www.appliedbiosystems.com
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Instrument reagents and consumables
For application-specific reagents, consumables, and run modules, see Appendix A, 
Application Reagents and Run Modules.


Anode buffer container (ABC)


The ABC (PN 4393927) contains 1✕ running buffer to support all electrophoresis 
applications on the 3500 or 3500xL analyzer. 


The ABC is made in a ready to use, disposable, container with a radio frequency 
identification (RFID) tag incorporated into the label. It has a built-in overflow 
chamber to maintain constant fluid height.


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. Anode Buffer Container (ABC).


Store the ABC at 2 °C to 8 °C until ready to use. The sealed ABC is stable at this 
temperature until the expiration date shown on the label. Once the seal is peeled, the 
running buffer is stable at ambient temperature for up to 7 days. Ensure that the seal 
remains in place until just prior to use on the instrument. 


To ensure optimal performance, the use of the ABC is limited to either 7 days after 
the first installation or 120 injections on a 3500 (8-capillary)/50 injections on a 
3500xL (24-capillary), whichever comes first. When notified of the limit by the 
instrument software, you have to replace the ABC with a new one before you can 
proceed further.


For more details see the product insert included in the product package.


See “Change the anode buffer container (ABC)” on page 237 for instructions on how 
to change the ABC.


Cathode buffer container (CBC)


The CBC (PN 4408256) contains 1✕ running buffer to support all electrophoresis 
applications on the 3500 or 3500xL analyzer.


The CBC is made in a ready to use, disposable, container with a radio frequency 
identification (RFID) tag incorporated into the label. It has two separate sides:


• The side containing 24 holes provides the cathode buffer for electrophoresis.


• The side that contains 48 smaller holes provides the liquid for wash and waste 
functionality for rinsing the capillary tips and collecting wash waste between 
injections. 
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For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. Cathode Buffer Container (CBC).


Store the CBC at 2 °C to 8 °C until ready to use. The sealed CBC is stable at this 
temperature until the expiration date shown on the label. Once the seal is peeled, the 
running buffer is stable at ambient temperature for up to 7 days. Ensure that the seal 
remains in place until just prior to use on the instrument. 


To ensure optimal performance, the use of the CBC is limited to either 7 days after 
the first installation or 120 injections on a 3500 (8-capillary)/50 injections on a 
3500xL (24-capillary), whichever comes first. When notified of the limit by the 
instrument software, you have to replace the ABC with a new one before you can 
proceed further.


For more details see the product insert included in the product package.


See “Change the cathode buffer container (CBC)” on page 238 for instructions on 
how to change the CBC.


Polymers


The polymer for 3500 or 3500xL analyzer is available as a ready to use pouch with 
either POP-4™, POP-6™ or POP-7™ polymer as the separation matrix. 


IMPORTANT! Do not use a polymer pouch that has been installed on one type of 
instrument on another type of instrument. For example, if you install a new polymer 
pouch on a 3500 (8-capillary) instrument, do not use that polymer on a 3500xL (24-
capillary) instrument.


The pouch has adequate polymer to support the stated number of samples (384 or 
960) or injections and additional volume to handle a limited number of installations 
and setup related wizard operations. Incorporated into the label is a radio frequency 
identification (RFID) tag. 


Note: The top part of the pouch fitment is sealed with a plastic film, which should 
be removed prior to direct installation on to the instrument. 


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. POP-4™, POP-6™, and POP-7™ 
polymers.


Store the polymer at 2 °C to 8 °C until ready to use. The sealed polymer is stable at 
this temperature until the expiration date shown on the label. 


For more details see the product insert included in the product package.
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See “Change polymer type” on page 247 for instructions on how to change polymers.


IMPORTANT! If you remove a polymer pouch for storage, place a Pouch Cap (PN 
4412619) onto the pouch, then place an empty pouch (or conditioning reagent) on the 
connector to prevent desiccation of any residual polymer on the connector. Follow 
the instructions in the wizard to ensure the proper operation of the pouch and the 
instrument.


Applications


• POP-6™ and POP-7™ polymers are recommended for sequencing and fragment 
analysis applications.


• POP-4™ polymer is recommended for HID/Forensic applications.


Conditioning reagent


The conditioning reagent (PN 4393718) for 3500 or 3500xL analyzer is available as a 
ready to use pouch. It is used for priming the polymer pump, washing the polymer 
pump between polymer type changes, and during instrument shut down. It has 
adequate volume for a one-time use.


Note: Use of the conditioning reagent is dictated by the instrument wizards. Install 
the pouch when requested to do so by the wizard.


CAUTION! Expired pouches cannot be used on the instrument. Once 
installed on the instrument, the pouch is good for a one-time use, only.


Table 2 Polymers used for all applications 


Polymer type Part 
number Instrument used On-instrument life or 


whichever comes first‡


Pouch limits


Cannot
exceed§


User 
option to 
continue#


POP-4™ (960)


POP-6™‡‡ (960)


POP-7™ (960)


4393710


4393712


4393714


3500 (8-capillary) Lower of 7 days or 960 
samples or 120 Injections


Expiry date, 
Sample limit 
and/or Injections 
limit


7-day limit


3500xL (24-capillary) Lower of 7 days or 960 
samples or 50 Injections


POP-4™ (384)


POP-6™ ‡‡ (384)


POP-7™ (384)


4393715


4393717


4393708


3500 (8-capillary) Lower of 7 days or 384 
samples or 60 Injections


Expiry date, 
Sample limit 
and/or Injections 
limit


7-day limit


3500xL (24-capillary) Lower of 7 days or 384 
samples or 20 Injections


‡ The polymer pouch includes additional volume to accommodate a limited number of installation and wizard operations. However, if the 
number of wizard operations exceeds a certain limit, the number of remaining samples or injections will be reduced. For example, if you 
run the total bubble remove option in the bubble remove wizard more than four times, or run other wizards operations excessively, the 
number of remaining samples or injections will be reduced. Refer to the polymer gage on the dashboard for the up-to-date number of 
remaining samples or injections at any given point.


§ Replace the pouch before proceeding further. 
# Applied Biosystems has verified the polymer for a maximum of 7 days on the instrument. 
‡‡ Ambient temperature must be in the range of 15 °C to 25 °C. Sustained use at higher temperatures may result in shorter read lengths 


than specified.
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For more details see the product insert included in the product package.


See “Use the conditioning reagent” on page 250 for instructions on how to use the 
conditioning reagent.


Hi-Di™ Formamide


Hi-Di™ Formamide (pack of four) 5-ml tube (PN 4440753) is a highly deionized 
formamide, formulated with a stabilizer, ready for use as an injection solvent for all 
applications on the 3500 or 3500xL analyzer.


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. Hi-Di™ Formamide.


For more details see the product insert included in the product package.


CAUTION! Expired Hi-Di™ Formamide cannot be used on the instrument. 


Applications


The Hi-Di™ Formamide is used for sequencing analysis, fragment analysis, and 
HID/Forensic applications. To determine the exact, and necessary, volume of 
formamide for each specific application, follow the provided protocols and product 
inserts.


Capillary arrays


The capillary array for 3500 or 3500xL analyzer is installed on the instrument and 
ready to use.


CAUTION! SHARP The load-end of the capillary array has small but blunt 
ends and it could lead to piercing injury.


See “To change the capillary array” on page 252 for instructions on how to change 
the capillary array.


Applications


• The 36 cm capillary array is used for HID/Forensic applications.


• The 50 cm capillary array is used for sequencing and fragment analysis 
applications.


Table 3 Hi-Di™ Formamide used for all applications


Hi-Di™ Formamide name Instrument Part number On-instrument life and usage


Hi-Di™ Formamide - 5-ml bottle 
(pack of four)


3500 (8-capillary)


3500xL (24-capillary)


4440753 24 hours
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Table 4 Capillary arrays used for all applications


Capillary array name Part 
number


Instrument 
used


On-
instrument 


life


RFID-controlled limits


User option to continue‡


8-Capillary, 36 cm 4404683 3500 160 
injections


Under user option to continue (160 injections 
and expiry date)


8-Capillary, 50 cm 4404685


24-Capillary, 36 cm 4404687 3500xL Under user option to continue (160 injections 
and expiry date)


24-Capillary, 50 cm 4404689


‡ Applied Biosystems has verified the array for 160 injections. 
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Overview of the 3500 Series Data Collection Software


About the software


During a run, the software:


• Controls the instrument and generates sample data files:


– Sequencing (.ab1)


– Fragment analysis (.fsa)


– HID (.hid)


• Performs primary analysis and reporting that evaluate the quality of the data:


– Sequencing – Basecalling and trimming


– Fragment analysis and HID – Peak detection and sizing


• (Optional) Performs secondary analysis (auto-analysis) with the following 
Applied Biosystems software applications: 


– Sequencing – SeqScape® Software v2.7 (or later) or MicroSeq® ID 
Analysis Software v2.2 (or later)


– Fragment analysis – GeneMapper® Software v4.1 (or later)


– HID – GeneMapper® ID-X Software v1.2 (or later)


Note: You can also manually import sample data files in to the secondary 
analysis software applications above. Sample data files generated by the 3500 
Series Data Collection Software are also compatible with Applied Biosystems 
Variant Reporter™ Software (v1.1 or later) and Sequence Analysis (SeqA) 
Software (v5.4 or later).


Table 5 3500 Series Data Collection Software applications supported


Application Supports


Sequencing • Direct sequencing for mutation detection
• Comparative sequencing with and without references
• Microbial sequence identification


Fragment analysis • Microsatellite
• AFLP® (amplified fragment length polymorphism)
• SNaPshot® kit
• LOH (loss of heterozygosity)
• MLPA® (Multiplex ligation-dependent probe amplification)


HID • Forensic DNA casework
• Databasing
• Paternity testing 
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Parts of the software


Dashboard The first screen that is displayed when you start the 3500 Series Data Collection 
Software is the Dashboard (Figure 3). 


Figure 3 3500 Series Data Collection Software Dashboard


The Dashboard gives you quick access to the information and tasks you need to set 
up and run: 


• Main workflow arrow  – Advances to the screens where you set up, load, 
and run plates, and view results.


• Menu bar – Accesses all other parts of the software. The menu bar is displayed 
on all screens.


• Common operations – Allows you to quick-start (load a plate that is set up), 
create or edit plates, view results, and access the Maintenance workflow.
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• Quick view – Displays gauges that show the remaining usage of consumables 
and gives the status of instrument conditions. Consumable usage is 
automatically tracked by the instrument by radio-frequencing identification 
(RFID) tags.


• Consumables information – Gives details for the installed consumables and 
indicates in red if any consumable is about to expire based on RFID tags.


• Maintenance notifications – Lists the scheduled maintenance tasks.


• Help icon  – Displays a help topic specific to a screen or an area of the 
screen. 


For more information, see “Check system status in the Dashboard” on page 26.


Main workflow Click the main workflow arrow at the top left of the Dashboard to 
access the Main workflow.


The Main workflow contains the screens where you set 
up, load, and run plates, and view results. 


The Main workflow navigation pane is designed as a 
task workflow. Each screen contains a button that you 
can click to advance to the next screen in the workflow.


Select a task in the navigation pane to access each 
screen.


You can select Dashboard or any other menu item at 
any time to advance from the Main workflow.


The Main workflow is described in Chapter 3, “Set Up and Run” on page 41, and 
“Review Results” on page 79.
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Library workflow Select Library in the menu bar to access the Library 
workflow.


The Library workflow contains the screens where you 
manage assays, protocols, and other items that you use 
to acquire and process data.


The Library workflow contains:


• Items that you select when you set up for a run: 
plates, assays, filename conventions, and results 
groups


• Items that you select when you create an assay:


– Instrument protocols


– Primary analysis protocols – Basecalling 
(sequencing), sizecalling (fragment analysis), 
QC (HID analysis)


– Optional secondary analysis protocols – 
Sequencing analysis, fragment analysis, and HID analysis


• Items that you select when you create instrument, sizecalling, and QC protocols: 
Dye sets and size standards


You can click Main Workflow, or select Dashboard or any other menu item at any 
time to advance from the Library workflow.


The Library workflow is described in “Manage Library Resources” on page 139.


Maintenance
workflow


Select Maintenance in the menu bar to access the 
Maintenance workflow.


The Maintenance workflow contains the screens where 
you calibrate, check instrument performance, run 
maintenance procedures, and access records about 
instrument maintenance and service.


You can click Main Workflow or select Dashboard or 
any other menu item at any time to advance from the 
Maintenance workflow.


The Maintenance workflow is described in Chapter 8, 
“Maintain the Instrument” on page 229.
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Tools menu Select Tools in the menu bar to 
access 3500 Series Data Collection 
Software tools.


Tools provided are:


• Security, Audit, and 
E-signature (if your system 
includes the SAE module)


• Change Password that allows you to change passwords.


• View Logs that provides reports of instrument runs.


• Manual Commands that you can use to troubleshoot instrument performance.


The SAE module is described in Chapter 7, “Use Security, Audit, and E-Sig 
Functions (SAE Module)” on page 197.


Manage menu Select Manage in the menu bar to 
access archive, restore, and purge 
functions


Archive, restore, and purge are 
described in Chapter 8, Maintain 
the Instrument.


Preferences
menu


Select Preferences in the menu 
bar to access the parameters for 
which you can set defaults.


Preferences allow you to set 
system and user defaults for settings such 
as the date format, sample data file 
storage location, export file formats for 
sequencing data, and a variety of 
sequencing-specific settings.


System defaults apply to all users. 


User defaults apply to:


• All users – If your system does not 
include the SAE module. 


• Each logged-in user – If your 
system includes the SAE module. 


Preferences are described in Chapter 2, 
“Start the System” on page 21.


Help menu Select Help in the menu bar to 
access 3500 Series Data Collection 
Software Help.
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The Help provides quick access to brief information about how to perform tasks on a 
screen. For details about tasks and other information, refer to the chapters in this user 
guide.


Navigate the
Software


From the Dashboard


To advance from the Dashboard to:


• Main workflow – Click .


• Other screens in the software – Select items from 
the menu bar.


From the Main workflow


To advance from the Main workflow to:


• Dashboard – Click Dashboard.


• Other screens in the Main workflow – Select items in the 
navigation pane.


• Other screens in the software – Select items from the menu 
bar.


From the Library or Maintenance workflows


To advance from the Maintenance or Library 
workflow to:


• Dashboard – Click Dashboard.


• Other screens in the workflow – Select items in 
the navigation pane.


• Main workflow – Click Main Workflow in the 
navigation pane.


• Other screens in the software – Select items 
from the menu bar.


Use the software without an instrument


You can install the 3500 Series Data Collection Software on a computer that is not 
connected to an instrument. You can use this stand-alone version of the software to 
create plates, protocols, and other library items, and to review completed results.


IMPORTANT! Do not select instrument-related functions in the stand-alone version 
of the software. 







20 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 1 Instrument and Software Description
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2Start the System


Workflow 


Set up and run:


1. Prepare the instrument (page 42).


2. Preheat the oven (page 42).


3. Check instrument status (page 53).


1. Load plates for run and create the injection list (page 56).


2. Review and modify the injection list in Preview Run (page 59).


3. Start the run (page 61).


4. Monitor the run (page 61), check sequence or sample quality and specify 
re-injections (page 62).


1. Create or import a plate (page 43).


2. Assign plate contents (page 46).


3. Print the plate layout (page 50).


4. Prepare and load sample plates 
(page 51).


Quick Start a run (page 55).


Review sequencing results:


1. Review sequence quality (page 81).


2. Specify re-injections (page 95).


3. Review quality reports (page 85).


4. Export sequencing results (page 87).


Review fragment/HID results:


1. Review sample quality (page 89).


2. Specify re-injections (page 85).


3. Review quality reports (page 95).


4. Export sizing results (page 96).


(Optional) print or save (.pdf) calibration and performance check reports to save with 
results:
• Spatial calibration (page 99)
• Spectral calibration (page 103).
• Sequencing install standard performance check (page 122).
• Fragment or HID install standard performance check (page 132).


Start the system:


1. Start the instrument (page 22).


2. Start the computer (page 24).


3. Check maintenance notifications in the Dashboard (page 28).


4. Check consumable status in the Dashboard (page 29).


5. Replenish consumables (page 31).
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Start the instrument
1. Verify that the instrument is connected to the appropriate power supply. 


CAUTION! Do not unpack or plug in any components until the Applied 
Biosystems service representative has configured the system for the 
proper operating voltage.


See the Applied Biosystems 3500 Series Genetic Analyzer Site Preparation 
Guide (4401689) for details.


Note: The purpose of the Site Prep Guide is to help you prepare your site for 
installation of the 3500 or 3500xL analyzer. For specific details about your 
system, please refer to this user guide.


IMPORTANT! Do not rename the computer after the 3500 Series Data 
Collection Software has been installed. The instrument computer has been 
assigned a unique name. Changing the name may cause the 3500 Series Data 
Collection Software to malfunction. 


2. Inspect instrument interior. Ensure that:


a. The oven door is closed.


b. No objects are left inside the instrument.


IMPORTANT! Misplaced objects left inside the instrument can cause 
damage.


3. Close instrument door.


4. Turn on the instrument. Press the power on/off button on the front of the 
instrument and wait for the green status light to turn on.


a. Press the Tray button on the outside of the instrument to bring the 
autosampler to forward position. Wait until the autosampler stops at the 
forward position.


Note: When the door is open, the yellow status light blinks while the 
instrument performs self-check and the autosampler adjusts.
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b. Check the instrument status. Ensure the green status light is on and not 
flashing before proceeding. The table below explains the status indicator 
lights for the instrument. 


Indicator Status


All lights off Instrument off


Green light Operational (awaiting run)


Pause run, terminate run, stop injection button (in SW) 
pressed by user.


Note: You can only abort an injection when the green 
light is flashing, not when it is solid green.


Green light (blinking) Operational (Run in progress)


Amber light (blinking) Power-up self-test in progress


Run paused


Door open


Run failure that doesn't require restart of instrument


Amber light Standby


Red light Self-test failed


Instrument failure


Requires a restart of the instrument and computer
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Start the computer
1. Power on the computer.


2. Power on the monitor.


3. In the Log On to Windows dialog box:


a. Enter the user name.


b. If applicable, enter a password.


Note: If the computer is connected to a 
network, you do not need to log on to the network before starting the 
instrument.


c. Click OK. Wait until the computer finishes booting.


IMPORTANT! The status icon, on the right 
lower-corner of your screen, shows when 
the 3500 Server Monitor is active by 
displaying the icon shown here. 


IMPORTANT! Do not close this icon. Doing so will prevent proper 
functioning of the software.


Log on to Windows


Follow the prompts to log on to the Windows operating system.


Launch the application


Step one: Launch
the Daemon


If the Daemon does not start automatically, launch the Daemon: 
Start Programs Applied Biosystems 3500 Daemon


Note: It will take approximately 15 seconds for Daemon to populate.
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Step two: Launch
the Server


Monitor


If the Server Monitor does not start automatically, launch the Server Monitor: 
Start Programs Applied Biosystems 3500 Server Monitor 


Note: It will take approximately 2 minutes for the 
Server Monitor to set up. During this time, you will see 
the status icon transition from a red circle, with an ✕ in 
the middle (indicating that not all 3500 services are 
loaded) to the shape of an hour-glass on your desktop, 
next to the clock.


When Server Monitor set up is complete, the icon in 
the shape of an hour-glass will disappear and a 
checkmark icon appears indicating that the 3500 
Server Monitor has started and all 3500 services 
loaded.


Step three:
Launch the 3500


application


Launch the application:


Start Programs Applied Biosystems 3500 


Splash screen After you launched the 3500 application, the 3500 Series Data Collection Software 
splash screen appears. This screen will remain active for a few seconds until the 3500 
Log In dialog box opens.


After the 3500 Series Data Collection Software splash screen disappears, one of the 
following occurs:


• The Dashboard is displayed (go to “Check system status in the Dashboard” on 
page 26)


• The Login dialog box is displayed (go to “Log In” on page 26)
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Log In


Security, Audit,
and E-Signature


The Security, Audit, E-Signature (SAE) module is an optional component of the 
3500 Series Data Collection Software. Researchers have the option to purchase this 
feature and enable/disable the functionality for SAE. If the SAE feature is enabled, 
see Chapter 7, Use Security, Audit, and E-Sig Functions (SAE Module) for user 
configurations.


After the 3500 Series Data Collection Software splash screen disappears, log in from 
the Dashboard: 


1. Enter the User Name and Password in the 3500 Log In dialog box.


2. Click OK. 


The 3500 Series Data Collection Software splash screen re-appears. This screen will 
remain active for a few seconds and the 3500 Series Data Collection Software opens.


The 3500 Series Data Collection Software launches and the Dashboard appears.


IMPORTANT! If you accidentally close any of the services (via 3500 Server 
Monitor), the system will not work. To open a closed service, place the cursor on the 
status icon, click the right-mouse button, go to Services, and click the service that is 
closed.


Check system status in the Dashboard


Dashboard, a quick glance


The first screen that is displayed when you start the 3500 Series Data Collection 
Software is the Dashboard (Figure 4). 


The Dashboard displays gauges, instrument information, consumable information, 
and maintenance notifications that provide a quick overview of the usage of each 
consumable and the status of the instrument. 
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Consumable containers include radio frequency identification (RFID) tags that 
identify the consumable and allow the software to monitor the number of runs or 
days remaining, the number of days on the instrument, the expiration date, lot 
number and part numbers.


Figure 4 Dashboard 


Gauges


Instrument
information


Consumables


Maintenance
notifications
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Check maintenance notifications


The Maintenance Notification section displays reminders for the tasks scheduled in 
the maintenance calendar (see “Use the maintenance calendar” on page 232). You 
can set the time to trigger maintenance notifications in Preferences (see “Set general 
preferences” on page 33).


1. Review the Maintenance Notifications pane. 


2. Perform any scheduled maintenance tasks, then click  to mark it as complete, 
(or click  to mark it as dismissed if you do not perform the task). Actions are 
recorded in the Notifications log (for more information, see “Review the 
Maintenance Notifications Log” on page 257).


3. Perform any daily, monthly, or quarterly maintenance tasks that are not listed in 
the Maintenance Notifications pane (see Chapter 8, Maintain the Instrument).


4. Inspect the instrument interior. See “Start the instrument” on page 22.


a. If you see any spills, clean immediately.


b. If you see any leaks and dried residue around the Buffer-Pin Valve, check 
valve, and array locking lever. If leaks persist, contact Applied Biosystems.


CV (Check 
Valve) Fitting


Buffer-Pin Valve
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Check consumable status


IMPORTANT! The Days Remaining for buffers updates only when you click 
Refresh or start a run. As part of daily startup, click Refresh to update 
consumable status.


1. Click Refresh to update consumable status.


The Consumables pane displays expiration dates and lot numbers (read from the 
RFID tags on the consumable containers). 


2. Check the consumables gauges for the number of injections, samples, or days 
remaining for a consumable. Table below lists specifications for each 
consumable.


When <10% of the specified use of the consumable remains, the gauge moves 
into the red warning range. The consumable also displays in red in the 
Consumables pane. 


IMPORTANT! Applied Biosystems recommends that you add a maintenance 
notification to your calendar for polymer and buffer replacement. Set the 
notification to display two days before the polymer should be replaced.
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Consumable On-instrument limits 
(the first limit met applies) Notes


Polymer‡§ 8-cap 960 sample pouch 960 samples or 120 injections Use within 7 days of installation on 
instrument. 


The software allows you to continue 
running past 7 days. However, 
Applied Biosystems has verified the 
polymers for up to 7 days only on the 
instrument.


384 sample pouch 384 samples or 60 injections


24-cap 960 sample pouch 960 samples or 50 injections


384 sample pouch 384 samples or 20 injections


Buffers 8-cap 7 days or 120 injections To ensure optimal buffer 
performance, the software requires 
buffer replacement after 7 days.24-cap 7 days or 50 injections


Capillary Array 160 injections The software allows you to continue 
running after 160 injections. 
However, Applied Biosystems has 
verified the arrays for up to 
160 injections.


‡ The Polymer Sample Counter decrements only for wells that contain sample, but the Polymer Injection counter decrements for each 
injection, regardless of whether all wells contain sample. The sample limit and the corresponding injection limit may not coincide. Note 
that the initial injection limit is higher than the initial sample limit.


Example: 960 sample pouch on 24-cap: 
If all wells contain sample for all injections: 960/24 = 40 injections. 
If all wells do not contain sample for all injections: 960/<24 = 40+ injections, up to a maximum of 50 injections and a maximum of 
960 samples.


A polymer pouch includes additional volume to accommodate the volume used during installation and by wizards. However, excessive 
use of wizards reduces the number of remaining samples and injections, based on how many times specific wizards are run. For 
example, if you run the total bubble remove option in the Remove Bubbles wizard more than four times or run other wizards excessively, 
including multiple pouch installations, the number of remaining samples and injections is reduced.


§ Ambient temperature must be in the range of 15 °C to 25 °C POP-6™. Sustained use at higher temperatures may result in shorter read 
lengths than specified.
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Check buffer fill levels


Check the fill levels on buffers. 
Verify that buffer level is at the 
top of the fill line and check that 
seal is intact.


IMPORTANT! Do not use if the buffer level is too low or the seal has been 
compromised. Ensure that the buffer level is at or above the fill line and the seals is 
intact. 


Replenish consumables


As needed, see:


• “Replenish polymer” on page 245.


• “Change polymer type” on page 247.


IMPORTANT! Wear gloves while handling polymer, the capillary array, 
septa, or CBC.


• “Change the anode buffer container (ABC)” on page 237.


• “Change the cathode buffer container (CBC)” on page 238.


• “Fill capillary array with fresh polymer” on page 251


• “To change the capillary array” on page 252.


Go to Chapter 3, “Set Up and Run” on page 41.
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Set preferences


Overview


Preferences are user-definable default settings. To 
access the Preferences dialog box, select Preferences in 
the toolbar. You can optionally set any or all preferences.


Note: The “type filter text” field at the top of the dialog box is not used.


System preferences


These settings apply to all users:


• Date format


• Instrument settings (instrument name)


• Scheduler preference (trigger time for maintenance notifications)


• Sequencing export settings


• Spectral calibration (number of allowed borrowing events)
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User preferences


These settings apply to all users if your system does not include the SAE module, but 
are saved individually per user if your system includes the SAE module:


Note: For information on the SAE module, see Chapter 7, “Use Security, Audit, and 
E-Sig Functions (SAE Module)” on page 197.


• Plate setup


• Reports settings


• Run setup


• Sequencing (review and report settings)


Set general preferences


System
preferences


1. In the Preferences dialog box, click the following items:


• Date Format to set the date and time format for the software.


• Instrument Settings to set the instrument name (appears in the Dashboard, 
reports, file name conventions, instrument sensor details, view sequencing 
results).


• Scheduler Preference to set the time to trigger maintenance notifications 
displayed in the Dashboard (see “Check maintenance notifications” on 
page 28).
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• Spectral Calibration to decrease the number of allowed borrowing events 
for spectral calibration (see “What you see during a spectral calibration” on 
page 112).


2. Click Apply to save the system preferences (see “System preferences” on 
page 32).


User preferences 1. In the Preferences dialog box, click the following items as needed:


• Plate setup to set the default settings for:


– Plate type and attributes when you create a plate.


– Plate type in the Open Plate dialog box.


• Reports settings to set the default font and size reports.


Note: You can override this setting in each report view.
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• Run Setup to set the default storage location for data files in file name 
conventions and results groups.


Note: You can override this setting in file name conventions and results 
groups.


2. Click Apply to save the user preferences (see “User preferences” on page 33).


Table and plot
settings user
preferences


Users can also save user preferences while viewing tables and plots:


• Table settings dialog box – Determines the columns displayed in a table and the 
order of the columns.


• Plot settings dialog box – Determines the settings applied to plots.
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Set sequencing preferences


Export (system
preference)


Export preferences set the defaults for the file types to automatically export during a 
sequencing run. Exported files are stored in the same directory as the .ab1 files.


1. In the Preferences dialog box, click Export under System Sequencing settings 
to display the Export pane.


2. Select the file types to export. Exported files are stored in the same directory as 
the .ab1 files. 


3. Click Apply to save the system preferences (see “System preferences” on 
page 33).


Trace (user
preference)


The Trace preference settings determine the default settings for color representation 
of nucleotide and quality value bars in the Trace View in View Sequencing Results.


1. In the Preferences dialog box, click Trace under User Sequencing settings to 
display the Trace pane.


File type Description


*.annotation.txt Information from the Annotation tab in 
the sequencing trace view such as data 
collection time, run time start finish


*.phd.1, *.scf Sequencing files


*.fsta, *.qual, *.seq Reference files – specify Entire 
Sequence or Post-trim Sequence Only
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2. Specify the following settings.:


3. Click Apply to save the user preferences (see “User preferences” on page 34).


Setting Description


NT (nucleotide) 
Base Color


Click an NT or Mixed base Foreground or Background color 
block, then select a color for the letter annotation or the 
highlight color for the letter annotation.


Pure Base and 
Mixed Base QV 
Colors


Sets the colors and ranges for pure and mixed base quality value 
indicators (QVs) displayed in the Trace View (the default settings are 
recommended):


a. Click a pure base or mixed base color bar to select a new color.
b. Place the mouse pointer over a slider, then drag to set a new range.


Applied Biosystems recommends that you set the following ranges for QVs:


• Pure bases: Low QV ≤ 15, Medium QV = 15 to 19, High QV = 20+ (default)
• Mixed bases: Low QV ≤ 5, Medium QV = 5 to 10, High QV > 10 (investigate to determine 


the best range for your application)


Note: The predicted probability of error for a basecall is high QV >10.
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Trace Print (user
preference)


Trace Print preferences determine settings for sequencing trace reports.


1. In the Preferences dialog box, click Trace Print under User Sequencing settings 
to display the Trace Print pane.


2. Specify the type of trace data, specific print settings, and Y-Scale preference to 
display in the Trace Report.


3. Click Apply to save the user preferences (see “User preferences” on page 34).


Trace Quality
(user preference)


Trace Quality preferences control the quality ranges for:


• QC report – Trace Score and CRL


• Plate report – Trace Score


1. In the Preferences dialog box, click Trace Quality under User Sequencing 
settings to display the Trace Quality pane.
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2. Set colors and ranges:


a. Click a color bar to select a new color.


b. Place the mouse pointer over a slider, then 
drag to set a new range.


3. Click Apply to save the user preferences (see 
“User preferences” on page 34).


Trace Quality
Report (user
preference)


Trace quality Report preferences determine the content and formatting used in QC, 
Plate, Trace Score, CRL, QV20+, and Signal Strength reports.


1. In the Preferences dialog box, click Trace Quality Report under User 
Sequencing settings to display the Trace Quality Report pane.
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2. Specify the following settings.:


3. Click Apply to save the user preferences (see “User preferences” on page 34).


Setting Description


Sort data Sort data in Trace Score, CRL, QV20+, and Signal Strength 
reports based on:


• Run Name
• Capillary Number


Signal based on Base signal in QC and Signal Strength reports based on:


• Average Raw Signal Intensity
• Average Raw Signal to Noise Ratio


Display well 
image by


Specify the thumbnail option for Plate reports:


• Wider thumbnail without file name
• Smaller thumbnail without file name
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Workflow 


Set up and run:


1. Prepare the instrument (page 42).


2. Preheat the oven (page 42).


3. Check instrument status (page 53).


Review sequencing results:


1. Review sequence quality (page 81).


2. Specify re-injections (page 85).


3. Review quality reports (page 85).


4. Export sequencing results (page 87).


1. Load plates for run and create the injection list (page 56).


2. Review and modify the injection list in Preview Run (page 59).


3. Start the run (page 59).


4. Monitor the run (page 61), check sequence or sample quality and specify 
re-injections (page 62).


Review fragment/HID results:


1. Review sample quality (page 89).


2. Specify re-injections (page 95).


3. Review quality reports (page 95).


4. Export sizing results (page 96).


1. Create or import a plate (page 43).


2. Assign plate contents (page 46).


3. Print the plate layout (page 50).


4. Prepare and load sample plates 
(page 51).


Quick Start a run (page 56).


(Optional) print or save (.pdf) calibration and performance check reports:
• Spatial calibration (page 102)
• Spectral calibration (page 116).
• Sequencing install standard performance check (page 127).
• Fragment or HID install standard performance check (page 127).


Start the system:


1. Start the instrument (page 22).


2. Start the computer (page 24).


3. Check maintenance notifications in the Dashboard (page 28).


4. Check consumable status in the Dashboard (page 29).


5. Replenish consumables (page 31).
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Prepare the instrument
1. In the Dashboard, check consumable status (page 29). Ensure that:


• Consumables are not expired


• Adequate buffer levels are at the fill lines. 


2. Set the oven temperature, then click Start Pre-heat:


• 60 °C – POP-7™ and POP-4™ polymers 


• 50 °C – POP-6™ polymer


Pre-heat the oven and detection cell while you prepare for a run (detection cell 
temperature is set by the software). Preheating helps mitigate subtle first-run 
migration rate effects. The preheat function automatically turns off after 
2 hours of instrument inactivity.


Applied Biosystems recommends that you pre-heat the oven for at least 
30 minutes before you start a run if the instrument is cold.


3. Check the pump assembly for bubbles and run the Remove Bubble wizard if 
needed (see page 251).
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Create a plate


Note: If you are running a stand-alone version of the 3500 Series Data Collection 
Software (a version that is not installed on the instrument computer), you can create 
plates, then export them for use on the instrument computer.


Create a plate
from a template


The software includes factory-provided plate templates that you can use as a starting 
point to create a plate (you can also create your own plate templates). In addition to 
pre-defined plate parameters, a plate template can also contain a list of the 
appropriate assays, file name conventions, and results groups for an application. For 
more information, see “Create a plate template” on page 75.


1. In the Dashboard, click 
Create Plate From 
Template to display the 
Open Plate Template from 
Library dialog box.
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2. (Optional) Filter the templates listed:


a. Select a template type.


Note: You can set the default plate type for this filter in Preferences. See 
“Specify the default plate type for the Open Plate dialog box” on page 76.


b. Find templates by selecting an attribute, entering the text to search for, then 
clicking Go. (Click Clear to clear the field and enter different search 
criteria). 


3. Select the template, then click Open.


4. In the Define Plate Properties screen, select the plate type. 


• 96 – Supports 96-well standard reaction plate. 8-strip standard tubes are 
also supported with appropriate retainers. 


• 96-Fast Tube – Supports 96-well Fast reaction plate. 8-strip fast tubes are 
also supported with appropriate retainers.


5. Set remaining plate properties, then select Save.


6. Click Assign Plate Contents, then go to “Assign plate contents” on page 46.


Import a plate 1. Do either of the following:


• Create a plate on another 3500 Series Data Collection Software system, 
then export (see “Import and export a plate” on page 75).


• Create a plate import file (see “Create a plate import file” on page 74).
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2. Access the Assign Plate Contents screen: Click the 
Main workflow arrow , in the Dashboard, then 
select Assign Plate Contents in the navigation pane.


3. Click  Import, then select the plate import file.


4. Click Assign Plate Contents.
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Assign plate contents
You assign the following information to the wells in a plate before you can run the 
plate:


• Sample names and sample types (required) – Identifies the well positions of 
each sample for data collection and processing.


• Assay (required) – Specifies the parameters that control data collection and 
primary analysis (basecalling or sizing). All named wells on a plate must have 
an assigned assay. For more information on assays, see “Assays library” on 
page 147.


• Filename convention (optional) – Specifies file naming. For more information 
on assays, see “File name conventions library” on page 151.


• Results group (optional) – Specifies sample data file storage. For more 
information on assays, see “Result group library” on page 155.


Before you assign
plate contents


1. Access the Assign Plate Contents screen (Figure 5 
on page 47) from:


• The Define Plate Properties screen by clicking 
Assign Plate Contents (described above).


• The navigation pane by selecting Assign Plate 
Contents in the navigation pane.


• The Dashboard by clicking the Main workflow arrow , then selecting 
Assign Plate Contents in the navigation pane.


2. Create a plate. Select one of the following topics:


• “Create a new plate” on page 144


• “Create a plate from a template” on page 43


• “Import a plate” on page 44


• Or select Open Plate Edit Existing Plate


3. Click Show In Wells to specify the attributes to display 
in wells.


Figure 5 on page 47 shows the Plate View of the Assign Plate 
Contents screen.
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Figure 5 Assign Plate View of the Assign Plate Contents screen


Name samples


Assign sample 
types and 
user-defined fields


Assign assays, file 
name conventions, 
and results groups


Link the plate


Show well attributes







48 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 3 Set Up and Run


Name samples and assign sample types in the plate view


This section provides one way to name samples and assign sample types. For other 
ways to name samples, see “Use the Plate View” on page 70 and “Use the Table 
View” on page 71.


Procedure 1. Click a well, then type a sample name directly into 
the well, then press Enter.


2. Click-drag multiple wells.


3. Right-click and select Fill or Fill 
Series to populate the selected fields.


To use Fill Series, type a number as 
the last character of the named well).


You can copy and paste sample 
names instead of using fill 
commands.


4. At the bottom right of the 
Assign Plate Contents 
screen, expand the 
Customize Sample Info 
pane.


5. In the plate view, click-drag 
to select wells of interest.


6. Specify the Sample Type for 
the selected wells, then press Enter.


7. (Optional) Specify User Defined 
Fields and Comments. User Defined 
Fields contain additional attributes 
you can assign to a plate and are 
displayed only in Table View. 
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8. (Optional) For sequencing assays, 
specify amplicon and specimen. 


9. Repeat to assign the Sample Type for 
all named wells.


10. Go to “Assign assay, file name 
convention, and results group in the 
Plate View” on page 49.


Note: For HID applications, include the well position in the allelic ladder sample 
names. Well position is needed to identify the position of allelic ladder samples 
during re-injection.


Assign assay, file name convention, and results group in the Plate View


Note: If an assay, file name convention, or results group is not listed for the plate, go 
to “Add assays, file name conventions, and results groups to a plate” on page 73.


1. Select the wells for which to specify an assay.


2. Enable the checkbox next to the 
assay name to assign it to the 
selected wells.


Note: To normalize fragment 
analysis or HID data, select an 
assay that contains a sizecalling protocol or a QC protocol that specifies a 
normalization size standard.


3. (Optional) Repeat for file name conventions and results group. 


4. Select Save Plate.


5. Go to “Print the plate layout” on page 50.
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How file location
in file name


conventions and
results groups


work


If you do not specify a file name convention, data files are named in this format: 
<sample name>_<well>.


If you do not specify a results group, files are stored in the location specified in the 
file name convention or in Preferences User Run (see “User preferences” on 
page 34).


If you specify both a file name convention and a results group, files are stored in the 
location specified in the results group.


Print the plate layout


1. In the Assign Plates for Run screen, click View Plate Grid Report.


Note: A 384-well report displays the plate layout in four quadrants on four 
pages.


2. Select Print Preview or Print as needed. 


3. To save the report electronically (.pdf), print the report and select CutePDF 
Writer as the printer.


4. Close the report.


5. Go to “Prepare 
and load sample 
plates” on page 51.
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Prepare and load sample plates


IMPORTANT! Do not use warped or damaged plates.


Capillary-to-plate
mapping


The capillary-to-plate mapping for the default injection order is shown below. If you 
change the injection order in the injection list, mapping differs from the examples 
shown below. 


• 96 – Supports 96-well standard reaction plate. 8-strip standard tubes are also 
supported with appropriate retainers. 


• 96-Fast Tube – Supports 96-well Fast reaction plate. 8-strip fast tubes are also 
supported with appropriate retainers.
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Allelic ladder run requirements


Applied Biosystems recommends that you inject one allelic ladder for each set of 
24 samples:


• 8-capillary instruments – One allelic ladder per 3 injections


• 24-capillary instruments – One allelic ladder per 1 injections


Allelic ladders that are injected under the same conditions are recommended to 
accurately genotype samples in the secondary analysis software (GeneMapper® ID-X 
Software v1.2 or later). 


IMPORTANT! Variation in laboratory temperature can cause changes in fragment 
migration speed that can, in turn, cause sizing variation. Applied Biosystems 
recommends the frequency of allelic ladder injections described above to account for 
normal variation in fragment migration speed. However, during internal HID 
validation studies, verify the required allelic ladder injection frequency to ensure 
accurate genotyping of all samples in your laboratory environment.


Results group for one allelic ladder per run folder


For a 24-capillary instrument, create a results group that specifies an injection folder, 
then select this results group for all injections on the plate.


For an 8-capillary instrument, create one results group for each set of three injections 
on the plate (each results group specifies a results group name folder). For more 
information, see “Results group example 2: store one allelic ladder per run folder (8-
capillary instruments)” on page 161. 


Prepare sample plates


1. Pipette samples into the plate according to the plate layout (see “Print the plate 
layout” on page 50).


2. Briefly centrifuge the plate.


3. Verify that each sample 
is positioned correctly 
in the bottom of its 
well.


IMPORTANT! If the 
reagents of any well 
contain bubbles or are 
not located at the 
bottom of the well, briefly centrifuge the plate, remove the plate from the 
centrifuge, and verify that each sample is positioned correctly in the bottom of 
its well.


4. Store the plate on ice until you prepare the plate assembly and load the plate in 
the instrument.
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Prepare the plate assembly


IMPORTANT! Prepare the plate assembly on a clean, level surface. Do not heat plates 
that are sealed with septa.


1. Align the holes in the septa 
strip with the wells of the plate, 
then firmly press downward 
onto the plate.


2. Place the sample plate into the 
plate base.


IMPORTANT! Make sure to 
use the correct plate base for 
standard plates versus 8-tube 
strips and fast plates. Using the 
wrong plate base may affect 
performance.


3. Snap the plate retainer (cover) onto the plate, septa, and plate base.


4. Verify that the holes of the plate retainer and the septa strip are aligned. If holes 
are not aligned, re-assemble and then assemble the plate assembly.


IMPORTANT! The array tips will be damaged if the plate retainer and septa strip 
holes do not align correctly. 


Load the plate in the instrument


1. Place the plate in the autosampler with the labels 
facing you (or the instrument door) and the 
notched corner of the plate in the notched corner 
of the autosampler. 


2. Close the instrument door to re-initialize the 
instrument.


Check instrument status


Check instrument status in the Dashboard. Temperatures are displayed in red as they 
warm to the set-points. When temperatures are at the set point they are displayed in 
green. Temperatures may fluctuate slightly when they reach the set point as they 
stabilize. 


Applied Biosystems recommends that you pre-heat the oven for at least 30 minutes 
before you start a run if the instrument is cold. Pre-heating mitigates subtle first-run 
migration rate effects. (If you start the run when red indicators are shown, the run 
does not start until all indicators are green.)


Plate retainer


Plate with 
septa strip


Plate base
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Link the plate


1. In the Assign Plates for Run screen, click Link Plate for Run.


2. Go to “Load plates for run and create the injection list” on page 56.


Note: By default, the plate in position A is selected.
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Quick Start a run
You can start a run in the Dashboard by selecting a plate with plate contents already 
assigned.


Load the plate in the instrument before proceeding (see 
“Load the plate in the instrument” on page 53).


1. In the Dashboard, click Quick Start Run to display 
the Select Plate from Library dialog box.


2. (Optional) Filter the plates listed:


a. Select a plate type (you can set 
the default plate type in 
Preferences, see “Specify the 
default plate type for the Open 
Plate dialog box” on page 76).


b. Find a plate based on an 
attribute by selecting an 
attribute, entering the text to 
search for, then clicking Go. 
(Click Clear to clear the field 
and enter different search criteria).


3. Select a plate, then click Load Plate.


4. Click Start Run from the Load Plates on Run Screen.


IMPORTANT! It takes, approximately, 10 seconds for the instrument to initialize 
after the instrument door is closed. Do not start a run until the instrument status 
light is green.
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Load plates for run and create the injection list
Load the plate in the instrument (see “Load the plate in the instrument” on page 53) 
and link the plate (“Link the plate” on page 54) before proceeding.


1. Access the Load Plates for Run screen (Figure 6 on 
page 56) from:


• The Assign Plate Contents screen by clicking 
Link Plate for Run.


• The navigation pane by selecting Load Plates 
for Run in the navigation pane. 


• The Dashboard by clicking the Main workflow arrow , then selecting 
Load Plates for Run in the navigation pane.


Figure 6 Load Plates for Run


2. Review the consumables information and the calibration information and ensure 
the status is acceptable for a run.


2


3


4


5


6
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3. Enter a Run Name or use the default run name: <Start Instrument Run 
Date/Time Stamp> YYYY-MM-DD-hh-mm-ss-SSS (milliseconds), for 
example, “Run 2009-02-05-15-03-42-096” where the run start date is February 
5 2009 and the run start time is 15:03:42:096.


Note: An instrument run begins when you click Start Run (on the Load Plates 
for Run screen) and ends when the last injection on the last plate has completed. 
For example, if you link two plates, then start the run, both plates and any 
duplicate injections or re-injections are part of the same instrument run. An 
injection is an instance of 8 or 24 samples (depending on instrument 
configuration) processed simultaneously under the same conditions. 


IMPORTANT! It takes, approximately, 10 seconds for the instrument to initialize 
after the instrument door is closed. Do not start a run until the instrument status 
light is green.


When you access the Load Plates for Run screen by clicking Load Plates for 
Run on the Assign Plate Contents screen, the plate is automatically linked 
(indicated by the active Unlink button). 


4. If needed, click Unlink, then follow the steps in “If a plate is not linked” below.


5. As needed, click Switch Plates ( ) to assign the plate to the other 
position in the autosampler.


6. Click either of the following:


• Create Injection List – Displays the Preview Run screen where you can 
modify the injection list before starting the run. Go to “Review and modify 
the injection list in Preview Run” on page 59.


• Start Run – Displays the Monitor Run screen. Go to “Monitor the run” on 
page 61.
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If a plate is not
linked


If you access the Load Plates for Run screen from the navigation pane, a plate may 
not be linked (indicated by the active Link button).


To link a plate:


1. Click Link Plate to display the Select Plate from Library dialog box.


2. Select a plate, then click Link Plate.


3. Do either of the following:


• Click Create Injection List, then go to “Review and modify the injection 
list in Preview Run” on page 59.


or


• Click Start Run, then go to “Monitor the run” on page 61.
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Review and modify the injection list in Preview Run
The Preview Run screen allows you to modify the injection list before you start the 
run.


1. Access the Preview Run screen (Figure 7 on 
page 59) from:


• The Load Plates for Run screen by clicking 
Create Injection List.


• The navigation pane by selecting Preview Run. 


• The Dashboard by clicking the Main workflow 
arrow , then selecting Preview Run in the 
navigation pane.


2. Click the icon above the plate to specify the attributes to 
display in the plate view.


3. Click the plate tabs to display Plate A or Plate B.


Figure 7 Preview Run screen


4


Start the run


2


3
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The Preview Run screen contains an injection list and a plate view. The injection 
list is linked to the plate view. Click an injection to select the associated wells in 
the plate view.


IMPORTANT! If the injection list is blank, make sure that you clicked Create 
Injection List on the Load Plates for Run screen.


4. To modify the injection list at any time before a run or during a run, select an 
injection, then click  Move Up,  Move Down, and  Delete as needed.


Note: Samples with assays that specify more than one instrument protocol are 
listed one time in the injection list for each instrument protocol.


5. To specify a duplicate injection (a replicate injection that uses the same 
instrument protocol as the original injection), select an injection, then click .


Sample data files for each duplicate injection can be saved in a separate folder 
in the results group folder if specified in the results group. For more 
information, see “Results group example 3: store re-injections in separate 
folders” on page 162.


Note: To use a different protocol for a replicate injection, specify a re-injection 
in the Monitor Run screen after you start the run.
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Start the run
When the injection list is configured, click Start Run. The Monitor Run screen is 
automatically displayed.


IMPORTANT! You must specify re-injections before the run completes.


Note: It takes, approximately, 10 seconds for the instrument to initialize after the 
instrument door is closed. Do not start a run until the instrument status light is green.


Monitor the run
The Monitor Run screen (Figure 8 on page 61) is automatically displayed when you 
click Start Run in the Load Plates for Run screen or the Preview Run screen. The 
current injection is highlighted in green in the plate view. The injection list is linked 
to the plate view. Click an injection to select the associated wells in the plate view. A 
selected injection is highlighted in yellow in the plate view.


Figure 8 Monitor Run screen


Note: Samples with assays that specify more than one instrument protocol are listed 
one time in the injection list for each instrument protocol.


1. Click the Table Settings button, then specify the columns to 
show or hide in the injection list.


1


2
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2. Optional:


• Click the icon above the plate to specify the attributes 
to display in the plate view. In addition to the 
attributes available in Preview Run, a Flag attribute is 
available.


If you select the Flags attribute, yellow or red marks 
are displayed for wells with an Average QV value 
(sequencing) or an SQ value (fragment/HID) in the 
Fail or Suspect range. Red marks are displayed for 
wells with offscale data.


• Place the mouse pointer over a well to display sample 
details.


Check sequence or sample quality and specify 
re-injections


When an injection is complete, it is flagged with  in the Injection and Analysis 
columns. If the software detects a problem with offscale data or low quality samples, 
the injection is also flagged with .


Note: If the Injection, Analysis, or Flags columns are not 
displayed, you can click the Table Settings button, then show 
them in the injection list.


Check sequence or sample quality


1. Expand the Flag pane at the bottom right of the screen.
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The flag table displays a quick preview of 
sample quality and identifies samples that may 
need investigation.


The flag table is linked to the plate view. Click 
a flag to select the associated well in the plate 
view:


Note: If no samples are listed in this pane, no 
flags were found and the samples have passed 
quality checks.


•  All samples passed


•  At least one sample is in the suspect 
range and requires review


•  At least one sample is offscale or is in the suspect range
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2. To filter the flag table, select a flag type. To display HID flags, select All. 


To sort the table, double-click column headers. 


The flags you may see in the flag table are:


3. Click a row in the flag table, then click the Sample tab in Instrument Run Views 
to display the associated data in the Sample view. 


Flag/Symbols Description


Offscale 


(green or red)


 (red) At least one data point in the analysis range has 
saturated the CCD camera.


Note: In the View Results screen, an offscale sample is 
flagged with .


Average Quality 
Value (sequencing)


(green, yellow, red) 


 (yellow) or  (red) The Average Quality Value (based on 
CRL, Trace Score, and QV20+ results) is in the Suspect or 
Fail range. For information, see “Basecalling protocol – QV 
settings” on page 178.


Sizing Quality 
(fragment/HID)


(green, yellow, red)


 (yellow) or  (red) The Sizing Quality is in the Suspect 
or Fail range. For information, see, Table 15 on page 183 or 
Table 17 on page 188.


IMPORTANT! Normalization is not applied to samples with 
 (red) Sizing Quality.
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Specify re-injections


You can specify a re-injection before the run completes. A re-injection physically 
re-injects all samples in the capillary array. You can select a different instrument 
protocol than the original injection and can specify whether to collect data for all or 
only selected samples in the array.


1. Select the injections or wells to re-inject: 


Note:  Re-inject is grayed if you select an injection that contains more than 
one results group, or if you select flags in the flags table that correspond to 
samples with different results groups. To enable  Re-inject, select samples 
that specify the same results group.


Note: If you are running an HID plate, see “Re-injections of HID allelic ladder 
samples” on page 67. 


2. In the Re-injection dialog box, select options, then click OK:


• The protocol to use for the re-injection: original, modified, new, or one 
from the library


• When to make the re-injection


Note: Sample data files for each re-injection can be saved in a separate folder in 
the results group folder if specified in the results group. For more information, 
see “Results group example 3: store re-injections in separate folders” on 
page 162.


To collect data for all wells in an injection 1. Select the injection in the injection 
list.


2. Click  Re-inject.


To collect data for only specific wells


(Samples with assays that specify more 
than one instrument protocol are listed 
one time in the injection list for each 
instrument protocol)


Note: You can also specify re-injections 
for specific samples in Review Results.


1. Select the injection.


2. Select in the array view the capillary 
that corresponds to the well or 
sample of interest (see “Array view” 
on page 77).


3. Click  Re-inject.


To collect data for only samples that 
contain flags


1. Select the samples in the flag table 
(see “Check sequence or sample 
quality” on page 62).


2. Click  Re-inject.
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If you select a protocol other than the original


If you select a protocol other than the original, the software:


• Creates a copy of the assay specified for the re-injected well 
(Original_Assay-1).


• Adds the new or modified instrument protocol to Original_Assay-1.


• Assigns Original_Assay-1 to the re-injected well only.


• Saves the plate (the software does not save the copy of the assay to the library).


How re-injections are displayed in the plate view


If the Injection Number attribute is selected for display 
in the plate view, the number of the original injection 
and the re-injection are shown. 


Note: If you select only specific wells for the 
re-injection (which physically re-injects all samples for 
the capillary array but collects data only for the selected 
wells), the re-injection number is displayed for all 
samples in the re-injection, not just the samples selected 
for data collection.
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Re-injections of
HID allelic ladder


samples


If you select to re-inject a sample that includes an allelic ladder in its results group, 
but the allelic ladder is not part of the injection, the software prompts you to select 
one or more allelic ladder samples to re-inject.


For example:


• You are running an 8-capillary instrument, and you have specified one results 
group for each set of three injections (for more information, see “Results group 
example 2: store one allelic ladder per run folder (8-capillary instruments)” on 
page 161)


• The allelic ladder sample is in Injection 1.


• You select for re-injection a sample that is in injection 2.


• The software prompts you to select one or more allelic ladder samples to 
re-inject.


The allelic ladders available to select are from the same plate and within the 
same results group as the original injection. If the results group does not contain 
an allelic ladder sample, the software does not prompt you to select one for re-
injection. 


In the Add Allelic Ladder to Re-injection dialog box: 


1. Select one or more allelic ladder samples.


IMPORTANT! The software does not display the well location of allelic ladder 
samples in this dialog box. To identify allelic ladder samples for re-injection, 
include the well position in the allelic ladder sample name when you assign 
plate contents.


2. Select whether to collect data for the remaining samples in the allelic ladder 
re-injection.







68 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 3 Set Up and Run


3. Select whether to apply a modified instrument protocol to the allelic ladder 
re-injections, or whether to use the original instrument protocol for the allelic 
ladder re-injection(s). You will select the modified protocol in the next screen.


IMPORTANT! Allelic ladders that are injected under the same conditions are 
recommended to accurately genotype samples in the secondary analysis 
software (GeneMapper® ID-X Software v1.2 or later). 


4. Click OK.


5. Specify the remaining re-injection settings as described in “Specify 
re-injections” on page 65.


Two re-injections are added to the injection list. The first re-injection collects data for 
the selected sample. The second re-injection collects data for the allelic ladder.
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Review completed injections in Review Results
You can review results for any completed injections. Select the injection, then click 
Review Results. The samples for the injection are loaded in the Samples Table in 
Review Results. For more information, see “Review Results” on page 79.


Start and stop a run


Start a run You can start a run in the:


• Load Plates for Run screen (see “Load plates for run and create the injection 
list” on page 56).


• Preview Run screen (see “Start the run” on page 61).


Pause and
resume a run


As needed, click:


•  Pause – Pauses the run after the current injection completes (the symbol 
is not displayed in the injection list because the injection continues to 
completion).


•  Resume – Resumes the run.


Abort or
terminate


As needed, click:


•  Abort – Stops the current injection. Do not click Delete to stop an injection.


IMPORTANT! You can stop the current injection only when the front panel 
indicator is blinking green. If you click  Abort when the front panel 
indicator is solid green, the physical injection is already completed (although 
the software is still processing the information) and a message is displayed 
indicating that there is no injection in process.


•  Terminate – Stops the instrument run. Terminate is active only when a run 
is paused.
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More features in Assign Plate Contents


Use the Plate View


Name samples in
the Plate View


To name samples in the Plate View: 


To name one sample • Click a well, then type a sample name directly into the field, 
then press Enter.
or


• Copy and paste a name from 
another well.


To set the direction for the 
cursor when you press Enter:


• Click to set the Enter 
key to move the cursor 
vertically to the next row. 


• Click to set the 
Enter key to move the cursor 
horizontally to the next 
column. 


To name multiple 
samples


1. Click a named well.


2. Click-drag multiple wells.


3. Right-click and select Fill or Fill Series to populate the 
selected fields 


Note: To use Fill 
Series, type a 
number as the 
last character of 
the named well). 
You can also 
copy and paste 
sample names.


To name all wells at 
one time


1. Select all wells.


2. Select assays, file name 
conventions, and results 
group for the plate.


3. Enter name and select 
sample type (in the 
Customize Sample Info 
pane) for the whole plate.
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Customize the
plate view


• Click Show In Wells 
to specify the 
attributes to display in 
wells.


• Click Select Wells to 
select wells with a 
specific attribute.


• Click Zoom In, Zoom 
Out, and Fit as 
needed.


View the
capillary/plate


map


Click Array Selection to select wells by 
injection. Click again to turn off array 
selection.


Use the Table View


1. Click Table View.


2. Click the Sample Name field, then 
type a name.


3. Click  next to each field, then 
select a setting.
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4. Right-click a column 
header, then select Fill 
or Fill Series to 
populate the selected 
fields (to use Fill 
Series, type a number 
as the last character of 
the named well).


Note: You can 
double-click column 
headers to sort columns. Multi-column sorting is supported (see “Multi-column 
sorting” below).


Sort and customize tables


Multi-column
sorting


You can sort any table in the software. Multi-column sorting is supported:


• Double-click a column header to sort the column. 


• Alt+Shift-click another column header to sort another column. 


• Alt+Shift-click a third column header to sort a third column. 


Numbers in the column headers reflect sort order.
•


Customize tables You can customize any table in the software. Click the Table 
Settings button, then specify the columns to show or hide.
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Add assays, file name conventions, and results groups to a plate


1. If no assay is listed at the bottom of the Assign Plate Contents screen, add at 
least one assay. You can specify different assays for different wells. 


2. (Optional) If no file name conventions or results groups are listed at the bottom 
of the Assign Plate Contents screen, add as needed. File name conventions and 
results groups are optional, but are very useful for naming and organizing data 
files.


Create a plate for importing


Create a plate
import template


The 3500 Series Data Collection Software allows you to import plate information 
from files that you create in an application other than the 3500 Series Data Collection 
Software.


To create a template for importing plate information, set up a plate in the 3500 Series 
Data Collection Software, then export it to create a file that contains the correct 
header and column information for importing:


1. In the Dashboard, click Create Plate from Template.


2. In the Open Plate Template from Library dialog box:


a. Select a filter to display the plate template type 
of interest.


b. Select a plate template, then click Open.


3. Enter a name for the plate, then specify the capillary length and polymer type 
for the plate.


4. Click Assign Plate Contents.
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5. In the Assign Plate Contents screen, click  Export.


Note: Before you click Export, you can assign other plate elements to the plate 
import template as described in “Assign plate contents” on page 46.


6. Select a file type 
for the plate import 
template.


7. Enter a name and 
location for the 
plate record 
template.


8. Click Save.


The figure below shows 
the format of the exported plate.


Create a plate
import file


1. Open a plate import template (see “Create a plate import template” on page 73).


2. Save the plate import template under a new name.


3. Enter sample names (required).


4. (Optional) Enter information for the remaining columns.


Note: If you specify assay, results group, or file name convention names, the 
names you enter must exactly match the names of existing items in the library. 


5. Save the plate import file.


Edit a plate 


You can edit a plate from:


• Library – Select a plate, then click Edit.


• Dashboard – Click Edit Existing Plate.


• Define Plate Properties screen – Select Open Plate Edit Existing Plate.


• Assign Plate Contents screen – Select Open Plate Edit Existing Plate.
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Import and export a plate 


You can import and export plates from:


• Plates library – Plates in .xml format for use on another 3500 or 3500xL 
analyzer instrument. See “Import and export a library entry” on page 141.


• Define plate properties – Plates in .txt, .csv, and .xls format – files you create 
that contain plate information in a specific format.


• Assign Plate Contents – Plates in .txt, .csv, and .xls format – files you create 
that contain plate information in a specific format.


Create a plate template


A plate template contains default settings that you can edit when you create a plate 
from the template.


1. Create a plate (see “Create a new plate” on page 144).


2. (Optional) Add sample names and sample types (see “Name samples and assign 
sample types in the plate view” on page 48).


3. (Optional) Add the assays, file name conventions, and results groups 
appropriate for this plate template’s application (see “Add assays, file name 
conventions, and results groups to a plate” on page 73). 


Adding assays, file name conventions, and results groups to the plate template 
automatically displays these items in the Assign Plate Contents screen when you 
open the plate template. You do not have to add these items from the library for 
each plate you create.


• (Optional) Click Show In Wells to specify the attributes 
to display in wells in the template.


4. Select Save Plate Save As Template. The software 
displays the template icon below the plate layout.
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Specify the default plate type for the Open Plate dialog box


Specify the default plate type for the Open Plate dialog box in Preferences.


Save electronic version of reports


When you print any report, you can select CutePDF Writer as the printer, to save 
the report to .pdf.


More features in Load Plate for Run


Link a plate from the recent plates or recent runs tab


Instead of clicking Link to select a plate, you can click-drag a plate from the Recent 
Plates tab (pending plates) or the Recent Runs tab (processed plates).
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More features in Monitor Run


Review the Instrument Run views


Select an injection, then click an instrument run view tab. As needed:


• Click to zoom in and out


• Click  to detach a view and display it in a 
separate window that you can move around on the 
screen.


To locate a detached view, click the 3500 task bar 
icon.


Array view The Array view shows the color data (based on the dominant fluorescence color) for 
each capillary as a function of instrument scan number (time). Adjust the brightness 
and color by using the slider bars above the view.


Sample view The Sample view shows the relative dye concentrations as a function of instrument 
scan number (time) for the selected capillary. You can select and deselect the dye 
colors to display.
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EPT view The EPT view (ElectroPhoresis Telemetry) shows instrument data conditions (laser 
power, temperatures, electrophoresis voltage) as a function of time. In the legend to 
the right of the EPT view, you can select and deselect the traces to display in the 
view.
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Workflow 
Start the system:


1. Start the instrument (page 22).


2. Start the computer (page 24).


3. Check maintenance notifications in the Dashboard (page 28).


4. Check consumable status in the Dashboard (page 29).


5. Replenish consumables (page 31).


Review sequencing results:


1. Review sequence quality (page 81).


2. Specify re-injections (page 85).


3. Review quality reports (page 85).


4. Export sequencing results (page 87).


Review fragment/HID results:


1. Review sample quality (page 89).


2. Specify re-injections (page 95).


3. Review quality reports (page 95).


4. Export sizing results (page 96).


Set up and run:


1. Prepare the instrument (page 42).


2. Preheat the oven (page 42).


3. Check instrument status (page 53).


1. Load plates for run and create the injection list (page 56).


2. Review and modify the injection list in Preview Run (page 59).


3. Start the run (page 61).


4. Monitor the run (page 61), check sequence or sample quality and specify 
re-injections (page 62).


1. Create or import a plate (page 43).


2. Assign plate contents (page 46).


3. Print the plate layout (page 50).


4. Prepare and load sample plates 
(page 51).


Quick Start a run (page 55).


(Optional) print or save (.pdf) calibration and performance check reports to save with 
results:
• Spatial calibration (page 99)
• Spectral calibration (page 103).
• Sequencing install standard performance check (page 122).
• Fragment or HID install standard performance check (page 132).
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Review Sequencing Results


Access the View Sequencing Results screen


Access the View Sequencing Results screen from:


• The Monitor Run screen by clicking Review 
Results.


• The navigation pane by selecting View Sequencing 
Results.


• The Dashboard by clicking View Run Results.


Review results for
the currently
running plate


If you access the View Sequencing Results screen while an instrument run is in 
progress, the Trace Quality View lists results for completed injections in the current 
run.


Select one or more samples, then click  Open Trace to display their data in the 
Trace pane.


Note: The basecaller version listed in the basecalling protocol is limited to a 3-digit 
number. The version listed in sequencing results is a 4-digit number. The fourth digit 
is an internal number used by the software.
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Review
previously run


samples


If you access the View Sequencing Results screen when no run is in progress and no 
plate is linked, no samples are listed. (If the plate from the most recent run is linked, 
the results from that plate are displayed.)


To view results for samples other than those from the most recent run, click 
Import, then select the samples to review.


Review sequence quality


1. Display Metric Analysis 
results to review sample 
basecalling and trimming 
results.


2. Click the Table Settings 
button, then specify the columns to show or hide.


3. Double-click column headers to sort columns. 
Multi-column sorting is supported (see “Sort” on 
page 97).


4. Review the results:


5. Review warnings:


a. Scroll to the right of the Metric Analysis table to display the Warning 
column.


b. Display the Analysis Status legend.


Result Description


Trace Score The average basecall quality value (QV) of bases in the clear 
range sequence of a trace.


The clear range is the region of the sequence that remains 
after excluding the low-quality or error-prone sequence at the 
5' and 3' ends. The clear range is calculated by the KB 
basecaller using QVs. 


CRL The longest uninterrupted segment of bases with a Quality 
Value (QV) ≥ 20. In addition to evaluating the QV of a base call, 
the software considers the QV of adjacent bases within +/- 20 
bases, before including a base in the continuous read length.


QV20+ The total number of bases in the entire trace that have 
basecaller quality values equal to or greater than 20.


Trace Score Quality
CRL Quality
QV20 Quality 


Pass/fail/check determined by the settings in the Basecalling 
protocol QV Settings tab. 


PUP Score A measure of noise as calculated as the ratio of the 
fluorescence signal of the highest secondary peak to the 
fluorescent signal of the main called base.
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c. Review warnings:


6. (Optional) Click Minimize and Restore to collapse and expand 
the samples table. 


Review traces


1. Select the samples of interest in the samples table, then click Open Trace. 


2. Select items from the trace toolbar to manipulate the trace as needed. Place the 
mouse pointer over a button for the description of the button.


3. (Optional) Modify trace display:


• Use the Tile Viewer options to display 
up to four traces at a time. 


• Set trace colors in Preferences (see “Set 
sequencing preferences” on page 36).


Result Description


 Success Basecalling and trimming successful.


 Success with 
warning 


Basecalling successful, trimming not successful. 
Warning messages are listed in the Warning/Error 
Message column (default position is the last column in 
the table).


 Fail Basecalling and trimming failed, no results generated.


 Error 
Basecalling and trimming failed due to internal software 
error, no results generated.


 Unclassified 
No analysis performed.
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4. Set the category of base for the Tab key. 


5. Review traces: press Tab to review bases from left 
to right in a trace. Shift+Tab to move right to left.


6. Click the tabs at the bottom of 
the trace pane for different views 
of the data.
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Understand Quality Values (QVs)


Quality value
ranges


Applied Biosystems recommends the following ranges for QVs (set in Preferences, 
see “Set sequencing preferences” on page 36):


• Pure bases – Low QV ≤ 15, Medium QV = 15 to 19, High QV = 20+ (default)


• Mixed bases – Low QV ≤ 5, Medium QV = 5 to 10, High QV >10 (investigate 
to determine the best range for your application)


Note: The predicted probability of error for a basecall is high QV > 10.


Note: You can set the software to trim (set the clear range) using quality values in the 
basecalling protocol (see “Basecalling protocols library (primary analysis – 
sequencing)” on page 174).


Pure base versus
mixed base QVs


Pure bases and mixed bases have the same probability of error for the associated 
basecall (10-q/10). Note the following:


• High-quality pure bases typically have QVs of 20 or higher.


• The distribution of quality values for mixed bases differs dramatically from that 
of pure bases. 


• For mixed bases, quality values greater than 30 are rare.


• Good mixed bases may be assigned quality values as low as 5, because the 
probability of error with mixed bases is higher. Review mixed bases with QVs 
between 5 and 10.


Quality values
(QV) and


probability of
error (Pe)


Display
thumbnails


1. Click View Thumbnails to display results as thumbnails.


QV Pe QV Pe


1 79.0% 30 0.10%


5 32.0% 35 0.032%


10 10.0% 40 0.010%


15 3.2% 45 0.0032%


20 1.0% 50 0.0010%


25 0.32% 60 0.00010%
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2. Sort as needed. 


3. To compare signal across all samples on a 
plate, select Uniform Y Scaling. 


4. Click View Tables to close the thumbnail 
pane.


Specify re-injections


Before the run is complete, you can select a sample, then click  Re-inject.


View, print, and save (.pdf) trace quality reports


 View Trace
Reports


1. Click  View Trace 
Reports to see the available 
reports for traces and print 
the reports you want. You 
can set defaults for the 
reports in Preferences (see 
“Set sequencing 
preferences” on page 36).


2. Select the report type and 
review the content of each report. See “Report options” on page 86.
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3. Modify report settings as needed. You can specify additional report settings in 
Preferences (see “Trace Print (user preference)” on page 38, “Trace Quality 
(user preference)” on page 38, and “Trace Quality Report (user preference)” on 
page 39).


4. Double-click different elements in the report to open the Trace view and display 
the associated sample.


5. To print the report, click  Print, then preview or print.


6. To save the report electronically (.pdf), print the report and select CutePDF 
Writer as the printer.


7. Close the report.


Report options • QC – One-page bar chart that shows trace score statistics and results for each 
selected sample.


• Plate – One-page per plate for all selected samples that shows the well-location 
thumbnail raw data traces with color-coded headers that reflect Trace Score 
quality.


• Trace Score, CRL, and QV20+ – One-page bar chart that shows trace score, 
CRL, or QV20+ statistics and results for each selected sample.


• CRL Distribution – One-page bar chart that shows CRL statistics and CRL 
results distribution for all selected samples.


• Signal Strength – One-page graph that shows with average sequencing dye 
signal strength for all selected samples.
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1.


Export sequencing results


1. Filter the table of interest.


2. Select an export option: Results, Reports, 
or Traces.


3. Select the export options and the location 
for the export file, then click OK.


The file(s) are exported to the specified location with the following naming 
conventions:


• Results – export_ReportName.txt


• Reports – ReportName.* (* is the format you selected: .txt, .xls, .pdf, 
.html)


• Traces – FileName.* (* is the export format you selected: .annotation.txt, 
.phd.1, .scf, .fsta, .qual, .seq)
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Review Fragment/HID Analysis results


Access the View Fragment/HID Results screen


Access the View Fragment/HID Results screen from:


• The Monitor Run screen by clicking Review 
Results.


• The navigation pane by selecting View Sequencing 
Results.


• The Dashboard by clicking View Run Results.


Review results for
the currently
running plate


If you access the View Fragment/HID Results screen while an instrument run is in 
progress, the samples table lists results for completed injections in the current run.


Select one or more samples in the samples table to display their data in the plot view 
and sizing table view.
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Review
previously run


samples


If you access the View Fragment/HID Results screen when no run is in progress and 
no plate is linked, no samples are listed. (If the plate from the most recent run is 
linked, the results from that plate are displayed.)


To view results for samples other than those from the most recent run, click 
Import, then select the samples to review.


Note: By default, the Fragment 
Samples view is selected. If you 
are importing HID files, click 
HID Samples.


Review sample quality


1. In the samples view, click the Table Settings button, 
then specify the columns to show or hide.


2. Double-click Offscale, Pull-Up (fragment), Broad 
Peak (HID), and SQ columns to sort suspect and 
failing flags to the top of the table.


Multi-column sorting is supported (see “Sort” on page 97).


Flag/Symbols Description


Offscale 


 
 At least one data point in the analysis range has saturated the CCD camera.


Note: In the Monitor Run screen, an offscale sample is flagged with .
Spectral Pull-Up (fragment 
analysis only)


 


 At least one peak contains a pull-up peak. 


A pull-up peak is identified when the peak height of the minor peak is ≤ X% of and 
within ±Y data point of the major peak, where X and Y are values you specify. See 
Chapter 6, Manage Library Resources.


Broad Peak (HID  analysis 
only) 


 


 At least one peak exceeds the Broad Peak threshold.


Broad peaks affect Sizing Quality. See Chapter 6, Manage Library Resources.


Note: The value displayed when you place the mouse pointer over a Broad Peak 
flag is an internal value and does not reflect the peak width.


Normalization Limit


 


•  – Sample was collected with a normalization size standard, sample 
Normalization Factor is within range.


•  – Sample was collected with a normalization size standard, sample 
Normalization Factor is not within range. 


• No Data – Normalization is enabled, but Sizing Quality is .
• NO – Sample was not collected with a normalization size standard.
• N/A – Sample was not collected on a 3500 or 3500xL analyzer instrument.


For more information, see “Review normalized data” on page 90.


Note: If the Sizing Quality is , normalization is not applied, even if the 
Normalization Factor is within the normalization range.
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3. Click a flag in the samples table, or select samples in the samples table to 
display the associated data in the Plot View and Sizing Table View.


4. (Optional) Modify the sample view:


• Right-click the Size Standard field to view the size standard for a sample.


• Click Minimize and Restore to collapse and expand the 
samples table. 


Review normalized data


Normalization corrects for instrument, capillary, and injection variability. When 
specified in the primary analysis protocol, the software calculates a normalization 
factor for each sample. The normalization factor is used as a multiplier to adjust the 
peak height of the sample peaks relative to the GS600 LIZ® V2 size standard peaks.


A sample is normalized if it is collected with a normalization size standard (specified 
in the primary analysis protocol [sizecalling or QC] in the assay).


Note: If the Sizing Quality is , normalization is not applied, even if the 
Normalization Factor is within the normalization range. Ensure that you use the 
normalization size standard appropriate for your application. For more information, 
see “Normalization size standards provided” on page 171.


Sizing Quality


   


Note: If the Sizing Quality is 
, normalization is not 


applied, even if the 
Normalization Factor is within 
the normalization range.


   The Sizing Quality is in the Fail or Suspect range. Place the mouse pointer 
over a flag to display the Sizing Quality value for the sample. See Chapter 6, Manage 
Library Resources.


Flag/Symbols Description
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How
normalization is


applied


To normalize, the software:


1. Determines if the data was collected on the 3500 or 3500xL analyzer 
instrument.


2. Determines if the sample was collected with a normalization size standard 
definition file (normalization is enabled).


3. If normalization is enabled, the software calculates a Normalization Factor for 
the sample using multiple size standard fragments. The Normalization Factor is 
calculated by dividing the Normalization Target by the observed average peak 
height of the size standard fragments in the samples.


4. Compares the sample Normalization Factor to the thresholds (set in the 
instrument protocol).


5. If the calculated Normalization Factor is within the Normalization Factor range, 
multiplies the peak heights of the sample by the calculated Normalization 
Factor.


If the calculated Normalization Factor is outside the Normalization Factor 
range, multiplies the peak heights of the sample by the maximum or minimum 
Normalization Factor threshold setting (for example, if the Normalization 
Factor range is 0.3 to 3.0 and the calculated Normalization Factor is 5, the 
software applies a Normalization Factor of 3.0).


6. Indicates the normalization state of the sample in the Normalization Limit 
column in the Samples View.


Normalization
factor in


secondary
analysis


If normalization is applied in the 3500 Series Data Collection Software, the 
calculated Normalization factor is stored with the raw data and is applied to the raw 
data in the GeneMapper® ID-X  Software v4.1 and the GeneMapper® ID-X  Software 
Software v1.2 secondary analysis software. You can turn normalization off and on in 
the analysis method used in the GeneMapper® v4.1 and GeneMapper® ID-X  
Software v1.2 secondary analysis software. If normalization is not applied in the 
3500 Series Data Collection Software (either a normalization size standard was not 
used, or Sizing failed ), normalization cannot be applied in the secondary analysis 
software.


Review plots


1. Select the samples of interest in the samples table.


2. Select items from the plot toolbar to manipulate the plot as needed. Place the 
mouse pointer over a button for the description of the button. 
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IMPORTANT! If you first view a 4-dye sample, then view a 5-dye sample, you 
must manually select the fifth dye. It is not automatically selected when you 
switch to a 5-dye sample.


3. Apply scaling settings to 
plots:


Enter the range for Y 
axis and X axis, then 
click the Zoom buttons.


IMPORTANT! You must 
open Plot Settings each time you 
access the View Results screen, then 
click Zoom. Scaling settings are not 
automatically applied when you 
access this screen, or when you click 
Apply.


To apply scaling settings to all samples in the samples table, select all of the 
samples in the samples table to display them in the plot view, specify the scaling 
settings, click Zoom, then click Page Up and Page Down in the plot view to 
move through the samples.


If the  button is grayed, it indicates that the Plot 
Settings dialog is open. Click the 3500 task bar 
icon, then select Plot Settings.


4. Display multiple plots as needed: in the Plot 
Settings Display tab, select Checkerboard.


5. Click a peak to label it (to label all peaks, see “Label 
peaks” on page 93).


Zoom 1. Place the mouse pointer above the top of the plot or to the left of the plot at the 
start of the area you want to zoom, then click to turn the pointer to .


2. With the  still above the plot or to the left of the plot, 
click-drag to the end of the area you want to zoom. Do not 
drag the  inside the plot area. Doing so changes  
back to a pointer and does not zoom as expected.


Change plot
settings


Click  (Plot Settings) in the Plot View toolbar. For information on plot settings, 
click in the plot settings tabs. 
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If the  button is grayed, it indicates that the Plot Settings dialog is open. Click the 
3500 task bar icon, then select Plot Settings.


 Overlay samples 1. Select samples from the Samples View to display the plots.


2. Click  Overlay All. When  Combine Dyes is selected, the plot view 
displays one plot with all samples and all dyes. When  Separate Dyes is 
selected,  the plot view displays on plot per dye. Each dye plot contains all 
samples.


Label peaks 1. Select samples from the Samples View to display the plots.


2. Click  (Plot Settings) in the Plot View toolbar.


3. In the Plot Settings dialog box, select the Labels tab.


4. If you have already specified default labeling preferences, under Labelling 
Options:


a. Enable Show Peak Labels.


b. Click Label Peaks.


c. Click Apply.


IMPORTANT! You must open Plot Settings each time you access the View 
Results screen, then click Label Peaks. Labelling settings are not automatically 
applied when you access this screen, or when you click Apply.


If you have not specified default label settings:


a. Under Labels to Show, select the needed labels.


b. Under Labelling Options:


– Enable Show Peak Labels.


– To label all peaks with the selected labels, click Label Peaks (make 
sure All is selected).


– To label selected peaks, select the category from the Label Peaks list 
(Height, Area, Size), specify the range to label for the selected 
category (for example, if you select Height, specify the height range 
of the peaks to label), then click Label Peaks.


– Enable Retain Labels.


a. Click Save to Preferences to save these settings for future use. You can 
change preferences at any time.


b. Click Apply.
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View thumbnails Click View Thumbnails to display the traces for 
the samples selected in the samples view, and the 
dyes selected in the plot view. 


Review sizing


The Sizing Table View displays:


• For fragment samples – All dyes


• For HID samples – Size standard dye only (orange or red)


Set up the sizing
table


1. Select the samples of interest in the samples table to display plots.


2. In the sizing table, click the Table Settings button, 
then specify the columns to show or hide.


3. Filter the table as needed.


4. Double-click column headers to sort columns. 
Multi-column sorting is supported (see “Sort” on 
page 97).


5. Selecting rows in the sizing table, then click Label Selected Peaks.


Examine the size
standard plot


1. In the Plot View toolbar, deselect all dye colors except the size standard dye 
color (red or orange).


2. In the sizing table, select the size standard peaks of interest.
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3. Click Label Selected Peaks to label the size standard peaks in the Plot View.


Note: If labels are not displayed, click  (Plot Settings) in the Plot View 
toolbar, then select Show Labels in the Labels tab. Click Save to Preferences to 
retain this setting.


4. Ensure that all size standard peaks are present and correctly labeled.


 Overlay the
sizing curve


1. Click  (Plot Settings) in the Plot View toolbar.


2. Select Overlay Sizing Curve in the Display tab.


Specify re-injections


Before the run completes, select a sample with suspect or failing flags, then click 
Re-inject.


View, print, and save (.pdf) sample quality reports


1. Select the samples of interest in the samples table.


2.  Click  Reports to see the 
available reports for traces and print 
the reports you want.


3. Select the report type. Reports are 
displayed in the Sizing Table View at 
the bottom of the screen.


4. Modify report settings as needed.


5. To print the report, click  Print, then preview or print.


6. To save the report electronically (.pdf), print the report and select CutePDF 
Writer as the printer.


7. Close the report.
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Report options • Sizing – One page per selected sample that shows the quality ranges set in the 
sizecalling or QC protocol, the quality values for the sample, and the 
electropherogram for the sample. Plot zooming is not retained in the report.


• Overlay – One page for all selected samples that shows the size standard dyes 
overlaid with the size standard curves.


• Plate – One page per plate for all selected samples that shows the well-location 
thumbnail traces with color-coded headers that reflect sizing quality. Plot 
zooming is not retained in the report.


Export sizing results 


1. Set up the sizing table as described above. All rows and columns displayed in 
the sizing table are exported.


2. Click Export Results.
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More features in Review Results


Use Rename


Note: Changes to sample names are tracked only if your system includes the SAE 
module and auditing is enabled on your system.


1. In the Sample Name column, select the samples to rename, or click the Sample 
Name column header to select the entire column.


2. Click Rename.


3. In the Search field, enter the sample name to change.


4. In the Rename field, enter the new name.


5. Click Search, then click Rename.


Sort


Double-click column headers to sort. Multi-column sorting is supported:


• Double-click a column header to sort the column.


• Alt+Shift-click another column header to sort another column.


• Alt+Shift-click a third column header to sort a third column.


Numbers in the column headers reflect sort order.
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Modify sequence, fragment analysis, or HID data
To edit, modify, or further analyze sequence, fragment analysis, or HID data, import 
the sample data files into a secondary analysis software application such as:


– Sequencing – SeqScape® Software v2.7 (or later), MicroSeq® ID Analysis 
Software v2.2 (or later), Variant Reporter™ Software (v1.1 or later), and 
Sequence Analysis (SeqA) Software (v5.4 or later)


– Fragment analysis – GeneMapper® Software v4.1 (or later)


– HID – GeneMapper® ID-X Software v1.2 (or later)
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Section 1 Calibration


Spatial calibration
The 3500 Series Data Collection Software uses images collected during the spatial 
calibration to establish a relationship between the signal emitted by each capillary 
and the position where that signal falls on and is detected by the CCD camera.


When to perform a spatial calibration


Perform a spatial calibration after you:


• Remove or replace the capillary array


• Open the detector door or move the detection cell


• Move the instrument


Perform a spatial calibration


IMPORTANT! Do not open the instrument door during a spatial calibration run. 
Doing so will stop the run and require you to restart the 3500 Series Data Collection 
Software.


1. Access the Spatial Calibration screen: 
Select Maintenance, then select 
Spatial Calibration in the navigation 
pane.


Note: The screen does not display 
results unless you have previously 
performed a spatial calibration.
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Section 1 Calibration


2. Select No Fill, or select Fill to fill the array with polymer before starting the 
calibration. 


(Optional) Select Perform QC Checks if you want the system to check each 
capillary against the specified range for spacing and intensity. During the 
calibration, the software calculates:


3. Click Start Calibration. 


The display updates as the run progresses. 


If the average of any of the QC values exceeds the threshold, a Spatial QC 
Check error message is displayed.


2
3


4


Attribute Calculation Threshold


Average peak height • 8-cap: 6400 RFU
• 24-cap: 3000 RFU


Uniformity (peak height 
similarity)


0.2 


Capillary spacing max spacing − min spacing 2 pixels


sum of all peak heights 


number of peaks 


standard deviation


average peak height
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Evaluate the spatial calibration profile


When the run is complete:


1. Evaluate the spatial calibration profile to ensure that you see:


• One sharp peak for each capillary. Small shoulders are acceptable.


• One marker (+) at the apex of every peak. No off-apex markers.


• An even peak profile (all peaks about the same height).


2. If the results meet the criteria above, click Accept Results. 


If the results do not meet the criteria above, click Reject Results, then go to 
“Spatial calibration troubleshooting” on page 300.


Example spatial profiles


8-capillary


24-capillary


Export spatial calibration results


To export spatial calibration results:


1. Click Export.


2. Enter an export file name.


3. Select the export file type.


4. Click Save.







102 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Section 1 Calibration


The export file contains the following results:


View and print a spatial calibration report


Note: Spatial and spectral calibration reports include the date on which a capillary 
array is installed for the first time on the instrument. Install standard reports use the 
most recent install date if a capillary array was removed and re-installed on the 
instrument.


1. Click  View Spatial Calibration Report.


2. In the Report screen, click toolbar options to manipulate the report as needed. 
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print. 


4. Close the report.


Save historical calibration reports (.pdf) for record keeping


IMPORTANT! After performing a calibration, save the calibration report 
electronically for record keeping. The software does not save historical calibration 
results. Only the most recent spatial calibration is maintained in the software.


1. Click  View Spatial Calibration Report.


2. Click  Print. 


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.


• Capillary Number • Spacing


• Position (pixels) • Intensity
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Spectral calibration
A spectral calibration creates a de-convolution matrix that compensates for dye 
overlap (reduces raw data from the instrument) in the 4-dye, 5-dye, 6-dye, or AnyDye 
data stored in each sample file. 


When to perform a spectral calibration


Perform a spectral calibration for each dye set/polymer type combination you will 
use:


• Sequencing dye set/polymer type 


• Fragment dye set/polymer type 


• HID dye set/polymer type


Perform a spectral calibration when you:


• Use a dye set that you have not previously calibrated


• Change the capillary array


• Change the polymer type 


• Have a service engineer perform an optical service procedure, such as 
realigning or replacing the laser or CCD camera or mirrors on the instrument


• See a decrease in spectral separation (pull-up/pull-down in peaks) in the raw or 
analyzed data


Note: If you are using the v3.1 sequencing standard or v1.1 sequencing standard and 
want to run a performance check and a spectral calibration, you can skip this process, 
and run the Sequencing Install Standard performance check. If you select Keep 
Spectral Calibration Data in the Performance Check, the software runs a spectral 
calibration for dye set E or Z during a sequencing check and allows you to save the 
spectral calibration data. For information, see “Run the sequencing install standard 
performance check” on page 119. 


Estimated run
times Standard Polymer Type Run Time (min)


Matrix standard Any ≤30


Sequencing standard POP-7™ polymer ≤40


POP-6™ polymer ≤135
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Prepare for the spectral calibration


Prepare the
instrument


1. If you have not already done so, perform a spatial calibration (see “Spatial 
calibration” on page 99).


2. In the Dashboard, check consumable status (page 29). Ensure that:


• Consumables are not expired


• Adequate injections remain for consumables


3. Ensure that the buffer levels are at the fill lines (“Check buffer fill levels” on 
page 31). 


4. Set the oven temperature, then click Start Pre-heat:


• 60 °C – POP-7™ polymer


• 50 °C – POP-6™ polymer


Pre-heat the oven and detection cell while you prepare for a run (detection cell 
temperature is set by the software). Preheating helps mitigate subtle first-run 
migration rate effects. The pre-heat function automatically turns off after 
2 hours.


Applied Biosystems recommends that you pre-heat the oven for at least 
30 minutes before you start a run if the instrument is cold.


5. Check the pump assembly for bubbles and run the Remove Bubble wizard if 
needed (see page 251).


Prepare the
standard


calibration plate


IMPORTANT! Do not use warped or damaged plates.


1. Prepare the calibration standard as described in the standard product insert. See 
Table 28 on page 259 and Table 29 on page 260 for standard part numbers.


Dye 
set Standard


E BigDye® Terminator (BDT) v1.1 Sequencing Standard


BigDye® Terminator (BDT) v1.1 Matrix Standard


Z BigDye® Terminator (BDT) v3.1 Sequencing Standard


BigDye® Terminator (BDT) v3.1 Matrix Standard


F DS-32 Matrix Standard


E5 DS-02 Matrix Standard


G5 DS-33 Matrix Standard
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2. Load the standards in injection position 1 in the spectral calibration plate:


IMPORTANT! You do not create a plate for the calibration. The software uses 
predetermined positions for the calibration. You cannot specify standard 
location on the plate. If you do not place calibration standards in the positions 
indicated, the calibration will fail.


• 96 – Supports 96-well standard reaction plate. 8-strip standard tubes are 
also supported with appropriate retainers. 


• 96-Fast Tube – Supports 96-well Fast reaction plate. 8-strip fast tubes are 
also supported with appropriate retainers


3. Briefly centrifuge the plate containing the standards.


4. Verify that each sample 
is positioned correctly 
in the bottom of its 
well.


IMPORTANT! If the 
reagents of any well 
contain bubbles or are 
not located at the 
bottom of the well, briefly centrifuge the plate, remove the plate from the 
centrifuge, and verify that each sample is positioned correctly in the bottom of 
its well.


5. Store the plate on ice until you prepare the plate assembly and load the plate in 
the instrument.


8-capillary


96-well plate


A1 through H1


24-capillary


96-well plate


A1 through H1, A2 through H2, and 
A3 through H3


24-capillary


384-well plate


Note: 384-well 
plates are not 
supported on 
8-capillary 
instruments.


Columns 1, 3, 
and 5 in rows 
A, C, E, G, I, K, 
M, O
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Prepare the plate
assembly


IMPORTANT! Prepare the plate assembly on a clean, level surface. Do not heat plates 
that are sealed with septa.


1. Align the holes in the septa 
strip with the wells of the plate, 
then firmly press downward 
onto the plate.


2. Place the sample plate into the 
plate base.


IMPORTANT! Make sure to 
use the correct plate base for 
standard plates versus 8-tube 
strips and fast plates. Using the 
wrong plate base may affect 
performance.


3. Snap the plate retainer (cover) onto the plate, septa, and plate base.


4. Verify that the holes of the plate retainer and the septa strip are aligned. If not 
aligned, re-assemble and then assemble the plate assembly.


IMPORTANT! The array tips will be damaged if the plate retainer and septa strip 
holes do not align correctly. 


Load the plate in
the instrument


1. Place the plate in the autosampler with the labels 
facing you (or the instrument door) and the 
notched corner of the plate in the notched corner 
of the autosampler. 


2. Close the instrument door to re-initialize the 
instrument.


Perform a spectral calibration


IMPORTANT! Do not change electronic signature settings during a spectral 
calibration.


IMPORTANT! If you change polymer type, spectral calibrations for the original 
polymer type are not retained.


Plate retainer


Plate with 
septa strip


Plate base
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1. Access the Spectral Calibration screen: 
Select Maintenance, then select 
Spectral Calibration in the navigation 
pane.


Note: The screen does not display 
results until you perform a spectral 
calibration. To view previous calibration 
data, click History View.


2. Select the number of wells in the spectral calibration plate and specify the plate 
location in the instrument.


Note: You do not create a plate for the calibration. The software uses 
predetermined positions for the calibration. You cannot specify standard 
location on the plate. 


2
3


4


5
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3. Select the chemistry standard and the dye set that you are running the 
calibration for.


Note: If the dye set list is empty, ensure that your instrument is configured with 
a compatible polymer type and capillary length for the selected chemistry 
standard.


IMPORTANT! To calibrate a custom dye set using AnyDye, first create the dye 
set (see “Create a new dye set” on page 168), then select the name of the custom 
dye set from the Dye Set list. The AnyDye selection in the Dye Set list contains 
default settings. It does not correspond to custom dye sets created with the 
AnyDye dye set template.


4. (Optional) Select Allow Borrowing. Selecting this option instructs the software 
to automatically replace information from failed capillaries with information 
from an adjacent passing capillary with the highest Quality value. For more 
information, see “What you see during a spectral calibration” on page 112.


5. Click Start Run. The following occurs:


• The system sets up three injections (see “What you see during a spectral 
calibration” on page 112 for information on the number of injections 
performed).


• The Capillary Run Data display updates after each injection is complete.


• The status bar updates during Run 1.


IMPORTANT! The status bar does not update during Run 2 or Run 3.


• Passing and failing capillaries are shown in green and red respectively. 
Borrowed capillaries are shown in yellow with an arrow indicating the 
adjacent capillary from which results were borrowed.


To display the result for each capillary (spectral data, Quality Value, and 
Condition Number) below the run results table, click a capillary in the table.


Note: The results displayed when you click a borrowed capillary are the passing 
results borrowed from the adjacent capillary. To determine the reason that a 
capillary fails, view the spectral calibration report. See “View and print a 
spectral calibration report” on page 116.
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For all spectral calibration injections (even capillaries that are green in the 
Overall row), evaluate the data as described in the next section.


Spectral Quality
Values and
Condition
Numbers


Spectral Quality Value


A spectral Quality Value reflects the confidence that the individual dye emission 
signals can be separated from the overall measured fluorescence signal. It is a 
measure of the consistency between the final matrix and the data from which it was 
computed. A Quality Value of 1.0 indicates high consistency, providing an ideal 
matrix with no detected pull-up/pull-down peaks.


In rare cases, a high Quality Value can be computed for a poor matrix. This can 
happen if the matrix standard contains artifacts, leading to the creation of one or 
more extra peaks. The extra peak(s) causes the true dye peak to be missed by the 
algorithm, and can lead to a higher Quality Value than would be computed with the 
correct peak. Therefore, it is important to visually inspect the spectral calibration 
profile for each capillary (see “Evaluate the spectral calibration data” on page 110).


Condition Number


A Condition Number indicates the amount of overlap between the dye peaks in the 
fluorescence emission spectra of the dyes in the dye set.


If there is no overlap in a dye set, the Condition Number is 1.0 (ideal conditions), the 
lowest possible value. The condition number increases with increasing peak overlap. 


The ranges that the software uses to determine if a capillary passes or fails are: 


Dye Set Quality Value Minimum Condition Number Maximum


AnyDye 0.8 (default) 20.0 (default)


E 0.95 5.5


E5 0.95 6.0


F 0.95 8.5


G5 0.95 13.5


J6 0.95 8.0


Z 0.95 5.5
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Evaluate the spectral calibration data


IMPORTANT! Do not accept a spectral calibration until you examine the data for all 
capillaries.


When a spectral calibration completes successfully, the Overall row displays green, 
red, or yellow results. 


For each capillary:


1. Click a capillary to display the spectral and raw data for a capillary. 


2. Check that the data meet the following criteria: 


Attribute Acceptance Criteria Example


Order of the 
peaks in the 
spectral profile 
from left to right


• 4-dye: blue-green-yellow-red


• 5-dye: blue-green-yellow-red-orange


Order of the 
peaks in the raw 
data profile from 
left to right


• Sequencing (matrix standard only):
– 4-dye: red-yellow-blue-green


• Fragment analysis/HID:
– 4-dye: red-yellow-green-blue
– 5-dye: orange-red-yellow-green-blue


Extraneous 
peaks in the raw 
data profile


None


Note: The E5 profile may include extraneous 
peaks outside the matrix peak region which 
can be ignored. 
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3. As needed, zoom on the spectral profile traces to determine if the data meet the 
criteria:


a. Place the pointer above the top of the plot or to the 
left of the plot at the start of the area you want to 
zoom, then click to turn the pointer to .


b. With the  still above the plot or to the left of the 
plot, click-drag to the end of the area you want to 
zoom. Do not drag the  inside the plot area. Doing so changes  
back to a pointer and does not zoom as expected.


You can also click zoom and fit buttons to zoom. 


4. If the data for all capillaries meet the criteria above, click Accept Results. 


5. If any capillary data does not meeting the criteria above, click Reject Results, 
then go to “Spectral calibration troubleshooting” on page 301.


Peak 
morphology in 
the spectral 
profile


• No gross overlaps, dips, or other 
irregularities


• Peaks separate and distinct


Note: The profiles of G5 (shown to the 
right), F, and J6 may not be as smooth as 
the profiles for other dye sets (shown above) 
due to the effect of variable binning (a 
feature that reduces signal variation 
between dyes of different fluorescent 
efficiencies).


Attribute Acceptance Criteria Example







112 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Section 1 Calibration


What you see during a spectral calibration


A spectral calibration automatically sets up three injections. The number of 
injections performed depends on:


• The number of capillaries that pass or fail during an injection


• Whether you select the Allow Borrowing option


Note: The first time you perform a spectral calibration (for each dye set) after 
installing a new capillary array, you may notice pull-down peaks (or mirror image 
peaks). These pull-down peaks will eventually correct themselves once the run 
completes.


Capillary
information


sharing


A spectral calibration can share capillary information:


• Between injections – If a capillary in an injection does not meet the spectral 
Quality Value and Condition Number limits shown on page 109, the software 
automatically uses the information from that capillary in a different injection.


• Within an injection – If a capillary in an injection does not meet the spectral 
Quality Value and Condition Number limits shown on page 109 and the Allow 
Borrowing option is selected, the software can also use the information from a 
capillary to the left or the right of that capillary, if the values are higher than 
those for that capillary in a different injection. 


Spectral
calibration with


Borrowing
disabled


When Borrowing is disabled, all capillaries must pass (meet the spectral Quality 
Value and Condition Number limits) for the calibration to pass.


Injection 1 • The software evaluates the Quality Value and Condition Number of all 
capillaries.


• If all capillaries pass, the calibration is complete, and injections 2 and 3 
are not performed.


• If any capillaries fail, injection 2 is performed.


Injection 2 • The software evaluates the Quality Value for each capillary across 
injections 1 and 2 and uses the information from the capillary with the 
highest Quality Value.


• If all capillaries now pass, the calibration is complete and injection 3 is not 
performed.


• If the same capillary fails in both injection 1 and 2, injection 3 is 
performed.


Injection 3 • The software evaluates the Quality Value for each capillary across 
injections 1, 2, and 3 and the information from the capillary with the 
highest Quality Value.


• If all capillaries now pass, the calibration passes.
• If the same capillary fails in injection 1, 2, or 3, the calibration fails.
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Spectral
calibration with


Borrowing
enabled


When Borrowing is enabled, all capillaries have to pass (meet the spectral Quality 
Value and Condition Number limits) within the borrowing limits:


• 8-capillary instruments – One adjacent-capillary borrowing event allowed


• 24-capillary instruments – Up to three adjacent-capillary borrowing events 
allowed (the number of allowed borrowing events can be decreased in 
Preferences).


Injection 1 • The software evaluates the Quality Value and Condition Number of all 
capillaries.


• If all capillaries pass, the calibration is complete, and injections 2 and 3 
are not performed.


• If any capillaries fail, the software borrows from an adjacent capillary.
• If, after borrowing, >1 or > 3 capillaries fail, injection 2 is performed.


Injection 2 • The software evaluates the quality values between adjacent capillaries in 
injection 2 and for each capillary across injections 1 and 2 and the 
information with the highest Quality Value for each capillary.


• If all capillaries pass, the calibration is complete and injection 3 is not 
performed.


• If, after borrowing, >1 or > 3 capillaries from injection 1 or 2 do not pass, 
injection 3 is performed.


Injection 3 • The software evaluates the quality values between adjacent capillaries in 
injection 3 and for each capillary across injections 1, 2, and 3, then the 
information with the highest Quality Value for each capillary.


• If all capillaries now pass, the calibration passes.
• If after borrowing, >1 or > 3 capillaries from injection 1, 2, or 3 do not 


pass, the calibration fails.
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Example spectral calibration data


Dye Set E created
from Sequencing


Standard


Dye Set Z created
from Sequencing


Standard
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Dye Set G5
created from


Matrix Standard
Set DS-33


Dye Set E5
created from


Matrix Standard
Set DS-02


Export spectral calibration results


To export spectral calibration results:


1. Click Export Spectral Calibration Results.
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2. Specify an export file name and location.


3. Click Save.


The export file contains the following results:


View and print a spectral calibration report


Note: Spatial and spectral calibration reports include the date on which a capillary 
array is installed for the first time on the instrument. Install standard reports use the 
most recent install date if a capillary array was removed and re-installed on the 
instrument.


1. Click  View Spectral Calibration Report.


2. In the Report screen, click toolbar options to manipulate the report as needed. 
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print. 


4. Close the report.


Save historical calibration reports (.pdf) for record keeping


IMPORTANT! After performing a calibration, save the calibration report 
electronically for record keeping. The software does not save historical calibration 
results. Only the most recent spectral calibration for each dye set is maintained in the 
software.


• Capillary Number • Quality Value


• Condition Number • Peak Height


• Scan Number • Reason For Failure


• Borrowed From Capillary • Run From Injection
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1. Click  View Spectral Calibration Report.


2. Click  Print. 


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.


View the spectral calibration history


Select History View, then select a dye set to view the associated calibration history.
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Section 2 Performance check


The Performance check allows you to periodically self-check the instrument system 
using Applied Biosystems standard. 


Run the sequencing install standard performance check


When to perform When your instrument is installed, the service engineer runs a sequencing install 
standard performance check. 


Applied Biosystems recommends that you run the sequencing install standard 
performance check monthly to verify that the instrument meets read length 
specifications. 


The Sequencing Install Performance check has an option to include and save the 
spectral calibration. If you select this option and you accept the sequencing install 
standard results, you do not need to run the spectral calibration (described in 
“Spectral calibration” on page 103) for E and Z dye sets. You still need to run 
spectral calibrations for other dyes sets.


The performance check is application-specific. If you will run general sequencing 
applications with POP-7™ polymer and MicroSeq® ID applications with POP-6™ 
polymer, install the appropriate polymer and perform separate performance checks.


Estimated run
times


• General sequencing – 45 minutes 


• MicroSeq® ID – 2 hours


Prepare for the sequencing install standard performance check


Prepare the
instrument


1. In the Dashboard, check consumable status (“Check consumable status” on 
page 29). Ensure that:


• Consumables are not expired


• Adequate injections remain for consumables


2. Ensure that the buffer levels are at the fill lines (“Check buffer fill levels” on 
page 31). 


3. Set the oven temperature, then click Start Pre-heat:


• 60 °C – General sequencing POP-7™ polymer


• 50 °C – MicroSeq® ID POP-6™ polymer


Pre-heat the oven and detection cell while you prepare for a run (detection cell 
temperature is set by the software). Preheating helps mitigate subtle first-run 
migration rate effects. The pre-heat function automatically turns off after 
2 hours.


Applied Biosystems recommends that you pre-heat the oven for at least 
30 minutes before you start a run if the instrument is cold.
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4. Check the pump assembly for bubbles and run the Remove Bubble wizard if 
needed (see page 251).


Prepare the
installation


standard plate


IMPORTANT! Do not use warped or damaged plates.


1. Prepare the sequencing install standard as described in the product insert. See 
Table 28 on page 259 for standard part numbers.


2. Load the standards in injection position 1 in the spectral calibration plate:


IMPORTANT! You do not create a plate for the performance check. The 
software uses predetermined positions for the performance check run. You 
cannot specify standard location on the plate. If you do not place standards in 
the positions indicated, the calibration will fail.


• 96 – Supports 96-well standard reaction plate. 8-strip standard tubes are 
also supported with appropriate retainers. 


• 96-Fast Tube – Supports 96-well Fast reaction plate. 8-strip fast tubes are 
also supported with appropriate retainers.


3. Briefly centrifuge the plate containing the standards.


Application Standard


General sequencing 
(POP-7™ polymer, 50-cm capillary)


BigDye® Terminator (BDT) v3.1 Standard


MicroSeq® ID applications
(POP-6™ polymer, 50-cm capillary)


BigDye® Terminator (BDT) v1.1 Standard


8-capillary


96-well plate


A1 through H1


24-capillary


96-well plate


A1 through H1, A2 through H2, and 
A3 through H3


24-capillary


384-well plate


Note: 384-well 
plates are not 
supported on 
8-capillary 
instruments.


Columns 1, 3, 
and 5 in rows 
A, C, E, G, I, K, 
M, O
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4. Verify that each sample 
is positioned correctly 
in the bottom of its 
well.


IMPORTANT! If the 
reagents of any well 
contain bubbles or are 
not located at the 
bottom of the well, briefly centrifuge the plate, remove the plate from the 
centrifuge, and verify that each sample is positioned correctly in the bottom of 
its well.


5. Store the plate on ice until you prepare the plate assembly and load the plate in 
the instrument.


Prepare the plate
assembly


IMPORTANT! Prepare the plate assembly on a clean, level surface. Do not heat plates 
that are sealed with septa.


1. Align the holes in the septa 
strip with the wells of the plate, 
then firmly press downward 
onto the plate.


2. Place the sample plate into the 
plate base. 


IMPORTANT! Make sure to 
use the correct plate base for 
standard plates versus 8-tube 
strips and fast plates. Using the 
wrong plate base may affect 
performance.


3. Snap the plate retainer (cover) onto the plate, septa, and plate base.


4. Verify that the holes of the plate retainer and the septa strip are aligned. If not 
aligned, re-assemble and then assemble the plate assembly.


IMPORTANT! The array tips will be damaged if the plate retainer and septa strip 
holes do not align correctly. 


Load the plate in
the instrument


1. Place the plate in the autosampler with the labels 
facing you (or the instrument door) and the 
notched corner of the plate in the notched corner 
of the autosampler. 


2. Close the instrument door to re-initialize the 
instrument.


Plate retainer


Plate with 
septa strip


Plate base
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Run the sequencing install standard performance check


1. Access the sequencing install standard 
screen (Figure 9 on page 122): Select 
Maintenance, then select Sequencing 
Install Standard in the navigation pane.


2. Select the chemistry type: General 
Sequencing or MicroSeq® ID.


3. Select the plate type and plate position in 
the instrument.


Note: You do not create a plate for the performance check. The software uses 
predetermined positions for the run. You cannot specify standard location on the 
plate. 


Figure 9 Sequencing Install Standard screen


2
3


4


5
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4. (Optional) If you have not already run a spectral calibration, select Keep 
Spectral Calibration Data to save the sequencing install standard run (if it 
passes) as a spectral calibration. General Sequencing with BDTv3.1 Install 
standard and POP-7™ polymer generates a Z dye set spectral calibration.


Note: he spectral calibration record will only be saved if Keep Spectral 
Calibration Data option is checked on the screen. If you decide to uncheck the 
option, create a separate spectral calibration from the Maintenance menu. 


• MicroSeq® with BDTv1.1 Install Standard and POP-6™ polymer generates 
an E dye set spectral calibration.


5. Click Start Run. 


IMPORTANT! Do not accept a sequencing installation standard run until you 
examine the data.
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What you see during a run


The system performs one run, then evaluates:


• Spectral data, if you specified to keep spectral data


• Sequence data


The Capillary Run Data display (Figure 10 on page 124) updates after the run is 
complete:


• The spectral calibration status is displayed in the first row of the run results 
table. Passing and failing capillaries in the performance run are shown in green 
and red respectively for the CRL criteria. Borrowed capillaries (spectral only) 
are shown in yellow with an arrow indicating the adjacent capillary from which 
results were borrowed. The spectral result for each capillary is displayed below 
the run results table.


Note: Clicking a borrowed capillary displays borrowed, not failed, data. For 
information on why a capillary failed, look in the Sequencing Install Standard 
Detail Report.


• The sequencing install standard status is displayed in the third row of the run 
results table (CRL Pass/Fail).


• The Quality Value and Condition Number for each capillary is displayed below 
the table. 


Figure 10 Sequencing install standard – capillary run data 
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How the software determines passing and failing capillaries for the spectral 
calibration


The software evaluates the Quality Value and Condition Number for each capillary 
(for more information, see “Spectral Quality Values and Condition Numbers” on 
page 109).


Borrowing is automatically enabled: 1 borrowing event is allowed for 8-capillary 
instruments, up to 3 borrowing events for 24-capillary instruments. For more 
information, see “Capillary information sharing” on page 112. The number of 
borrowing events can be decreased – see “User preferences” on page 34.


Thresholds used by the software for pass/fail are:


How the software determines passing and failing capillaries for the 
sequencing performance check


The software calculates the Contiguous Read Length for each capillary. Capillaries 
that are below the threshold fail. The remaining results that the software displays are 
for information only.


Dye Set Quality Value Minimum Condition Number 
Maximum


E 0.95 5.5


Z 0.95 5.5


Result Description


Contiguous Read 
Length (CRL) 


The longest uninterrupted segment of bases with an average Quality Value (QV) ≥ 20. 


In addition to evaluating the QV of a base call, the software considers the QV of adjacent 
bases within a ± 20-bp moving average to determine a contiguous read length based on 
quality values: the software starts from the 5' end and calculates the average QV across a 
moving window size of 20, sliding 1 bp at a time, to the 3' end. The resulting longest 
contiguous segment is determined as the CRL.


CRL Pass/Fail • General sequencing – Capillaries with a CRL ≤ 500 bp fail.
• MicroSeq® ID – Capillaries with a CRL ≤ 600 bp fail.


For information only – Based on alignment of the base-called sample sequence with the known reference of the 
sequencing install standard


CRL Basepair 
Accuracy


CRL accuracy is determined by base-pair comparison between the base-called sample and 
the known reference sequence for the install standard within the contiguous read length 
region calculated (as described in the CRL definition above). 


Read Length The length of read (in bases) at which base calling accuracy is ≥98.5%.


The read length value for this information is derived from basecall-accuracy, not from quality 
value.


Basepair Accuracy 
(Read Length 
Accuracy)


Basepair Accuracy is determined by base-pair comparison between the sample and the 
known reference sequence for the install standard in the read length range (see the Scoring 
settings at the top of the screen for read length range) with ≥98.5% accuracy in the called 
sequence when compared to the reference sequence).


CRL Median and SD Median and standard deviation for all capillaries.
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Evaluate sequencing install standard data


When a sequencing install standard run completes successfully, the CRL Pass/Fail 
row displays green or red results. 


For each capillary:


1. Click a capillary to display the spectral and raw data profiles for a capillary. 


2. Check that the data meet the following criteria:


3. (Optional) Review the CRL accuracy to determine discrepancies from the 
reference sequence:


• General sequencing: 40 to 539 bp


• MicroSeq® ID: 20 to 619 bp


If you observe large discrepancies (for example, 5 to 10 contiguous miscalled 
bases in the middle of a sequence), review the data. If you see a raw data peak 
larger than the adjacent peaks with baseline pull-up in all 4-dye color channels, 
it may indicate the presence of a bubble. Check the pump, run the Remove 
Bubbles wizard (see “Remove bubbles from the polymer pump” on page 251), 
then repeat the run as needed.


4. If the data for all capillaries meet the criteria above, click Accept Results. 


5. If the data for the required number of capillaries do not meet the criteria above 
(7 capillaries for 8-capillary instruments, 21 capillaries for 24-capillary 
instruments):


a. (Optional) If you want to generate a report for the failed calibration, click 
 View Summary Report or  View Detail Report before you click 


Reject Results. To save the report electronically, select CutePDF as the 
printer.


Attribute Acceptance Criteria Example


Order of the peaks in the 
spectral profile (intensity vs 
pixel) from left to right


4-dye: blue-green-yellow-red


Extraneous peaks in the raw 
data profile (intensity vs scan)


None


Note: The E5 profile may include 
extraneous peaks outside the matrix peak 
region, which can be ignored. 


E5:


Peak morphology in the spectral 
profile (intensity vs pixel)


• No gross overlaps, dips, or other 
irregularities


• Peaks separate and distinct
• Peak apexes are separate and distinct 


(the tails will overlap)
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b. Click Reject Results. For troubleshooting information, see “Sequencing 
install standard troubleshooting” on page 302.


IMPORTANT! If you reject results, the spectral calibration is not saved.


Example sequencing install standard results


View previously run sequencing install standards


Select History View, then select an install standard to view the associated calibration 
information.


View and print a sequencing install standard report


IMPORTANT! Ensure that all dyes are selected before viewing the report. The report 
may contain incomplete data if all dyes are not selected.


Note the following:


• Install standard reports include the most recent install date if a capillary array 
was removed, then re-installed on the instrument. Spatial and spectral 
calibration reports include the date on which a capillary array is installed on the 
instrument for the first time.
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• The sorting in the Install Standard screen is not applied to the report.


• You can generate a report for a failed installation standard run before you click 
Reject Results. 


1. Click  View Summary Report or  View Detail Report.


2. In the Report screen, click toolbar options to manipulate the report as needed. 
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print. 


4. To save the report electronically (.pdf), print the report and select CutePDF 
Writer as the printer.


5. Close the report.


Save historical performance check reports (.pdf) for record keeping


IMPORTANT! After performing a performance check, save the performance check 
report electronically for record keeping. The software does not save historical 
calibration results. Only the most recent spectral calibration for each dye set is 
maintained in the software.


1. Click  View Summary Report or  View Detail Report.


2. Click  Print. 


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.
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Run the fragment analysis or HID Install standard 
performance check


When to perform


When your instrument is installed, the service engineer runs a fragment analysis or 
HID install standard install performance check. 


Applied Biosystems recommends that you run the fragment or HID install standard 
performance check monthly to verify that the instrument conforms to fragment 
analysis sizing precision, sizing range, and peak height specifications. 


IMPORTANT! The performance check is application-specific. If you change polymer 
and capillary length, you must perform a new performance check. 


Estimated run
time


30 minutes 


Prepare for the fragment or HID install standard performance check


Prepare the
instrument


1. If you have not already done so, perform a spatial calibration (see “Spatial 
calibration” on page 99).


2. In the Dashboard, check consumable status (page 29). Ensure that:


• Consumables are not expired


• Adequate injections remain for consumables


3. Ensure that the fluid levels are at the fill lines (“Check buffer fill levels” on 
page 31). 


4. Set the oven temperature to 60 °C, then click Start Pre-heat.


Pre-heat the oven and detection cell while you prepare for a run (detection cell 
temperature is set by the software). Preheating helps mitigate subtle first-run 
migration rate effects. The pre-heat function automatically turns off after 
2 hours.


Applied Biosystems recommends that you pre-heat the oven for at least 
30 minutes before you start a run if the instrument is cold.


5. Check the pump assembly for bubbles and run the Remove Bubble wizard if 
needed (see page 251).


Prepare the
installation


standard plate


IMPORTANT! Do not use warped or damaged plates.
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Section 2 Performance check


1. Prepare the installation standard as described in the product insert. See Table 29 
on page 260 for standard part numbers.


2. Load the standards in injection position 1 in the plate:


IMPORTANT! You do not create a plate for the performance check. The 
software uses predetermined positions for the performance check run. You 
cannot specify standard location on the plate. If you do not place standards in 
the positions indicated, the calibration will fail.


3. Briefly centrifuge the plate containing the standards.


4. Verify that each sample 
is positioned correctly 
in the bottom of its 
well.


IMPORTANT! If the 
reagents of any well 
contain bubbles or are 
not located at the 
bottom of the well, briefly centrifuge the plate, remove the plate from the 
centrifuge, and verify that each sample is positioned correctly in the bottom of 
its well.


Application Installation Standard


Fragment analysis
(G5 dye set, POP-7™ polymer, 50 cm 
capillary)


GeneScan™ Installation Standard DS-33 


HID 
(G5 dye set, POP-4™ polymer, 36 cm 
capillary)


AmpFlSTR® Identifiler® Allelic Ladder 


8-capillary


96-well plate


A1 through H1


24-capillary


96-well plate


A1 through H1, A2 through H2, and 
A3 through H3


24-capillary


384-well plate


Note: 384-well 
plates are not 
supported on 
8-capillary 
instruments.


Columns 1, 3, 
and 5 in rows 
A, C, E, G, I, K, 
M, O
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5. Store the plate on ice until you prepare the plate assembly and load the plate in 
the instrument.


Prepare the plate
assembly


IMPORTANT! Prepare the plate assembly on a clean, level surface. Do not heat plates 
that are sealed with septa.


1. Align the holes in the septa strip with the wells of the plate, then firmly press 
downward onto the plate.


2. Align the holes in the septa 
strip with the wells of the plate, 
then firmly press downward 
onto the plate.


3. Place the sample plate into the 
plate base. 


IMPORTANT! Make sure to 
use the correct plate base for 
standard plates versus 8-tube 
strips and fast plates. Using the 
wrong plate base may affect 
performance.


4. Snap the plate retainer (cover) onto the plate, septa, and plate base.


5. Verify that the holes of the plate retainer and the septa strip are aligned. If not 
aligned, re-assemble and then assemble the plate assembly.


IMPORTANT! The array tips will be damaged if the plate retainer and septa strip 
holes do not align correctly. 


Load the plate in
the instrument


1. Place the plate in the autosampler with the labels 
facing you (or the instrument door) and the 
notched corner of the plate in the notched corner 
of the autosampler. 


2. Close the instrument door to re-initialize the 
instrument.


Plate retainer


Plate with 
septa strip


Plate base
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Section 2 Performance check


Run the fragment analysis or HID install standard performance check


1. Access the Fragment Install Standard or 
the HID install standard screen: Select 
Maintenance, then select Fragment 
Install Standard or HID Install 
Standard in the navigation pane.


2. Select the plate type and plate position in 
the instrument.


Note: You do not create a plate for the 
performance check. The software uses 
predetermined positions for the run. You 
cannot specify standard location on the 
plate. 


3. Click Start Run.
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2


3
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Section 2 Performance check


What you see during a run


The system performs one run and indicates the number of observed allele and size 
standard peaks.


The Capillary Run Data display updates after the run is complete. The number of 
observed size standard and allele peaks is shown. Results for each allele are shown at 
the bottom of the screen in the Run Information table.


Note: The example shown below is for the HID install standard.


Number of peaks
per capillary


Plot and allele
size/height


information for the
selected capillary


Allele results for all
capillaries
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How the software determines passing and failing capillaries for the 
fragment/HID performance check


The software evaluates peaks in the data for each capillary. To be identified as a 
possible allele, peaks must be within the following ranges (nominal allele size, or 
reference bin size, is hard-coded):


• All markers except THO1: ± 0.7 bp of nominal size for the allele


• THO1: ± 0.5 bp of nominal size for the allele


For all peaks that are within the nominal size range, the software calculates the 
Average Peak Height and the Sizing Precision. Peaks that meet the thresholds below 
pass. 


Evaluate fragment/HID install standard data


1. Examine the number of size standard and allele peaks found for each capillary.  


Note: The number of expected peaks shown below is for the HID install 
standard.


Result Description Threshold


Avg Peak Height Average of peak heights for observed allele peaks of the 
included capillaries.


• Fragment: > 175 RFU
• HID: > 400 RFU


Sizing Precision Standard deviation of the observed allele fragment 
sizes.


≤0.15 for expected alleles


Pass/Fail Alleles with a sizing precision and average peak height that do not meet thresholds fail.


Note: Review the data for failed alleles as described below.


Result Description


For information only


Nominal Size Expected allele fragment peak size (bp).


Mean Average fragment size for the observed allele peaks.


Peak Height % > Min Percentage of observed allele peaks with a peak height above the minimum threshold.


Sizing Accuracy Difference between the allele size and the mean allele size.


Expected


Observed
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Section 2 Performance check


2. If the expected number of alleles and size standard peaks are found, click 
Accept Results. 


If the expected number of alleles and size standard peaks are not found, 
troubleshoot as described below.


Troubleshoot 1. Click a capillary 
with fewer than the 
expected number of 
peaks to display 
detailed information 
for each allele in the 
table below the plot. 


2. Double-click the 
Size column to sort 
results and identify 
the alleles that were 
not found. 


A “0” Size value 
indicates that an 
allele falls outside 
the expected size 
window (Nominal 
Size ± 0.7 bp or ± 0.5 for THO1).


3. Troubleshoot failing data:


a. Analyze the install standard data files in your secondary analysis software 
(GeneMapper® Software v4.1 or later; GeneMapper® ID-X Software 
Software v1.2 or later using Identifiler® kit panels and bins).


b. Evaluate the failed data and examine the alleles not found by the 3500 
Series Data Collection Software.


c. If the alleles are properly called in the secondary analysis software, you 
can:


– Deselect the Include checkmark for a capillary.


– Click Recalculate.


– Accept the install standard results.


Note: The GeneMapper® ID-X Software may identify alleles not identified 
by the 3500 Series Data Collection Software because of the bin-offsetting 
feature (which uses the observed alleles in the allelic ladder samples to 
adjust the reference bin locations for samples).


If the alleles are not properly called:
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– (Optional) Click  View Detail Report to save a record of the failed 
run. To save the report electronically (.pdf), print the report and select 
CutePDF Writer as the printer. For more information, see “Save 
historical performance check reports (.pdf) for record keeping” on 
page 138.


– Click Reject Results.


– Rerun the install standard to determine if the problem may be caused 
by sample preparation, a poor injection, a capillary issue, or a system 
problem (which may require instrument service). For more 
information, see “Fragment/HID install standard troubleshooting” on 
page 303.


Example fragment install standard results


Example HID install standard results


View previously run install standards


Select History View, then select an install standard to view the associated calibration 
information.


View and print a fragment or HID install standard detail report


IMPORTANT! Ensure that all dyes are selected before viewing the report. The report 
will contain incomplete data if all dyes are not selected.


Note the following:
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Section 2 Performance check


• Install standard reports include the most recent install date if a capillary array 
was removed, then re-installed on the instrument. Spatial and spectral 
calibration reports include the date on which a capillary array is installed on the 
instrument for the first time.


• The sorting in the Install Standard screen is not applied to the report.


• To generate a report for a failed installation standard run, you must do so before 
you click Reject Results. 


1. Click  View Detail Report.


2. In the Report screen, click toolbar options to manipulate the report as needed. 
Place the mouse pointer over an item for a description of the item.


3. To print the report, click  Print. 


4. Close the report.


Save historical performance check reports (.pdf) for record keeping


IMPORTANT! After performing a performance check, save the performance check 
report electronically for record keeping. The software does not save historical 
calibration results. Only the most recent spectral calibration for each dye set is 
maintained in the software.


1. Click  View Detail Report.


2. Click  Print. 


3. In the Printer dialog box, select CutePDF Writer as the printer.


4. Specify a name and location for the report.
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6Manage Library Resources


Overview of libraries
The Library workflow contains the screens where you manage assays, protocols, and 
other items that you use to acquire and process data.


The Library workflow contains:


• Items that you select when you set up a run: 


– Plates


– Assays


– Optional filename conventions


– Optional results groups


• Items that you select when you create an assay:


– Instrument protocols


– Primary analysis protocols – Basecalling (sequencing), sizecalling 
(fragment analysis), QC (HID analysis)


– Optional secondary analysis protocols – Sequencing analysis, fragment 
analysis, and HID analysis


• Items you select when you create instrument sizecalling and QC protocols:


– Dye sets 


– Size standards


Factory-provided,
template, and
locked items


The 3500 Series Data Collection Software libraries include factory-provided items 
that are optimized for different applications (for example, instrument protocols with 
specific run modules and primary analysis protocols with specific settings). You can 
use the factory-provided items directly. If the factory-provided items do not suit your 
needs, you can modify the factory-provided items, or create new items.


Entries in the library may be flagged with the following symbols:


•  Factory-provided. Cannot be edited or deleted.


•  Template.


•  Locked. If your system includes the SAE module, can be unlocked and 
modified only by the user who created it, the administrator, or another user with 
unlock permissions. For information, see Chapter 7, “Use Security, Audit, and 
E-Sig Functions (SAE Module)” on page 197.
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Chapter 6 Manage Library Resources


General library procedures


Access libraries


Select Library in the menu bar to access the Library 
workflow.


The Library workflow contains the screens where you 
manage assays, protocols, and other items that you use 
to acquire and process data.


The Library workflow contains:


• Items that you select when you set up for a run: 
plates, assays, filename conventions, and results 
groups


• Items that you select when you create an assay:


– Instrument protocols


– Primary analysis protocols – Basecalling 
(sequencing), sizecalling (fragment analysis), 
QC (HID analysis)


– Optional secondary analysis protocols – 
Sequencing analysis, fragment analysis, and HID analysis


• Items you select when you create instrument, sizecalling, and QC protocols:


– Dye sets 


– Size standards


You can click Main Workflow, or select Dashboard or any other menu item at any 
time to advance from the Library workflow.


Create a new entry from a factory-provided, template, or locked entry


IMPORTANT! Auditing of an item depends on whether it is created directly from the 
library or from within another item (for example, you can create an assay directly 
from the library, or within a plate in the Assign Plate Contents screen). For more 
information on auditing, see “Review the object audit history” on page 210.


1. Select the factory-provided entry in the library.


2. Click  Duplicate. The software creates a “Copy of ” the item you duplicated.


3. Select the “Copy of ” item, then click  Edit.


4. Enter a name for the item.


5. Modify parameters as needed (see the appropriate section for information).
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6. Click Save.


Delete a library entry


IMPORTANT! Auditing of an item depends on whether it is deleted directly from the 
library or from within another item (for example, you can delete an assay directly 
from the library, or within a plate in the Assign Plate Contents screen). For more 
information on auditing, see “Review the object audit history” on page 210.


Note: You cannot delete  factory-provided items.


Select an item, then click  Delete.


Deleting a library entry does not affect existing items that contain the entry. (When 
you select an item to include in a higher-level item, a copy of that item is included in 
the higher-level item. For example, when you select an instrument protocol to include 
in an assay, a copy of the instrument protocol is included in the assay. If you delete 
the instrument protocol, the copy of the instrument protocol in the assay remains 
intact.)


For information on how deleted items are tracked in auditing, see “Audit action” on 
page 210.


Edit a library entry


IMPORTANT! Auditing of an item depends on whether it is edited directly from the 
library or from within another item (for example, you can edit an assay directly from 
the library, or within a plate in the Assign Plate Contents screen). For more 
information on auditing, see “Review the object audit history” on page 210.


1. Select an item, then click  Edit.


2. Modify parameters as needed.


3. Click Save.


Import and export a library entry


You can import and export .xml files for use with other 3500 or 3500xL analyzer 
instruments:


• Import – Click  Import, then select the .xml file to import. If any items in 
the import file exist in the library, the software displays a message and gives you 
the option to replace or skip the item.


• Export – Select one or more entries, then click  Export, then specify a 
location for the export file.


To select multiple entries, Shift-click to select contiguous entries, Ctrl-click to 
select non-contiguous entries.
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View audit and e-signature histories for library entries


Note: An administrator can also view audit and e-signature histories in the SAE 
module. For information, see Chapter 7, “Use Security, Audit, and E-Sig Functions 
(SAE Module)” on page 197.


To view the audit or e-signature history for a library entry:


1. Select the item in the library.


2. Click  View Audit History or  View E-Signature History (active only if 
the selected item is enabled for e-sig).


Note: Factory-provided items do not list creation date in the audit history. If you 
duplicate a factory-provided item, the new item contains an audit history that 
starts with the duplication date listed as the creation date.


3. For more information, see “Display audit histories” on page 209.


Sort, filter, and search library entries


Sort Double-click column headers to sort. Multi-column sorting is supported:


• Double-click a column header to sort the column.


• Alt+Shift-click another column header to sort another column.


• Alt+Shift-click a third column header to sort a third column.


Numbers in the column headers reflect sort order.


Filter You can select an application type from the Filter list 
to display only plates for the selected application.


Search In each library, you can select a category to search, 
then enter the text to search for. The list of categories 
corresponds to the column headers in each library.


Click Go to search. Click Clear to remove the search 
criteria.
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Customize a library table


Click the Table 
Settings button, then 
specify the columns to 
show or hide.


Click:


• Apply – To use 
the settings for 
this session only.


• Save to 
Preferences – To 
save for future use by all users. If your system includes the SAE module, 
preferences are saved for the logged-in user. 


• Restore Defaults – To restore factory default settings.


Plates library
The Plates library contains all plates that have been saved in the software (plates that 
have been run and plates that have not yet been run).


Plate overview


Plate definition A plate associates sample attributes (sample information and analysis information) 
with a well position. A plate defines how samples are analyzed during capillary 
electrophoresis and how sample files are named and stored after analysis.


When you create a plate, you specify:


• Plate type (sequencing, fragment, mixed, or HID)


• Number of wells, capillary length, and polymer type


When you set up a plate for a run, you add assays, optional file name conventions, 
and optional results groups to wells in the plate. If you add these items from the 
library, a copy of the items is added to the plate, and can be modified independently 
from the original items stored in the library. For information on how changes are 
tracked if auditing is enabled, see “Audit action” on page 210.


Plate templates The Plates library includes templates that are optimized for different applications (for 
example, plates defined with the appropriate polymer and capillary length) that you 
can use to create new plates. 
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Create a new plate 


1. Access the Plates library.


2. Click Create.


The software switches to the Main 
workflow and displays the Define 
Plate Properties screen (Figure 11 
on page 145).


Note: You can also access the 
Define Plate Properties screen from 
the Dashboard and the Assign Plate 
Properties screen.


3. To create a new plate, specify settings 
(Table 6 on page 145).


To create a new plate based on an 
existing plate, click  New Plate, 
then select an option. Select a plate, 
click Open, then specify settings.


For information on other Create New Plate options, see:


• “Create a plate from a template” on page 43.


• “Create a plate for importing” on page 73 (for the Create New Plate from a 
Standard Format File option)


4. Select a Save option.
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Figure 11 Define Plate Properties


Table 6 Define Plate Properties


Setting Description


Plate Details


Name Plate name. Names must be unique.


Number of Wells • 96 well – For standard 96-well plates
– 96–Supports 96-well standard reaction plate. 8-strip standard 


tubes are also supported with appropriate retainers. 
• 96 Fast tube – For Fast 96-well plates and 8-strip tubes


– 96-Fast Tube– Supports 96-well Fast reaction plate. 8-strip fast 
tubes are also supported with appropriate retainers.


• 384 well – 384-well plates


Plate Type • Sequencing
• Fragment analysis
• Mixed (Seq + Frag)
• HID


Capillary Length and Polymer Capillary length and polymer type with which the plate will be used


Owner, Barcode, Description (optional) Optional text entries


You can use these entries to search for plates in the Plates library and in 
run logs (Tools View Logs).
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Secondary Analysis 


Note: The secondary analysis protocol settings you specify in an assay must match the auto-analysis settings for the 
plate. For more information, see:


• “Sequencing analysis protocols library (secondary analysis)” on page 189
• “MicroSeq® ID protocols library (secondary analysis)” on page 191
• “Fragment analysis protocols library (secondary analysis)” on page 193
• “HID analysis protocols library (secondary analysis)” on page 195


Perform Auto-Analysis Enables the plate for use with auto-analysis with a supported secondary 
software


Software Type Supported secondary software


Software Location Computer on which the supported secondary software is installed


Username User name and password required by the secondary analysis software


Password


Auto-Analysis is performed
(fragment/HID only)


Determines when data is sent to the secondary analysis software:


• Only when the results group is complete
• When every injection completes


Table 6 Define Plate Properties (continued)


Setting Description
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Assays library


Assay overview


An assay contains the instrument protocol (dye set and run configuration) and 
primary analysis protocol needed to collect data and basecall or sizecall a sample. 
Assays, File Name Conventions, and Results Groups may already be listed in the 
plate template when you create a plate from a template. 


Note: If no assay is listed, add at least one assay. 


An assay contains:


• One or more instrument protocols appropriate for the sample type/dye set for 
which the assay will be used


• A primary analysis protocol that depends on your application:


– Sequencing – Basecalling protocol


– Fragment – Sizecalling protocol


– HID – QC protocol


• (Optional) A secondary analysis protocol that depends on your application:


– Sequencing – SeqScape® Software v2.7 or later) or MicroSeq® ID 
Analysis Software v2.2 (or later)


– Fragment analysis – GeneMapper® Software v4.1 (or later)


– HID – GeneMapper® ID-X Software ID-X Software v1.2 (or later)


Assays are required by all application types. You must assign an assay to all named 
sample wells on a plate before you can link a plate and run it.


When you create an assay, you add one or more instrument protocols and a primary 
analysis protocol. If you add these items from the library, a copy of the items is added 
to the assay, and can be modified independently from the original items stored in the 
library. For information on how changes are tracked if auditing is enabled, see “Audit 
action” on page 210.
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Create a new assay


If factory-provided assays do not suit your needs, you can create new assays: 


1. Access the Assays library.


2. Click Create.


Note: You can also create an 
assay from the Assign Plate 
Contents screen.


3. In the Create New Assays dialog box, select an application type: Sequencing, 
Fragment, or HID. The screen changes depending on the application type you 
select (Figure 12 on page 149 shows the sequencing screen).


4. Specify settings (see Table 7 on page 149).


5. Save the assay:


• If you are creating the assay from the Library, click Save.


• If you are creating the assay from the Assign Plate Contents screen, click 
Apply to Plate or Save to Library. 
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Figure 12 Create New Assay – sequencing – the highlighted area changes 
based on the Application Type


Table 7 Assay settings


Setting Description


Assay Name Name of the assay. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user who created 
it, the administrator, or another user with unlock permissions. Useful when your system 
includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-Sig 
Functions (SAE Module)” on page 197.


Color Color code for the assay when it is 
displayed in the Assign Plate Contents 
screen (if Assay Color is selected for Show 
In Wells).


Application Type • Sequencing
• Fragment analysis
• HID
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Do you wish to assign 
multiple instrument 
protocols to this assay?


When you select 
Yes, allows you to 
select or create 
additional 
instrument 
protocols for the 
assay. The software 
creates one 
injection for each 
instrument protocol 
specified in an 
assay.


Instrument Protocol Instrument protocol for data collection.


For information, see “Instrument protocol library” on page 165.


Sequencing


• Basecalling Protocol Protocol for primary analysis (basecalling and trimming) and quality determination.


For information, see “Basecalling protocols library (primary analysis – sequencing)” on 
page 174.


• SeqScape software 
/MicroSeq® software 
D Protocols


Optional protocol for secondary analysis (auto-analysis).


For information, see:


• “Sequencing analysis protocols library (secondary analysis)” on page 189.
• “MicroSeq® ID protocols library (secondary analysis)” on page 191.


Fragment


• Sizecalling Protocol Protocol for primary analysis (peak detection and sizing) and quality determination.


For information, see “Sizecalling protocols library (primary analysis – fragment)” on 
page 179.


• GeneMapper® 
software Protocol


Optional protocol for secondary analysis (auto-analysis).


For information, see “Fragment analysis protocols library (secondary analysis)” on 
page 193.


HID


• QC Protocol Protocol for primary analysis (peak detection and sizing) and quality determination.


For information, see “QC protocols library (primary analysis – HID)” on page 184.


• GeneMapper® ID-X 
Protocol


Optional protocol for secondary analysis (auto-analysis).


For information, see “HID analysis protocols library (secondary analysis)” on page 195.


Table 7 Assay settings (continued)


Setting Description
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File name conventions library


File name convention overview


A File Name Convention (FNC) specifies the naming convention for sample data 
files. It is an optional component in a plate.


If you do not specify a file name convention, data files are named in this format:


<sample name>_<well>


The file extension is determined by the application you run:


• Sequencing – .ab1 (you can also set Preferences to export additional file 
formats. See “Set sequencing preferences” on page 36.)


• Fragment analysis – .fsa


• HID – .hid


Note: The file location specified in a file name convention is used only if a results 
group is not specified for a well.


When you set up a plate for a run, you can optionally add file name conventions to 
the plate. If you add this item from the library, a copy of the item is added to the 
plate, and can be modified independently from the original item stored in the library. 
For information on how changes are tracked if auditing is enabled, see “Audit action” 
on page 210.


Create a new file name convention


If factory-provided file name conventions do not suit your needs, you can create new 
file name conventions: 


1. Access the File Name 
Conventions library.


2. Click Create.


Note: You can also create a file 
name convention from the Assign 
Plate Contents screen.
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3. In the Create New File Name Conventions dialog box (Figure 13 on page 153), 
select attributes and delimeters (see Table 8 on page 153). 


As you select attributes, the software displays a preview of the file name.


4. To add delimiters between items in the Selected Attributes list:


a. Ctrl-click or Shift-click to select two or more attributes.


b. Select a delimiter.


c. Select the Add between attributes check box.


d. Click Add.


5. Save the file name convention:


• If you are creating the file name convention from the Library, click Save.


• If you are creating the assay from the Assign Plate Contents screen, click 
Apply to Plate or Save to Library.
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Figure 13 Create New File Name Convention


Table 8 File name conventions settings


Setting Description


Name Name of the file name convention. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user who created 
it, the administrator, or another user with unlock permissions. Useful when your system 
includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-Sig 
Functions (SAE Module)” on page 197.
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Color Color code for the file name convention 
when it is displayed in the Assign Plate 
Contents screen (if File Name Convention 
Color is selected for Show In Wells).


Preview of name Interactively displays the attributes you select.


Available attributes • Amplicon Name (from Customize 
Sample Info in sequencing assays)


• Analysis Protocol Name – (primary 
analysis protocol)


• Assay Name
• Capillary Number
• Custom Text fields (up to 3)
• Date of Run
• Injection Number
• Instrument Name
• Instrument Protocol
• Owner Name (plate owner)
• Plate Name


• Polymer Type
• run name
• Sample Type
• Specimen Name (from Customize Sample 


Info in sequencing assays)
• Time of Run (run start time)
• Unique Time Stamp Integer – (numeric string 


in milliseconds that does not correspond to 
the current time)


• User-defined Fields (up to 5; specified in 
Assign Plate Contents, see page 48)


• User Name (available only when security is 
enabled in the SAE module)


• Well Position


IMPORTANT! The maximum allowed length of a file name, including the path, is 
240 characters. The software warns you if your selections will possibly exceed the 
maximum, but allows you to save the file name convention. However, you will see a 
pre-check validation error when you start a run if the file name will exceed 240 characters.


Delimiters Symbols you can include in the file name: Dash (-), Dot (.), Underscore (_), Plus (+), Dollar 
($).


Custom text Text to display for the custom text attribute fields.


File location The file location in the file name convention is used only if no results group is specified for a 
well.f


The Results Group file location overrides the File Name Convention file location.


Table 8 File name conventions settings (continued)


Setting Description
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Result group library


Results group overview


A Results Group is used to name, sort, and customize the folders in which sample 
data files are stored. It is an optional component in a plate.


Note: The file location specified in a results group overrides the file location in the 
file name convention specified for a well.


When you set up a plate for a run, you can optionally add results groups to wells in 
the plate. If you add this item from the library, a copy of the item is added to the 
plate, and can be modified independently from the original item stored in the library. 
For information on how changes are tracked if auditing is enabled, see “Audit action” 
on page 210.


Allelic ladder
location (HID


analysis)


To accurately genotype samples, the GeneMapper® ID-X Software requires at least 
one allelic ladder sample per run folder. (Multiple allelic ladder samples in a single 
run folder can also be used for analysis.)


Applied Biosystems recommends that you run one allelic ladder for 24 a set of 
samples:


• 8-capillary instruments – One allelic ladder per 3 injections


• 24-capillary instruments – One allelic ladder per 1 injection


Note: Run HID validation studies to determine the required number of allelic 
ladders for your application.


See “Results group example 2: store one allelic ladder per run folder (8-capillary 
instruments)” on page 161 for a results group example that places three injections in 
each run folder for 8-capillary instruments.
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Create a new results group


If the factory-provided results groups do not suit your needs, you can create new 
results groups: 


1. Access the Results Groups 
library.


2. Click Create.


Note: You can also create a 
results group from the Assign 
Plate Contents screen.


3. In the Create Results group dialog box (Figure 14 on page 158), select attributes 
and delimeters (see Table 9 on page 158). 


As you select attributes, the software displays a preview of the results group 
name.
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4. To add delimiters between items in the Selected Attributes list:


a. Ctrl-click or Shift-click to select two or more attributes.


b. Select a delimiter.


c. Select the Add between attributes check box.


d. Click Add.


5. Save the results group:


• If you are creating the results group from the Library, click Save.


• If you are creating the results group from the Assign Plate Contents screen, 
click Apply to Plate or Save to Library.


The Results Group file location overrides the File Name Convention file location.
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Figure 14 Create New Results Group


Table 9 Results group settings


Setting Description


Name Name of the results group. Names must be unique.


The Results Group Name is a required attribute, you cannot remove this attribute from the 
Selected Attribute list.


Locked When enabled, allows the entry to be unlocked and modified only by the user who created 
it, the administrator, or another user with unlock permissions. Useful when your system 
includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-Sig 
Functions (SAE Module)” on page 197.
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Color Color code for the results group when it 
is displayed in the Assign Plate 
Contents screen (if Results Group Color 
is selected for Show In Wells).


Preview of name Interactively displays the attributes you select.


Available attributes • Results Group Name (required)
• Assay Name
• Injection Number
• IP Name (instrument protocol)
• Logged-in User Name (available only 


when security is enabled in the SAE 
module)


• PA Protocol Name (primary analysis)
• Plate Name
• Prefix
• Start Instrument Run Date/time Stamp
• Suffix


Delimiters Symbols you can include in the results group name: Dash (-), Dot (.), Underscore (_), Plus 
(+), Dollar ($).


Prefix/suffix text Text to display for the prefix or suffix text attribute fields.


Select re-injection 
folder option


• Store reinjection sample files in a separate reinjection folder (same level as injection 
folders)


• Store reinjection sample files with original sample files (same level)


Select folder option Location:


• Default file location (specified in Preferences User Run Setup)
• Custom location


Sub-folder options:


• Include an instrument run name folder (run name can be user-defined in the Load Plates 
for Run screen)


• Include a results group name folder
• Include an injection folder


Table 9 Results group settings (continued)


Setting Description
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Results group example 1: store files by plate name


Two default, factory-provided, results groups are provided that store sample data files 
by plate name:


• Figure 15 on page 160 shows the factory-provided PN_Injfolder_RG results 
group and the folders created when it is used. This results group creates a folder 
for each injection.


• Figure 16 on page 161 shows the factory-provided PN_RG results group and the 
folders created when it is used. This results group does not create a folder for 
each injection. All samples for a plate are stored in the same folder. If you 
include two plates in a run, a separate folder is created for each plate.


Figure 15 PN_Injfolder_RG results group
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Figure 16 PN_RG results group


Results group example 2: store one allelic ladder per run folder (8-capillary 
instruments)


Applied Biosystems recommends that you run one allelic ladder for each set of 
24 samples (see “Allelic ladder location (HID analysis)” on page 155).


To store one allelic ladder per run folder on an 8-capillary instrument, create one 
results group for each set of three injections on the plate. Each results group specifies 
a results group name folder. Because you assign one results group to a set of three 
injections, all 24 sample data files, including the allelic ladder, are stored in the same 
results group folder.


The example below shows one results group; for a full 96-well plate, create three 
more with the same settings, but different names, for example, Injection 4 - 6, 
Injection 7 - 9, and Injection 10 -12.
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Results group example 3: store re-injections in separate folders


Figure 17 on page 163 shows an example results group that specifies a sample file 
storage location of:


C:\Example\instrument run (IR) folder\result group name folder[results group 
name+start instrument run date/time stamp+logged in user name]\injection name or 
re-injection name folder.


The numbers in the figure relate the elements in the results group with the elements 
in the file hierarchy created by a run that uses this results group (Figure 20 on 
page 164).
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Figure 17 Results group example


Figure 18 on page 163 shows the injection list for a run that specifies duplicate and 
re-injections. 


The numbers in the figure relate the elements in the injection list with the elements in 
the file hierarchy created by this run (Figure 20 on page 164).


Figure 18 Injection list example


Figure 19 on page 164 shows an example file name convention that specifies a 
sample name syntax of:


sample name.(primary) analysis protocol name.unique time stamp integer


The numbers in the figure relate the elements in the file name convention with the 
files created by a run that uses file name convention (Figure 20 on page 164).
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Figure 19 File name convention example


Figure 20 on page 164 shows the folders and files generated by the results group, file 
name convention, run name, and injections shown in Figure 17 on page 163, 
Figure 18 on page 163, and Figure 19 on page 164.


Figure 20 Folder hierarchy and file naming example


1 File location from results group 


2 Instrument Run Name folder from results group 


3 Results group Name folder from results group 


4 Injection folder from results group 


Duplicate injections indicated with _n where n is the number of duplicates. 


5 Run name (default or user-defined) from injection list 


6 Results group name syntax from results group


7 File name syntax from file name convention 
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Instrument protocol library


Instrument protocol overview


An instrument protocol contains the parameters that control the instrument during 
data acquisition. An instrument protocol is a required element of an assay for all 
applications.


When you create an assay, you add one or more instrument protocols to the assay. If 
you add these items from the library, a copy of the items is added to the assay, and 
can be modified independently from the original items stored in the library. For 
information on how changes are tracked if auditing is enabled, see “Audit action” on 
page 210.


Create a new instrument protocol


If factory-provided instrument protocols do not suit your needs, you can create new 
instrument protocols: 


1. Access the Instrument Protocols 
library.


2. Click Create.


3. In the Create New Instrument 
Protocol dialog box (Figure 21 on 
page 166), select an application 
type: Sequencing, Fragment, or 
HID. The run module selection list 
is filtered based on the application 
you select.


4. Specify settings (Table 10 on 
page 166).


5. Save the assay:


• If you are creating the assay 
from the Library, click Save.


• If you are creating the assay from the Assign Plate Contents screen, click 
Apply to Plate or Save to Library. 
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Figure 21 Create New Instrument Protocol – normalization parameters circled in 
red are displayed for fragment analysis and HID applications only


Instrument
protocol settings


Table 10 Instrument protocol settings


Setting Description


Application Type • Sequencing
• Fragment analysis
• HID


Capillary Length, Polymer, 
Dye set


Capillary length, polymer type, and dye set with which the protocol will be used


Run module Factory-provided modules that specify instrument control parameters. For more 
information, see “Run modules” on page 263.


Protocol name Name of the protocol. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user who 
created it, the administrator, or another user with unlock permissions. Useful when your 
system includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-
Sig Functions (SAE Module)” on page 197.


Description Optional text entry.
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Oven temperature ( °C) Temperature setting for main oven throughout run.


Run voltage (kVolts) Final sample electrophoresis separation run voltage.


Prerun voltage (kVolts) Pre run voltage setting before sample injection.


Injection voltage (kVolts) Injection voltage setting for sample injection.


Run time (sec) Length of time data is collected after voltage is ramped up to the run voltage and the 
run starts.


PreRun time (sec) Prerun voltage time.


Injection time (sec) Sample injection time.


Data delay (sec) Time from the start of separation to the start of sample data collection.


Advanced options – Do not change unless advised otherwise by Applied Biosystems support personnel


Voltage tolerance (kVolts) Maximum allowed voltage variation.


Voltage # of Steps (nk) Number of voltage ramp steps to reach Run Voltage. 


Voltage step interval (sec) Dwell time at each voltage ramp step. 


First read out time (ms) The interval of time for a data point to be produced. First ReadOut time should be 
equal to Second ReadOut time.


Second read out time (ms) The interval of time for a data point to be produced. Second ReadOut time should be 
equal to First ReadOut time.


Fragment and HID protocols only: Normalization parameters – Leave at default settings (for information on how these 
parameters are used, see “Review normalized data” on page 90).


Normalization Target The expected average RFU for the subset of peaks in the GS600 LIZ® v2 size standard 
used for normalization.


The default value for each run module has been experimentally determined based on 
the average peak height of selected peaks in the GS600 size standard with a specific 
injection time.


IMPORTANT! If you change the injection time in an instrument protocol, adjust the 
Normalization Target proportionately. For example, for an instrument protocol with an 
injection time of 10 seconds and a Normalization Target of 2000: if you change the 
injection time to 15 seconds (50% increase), change the Normalization Target to 3000 
(50% increase).


Normalization Factor 
Thresholds


The passing range for Normalization Factor (default range is 0.3 to 3.0). 


IMPORTANT! Increasing the factor threshold above 3.0 may cause amplification of 
noise.


If the calculated Normalization Factor is outside the Normalization Factor range, the 
software multiplies the peak heights of the sample by the low or high Normalization 
Factor threshold setting (for example, if the Normalization Factor range is 0.3 to 3.0 and 
the calculated Normalization Factor is 5, the software applies a Normalization Factor 
of 3.0).


Normalization Factor Average peak height of the subset of peaks in the GS600 LIZ® v2 size standard used 
for normalization divided by the Normalization Target.


Samples are flagged with  in results if Normalization Factor is within threshold range, 
or with  if it is out of threshold range.


Table 10 Instrument protocol settings (continued)


Setting Description
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Dye sets library


Dye set overview


A dye set defines the following for an instrument protocol: 


• Dye color(s)


• Order of the dye peaks in the standard


• Spectral analysis parameters


When you create an instrument protocol, you add a dye set to the protocol. If you add 
this item from the library, a copy of the item is added to the assay, and can be 
modified independently from the original item stored in the library. For information 
on how changes are tracked if auditing is enabled, see “Audit action” on page 210.


Create a new dye set


If factory-provided dye sets do not suit your needs, you can create new dye sets:


1. Access the Dye Sets library.


2. Click Create.


3. In the Create New Dye Set dialog 
box (Figure 22 on page 169).


4. Specify settings (Table 11 on 
page 169).


5. Click Save.
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Figure 22 Create New Dye Set


Table 11 Dye set settings


Setting Description


Dye Set Name Name of the dye set. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user who created 
it, the administrator, or another user with unlock permissions. Useful when your system 
includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-Sig Functions 
(SAE Module)” on page 197.


Chemistry The standard for which you are creating the dye set: Sequencing Standard or Matrix 
standard


Dye Set Template Factory-provided template upon which to base the dye set.


The Any Dye template can be used for applications that do not use all of the dye colors 
contained in the matrix standard kits used for spectral calibration.







170 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 6 Manage Library Resources


Arrange Dyes Displays the dyes and the peak order for the dye set template selected. 


Editable only for AnyDye template: 


• Dye Selection – Specifies the dyes to use for calibration
• Reduced Selection – Specifies the dyes used in the samples.


For example, if you use the 5 dye kit and have samples with only blue peaks, you can 
“reduce” or deconvolute with blue and orange (size standard) dyes only.


Parameters Specifies the Quality Value, Condition Number, Scan, and Sensitivity requirements for the 
dye set.


Notes Optional text entry.


Table 11 Dye set settings


Setting Description
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Size standards library


Size standard overview


A size standard defines the sizes of known fragments. It is used to generate a 
standard curve. The standard curve is used to determine the sizing of unknown 
samples.


When you create a sizecalling (fragment) or QC (HID) protocol, you add a size 
standard to the protocol. If you add this item from the library, a copy of the item is 
added to the protocol, and can be modified independently from the original items 
stored in the library. For information on how changes are tracked if auditing is 
enabled, see “Audit action” on page 210.


Normalization size standards provided


The library contains factory-provided normalized size standards that you can use to 
normalize fragment analysis and HID data:


• Fragment analysis:


– GS600LIZ+Normalization 


– GS600(60-600)LIZ+Normalization – For applications that have primer 
peaks that obscure the 20 and 40-mer peaks of the GS600 size standard.


• HID:


– GS600(80-400)LIZ+Normalization


Normalization corrects for instrument, capillary, and injection variability. For each 
sample, the software calculates a normalization factor based on a threshold setting. 
The normalization factor is used as a multiplier to adjust the peak height of the 
sample peaks relative to the GS600 LIZ® v2.0 size standard peaks.


IMPORTANT! Normalization is not applied to samples with failing sizing quality. 
Select a size standard definition file appropriate for your application that accurately 
sizes samples. For example, if your application includes small fragments that may be 
obscured by primer peaks, or large fragments that may not be present due to slower 
migration rates, specify a size standard definition file that eliminates these fragments 
from sizing.
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For more information, see “Review normalized data” on page 90.


Create a new size standard


If factory-provided size standards do not suit your needs, you can create new size 
standards: 


1. Access the Size Standards library.


2. Click Create.


3. In the Create New Size Standard 
dialog box (Figure 22 on page 169), 
enter a size standard name.


4. (Optional):


• Select the Locked check box. 
When enabled, allows the 
entry to be unlocked and 
modified only by the user who 
created it, the administrator, or 
another user with unlock 
permissions. Useful when your 
system includes the SAE 
module (described in 
Chapter 7, “Use Security, 
Audit, and E-Sig Functions 
(SAE Module)” on page 197.


• Enter a description.


5. Select a dye color.


6. Enter sizes in the list on the left. Separate sizes with a comma, space, or return.


7. Click Add Sizes.


Instrument A 


2000


500


1500


1000


2000


500


1500


1000


N o r m a l i z e dN o t  N o r m a l i z e d


Instrument B 


Instrument B Instrument A 
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8. Click Save.


Figure 23 Create New Size Standard


Modify a factory-provided normalization size standard


1. Select a factory-provided normalization size standard (indicated in the name 
with “+Normalization.”)


2. Click  Duplicate.


3. Edit the copy of the normalized size standard. The size standard peaks used to 
normalize the data are displayed in gray and are not editable.


4. Click Save.
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Basecalling protocols library (primary analysis – 
sequencing)


Basecalling protocol overview


A basecalling protocol is the required primary analysis protocol for sequencing 
applications.


A basecalling protocol defines the settings used by the sequencing basecallers to 
assign base calls to each detected peak and assign a quality value:


• Analysis settings


• Ranges for the sequencing quality flags displayed in View Results


When you create a sequencing assay, you add a basecalling protocol to the assay. If 
you add this item from the library, a copy of the item is added to the assay, and can be 
modified independently from the original item stored in the library. For information 
on how changes are tracked if auditing is enabled, see “Audit action” on page 210.


Create a new basecalling protocol


If factory-provided basecalling protocols do not suit your needs, you can create new 
basecalling protocols: 


1. Access the Basecalling Protocols 
library.


2. Click Create.


3. In the Analysis Settings tab of the 
Create New Basecalling Protocol 
dialog box (Figure 24 on 
page 175), specify settings (see 
Table 12 on page 175).


4. Click QV Settings. In the QV 
Settings tab of the Create New 
Basecalling Protocol dialog box 
(Figure 25 on page 177), then 
specify settings and Table 13 on 
page 178).


5. Click Save.
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Figure 24 Create New Basecalling Protocol – Analysis Settings


Table 12 Basecalling protocol – Analysis settings


Setting Description


Name Name of the protocol. Names must be unique.


Locked When enabled, allows the entry to be unlocked and modified only by the user who 
created it, the administrator, or another user with unlock permissions. Useful when your 
system includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-
Sig Functions (SAE Module)” on page 197.


Description Optional text entry.


Basecaller Basecalling algorithm used to identify bases. 


Note: The basecaller version listed in the basecalling protocol is a 3-digit number. The 
version listed in sequencing results is a 4-digit number. The fourth digit is an internal 
number used by the software.


Mobility file Compensates for mobility differences between dyes and primers, correcting the color 
code to the chemistry used to label the DNA during instrument processing. 
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Quality Threshold • Basecall Assignment (ambiguous bases):
– Do not assign N’s to basecalls
– Assign N’s to basecalls with QV<15 – Bases with a QV less than the threshold 


display N instead of the base letter
• Ending base – Last base on which to perform basecalling:


– At PCR Stop
– After X number of Bases
– After X number of Ns in X number of Bases
– After X number of Ns


Note: If you have short PCR products, select the At PCR Stop check box.


Mixed bases threshold When enabled, allows the software to determine the secondary 
peak height where the base position is considered a potential 
mixed base. 


Adjust this parameter by dragging the bar in the display or 
typing in a numeric value.


Analyzed Data Scaling Determines scaling of the processed traces. This parameter does not affect the 
accuracy of the basecalling. 


• True Profile – The processed traces are scaled uniformly so that the average height 
of peaks in the region of strongest signal is about equal to a fixed value. The profile 
of the processed traces will be very similar to that of the raw traces.


• Flat Profile – The processed traces are scaled semi-locally so that the average 
height of peaks in any region is about equal to a fixed value. The profile of the 
processed traces will be flat on an intermediate scale (> about 40 bases).


Clear range methods • Use clear range minimum and maximum – Specifies the first and last base in the 
range to consider, or trims the specified number of bases from the 3' end.


• Use quality values – Sets a window with a specified number of allowed low-quality 
bases by removing bases until there are < X number of bases per Z number of bases 
with QV < Y.


• Use identification of N cells – Sets a window with a specified number of allowed 
ambiguous base calls (Ns) by removing bases until there are < X number of Ns per Y 
number of bases. 


Table 12 Basecalling protocol – Analysis settings (continued)


Setting Description
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Figure 25 Create New Basecalling Protocol – QV Settings


QV settings are quality value ranges used in the following screens:


• Monitor Run screen – The state of the QV flag:


– If all three values are in the pass range, the QV flag in Monitor Run is set to 
 (green).


– If any values are in the suspect range, the QV flag in Monitor Run is set to 
 (yellow).


– If any value fails are in the fail range, the QV flag in Monitor Run is set to 
 (red).


• View Sequencing Results Metric Analysis Results table – The 
pass/check/fail status for Trace Score Quality, CRL Quality, and QV20+ Quality 
results.
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Table 13 Basecalling protocol – QV settings


Setting Description


Contiguous Read Length The longest uninterrupted segment of bases with an average Quality Value (QV) ≥ 20. 


In addition to evaluating the QV of a base call, the software considers the QV of 
adjacent bases within a ± 20-bp moving average to determine a contiguous read length 
based on quality values: the software starts from the 5' end and calculates the average 
QV across a moving window size of 20, sliding 1 bp at a time, to the 3' end. The 
resulting longest contiguous segment is determined as the CRL.


Trace Score The average basecall quality value (QV) of bases in the clear range sequence of a trace.


QV20+ The total number of bases in the entire trace with quality values ≥ 20.
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Sizecalling protocols library (primary analysis – fragment)


Sizecalling protocol overview


A sizecalling protocol is the required primary analysis protocol for fragment 
applications.


A sizecalling protocol defines peak detection, sizing, and quality values.


When you create a fragment assay, you add a sizecalling protocol to the assay. If you 
add this item from the library, a copy of the item is added to the assay, and can be 
modified independently from the original item stored in the library. For information 
on how changes are tracked if auditing is enabled, see “Audit action” on page 210.


Create a new sizecalling protocol


If factory-provided sizecalling protocols do not suit your needs, you can create new 
sizecalling protocols: 


1. Access the Sizecalling Protocols 
library.


2. Click Create.


3. In the Analysis Settings tab of the 
Create New Sizecalling Protocol 
dialog box (Figure 26 on 
page 180), specify settings (see 
Table 14 on page 180).


4. Click QC Settings. In the QC 
Settings tab of the Create New 
Sizecalling Protocol dialog box 
(Figure 27 on page 183), then 
specify settings and Table 15 on 
page 183).


5. Click Save.
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Figure 26 Create New Sizecalling Protocol – Analysis Settings


IMPORTANT! Normalization is not applied to samples with  Size Quality flags. 
Specify analysis settings that accurately detect and size the size standard, and QC 
settings with appropriate pass fail ranges. The 3500 Series Data Collection Software 
does not support re-analyzing data with new settings. 


Table 14  Sizecalling protocol – Analysis settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Size standard Size standard definition in the software that corresponds to the dye set used in the 
chemistry.


To apply normalization, select a normalization size standard (see “Normalization size 
standards provided” on page 171).
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Analysis Range Specify the range (in data points) to analyze:


• Full Range to analyze the entire scan region as collected by the genetic analysis 
instrument, including the primer peak.


• Partial Range to analyze only data points within a specified range. Enter Start Point 
in data points after the primer peak and before the first required size standard peak. 
Enter a Stop Point after the last required size standard fragment. Start and Stop 
points may vary from instrument to instrument and platform to platform. Display raw 
data to determine the appropriate analysis range.


Data points outside the specified analysis range are ignored.


Note: Ensure the Analysis Range contains all size standard fragments included in the 
Sizing Range specified below.


Sizing Range Specify the size range (in base pairs) appropriate for the kit you are using:


• All Sizes for the software to analyze fragments of all sizes in the Analysis Range. 
• Partial Sizes for the software to analyze only fragments within a specified range. 


Enter a Start Size and a Stop Size appropriate for the size standard used.


Size Calling Method • Local Southern - (default) Determines the fragment sizes using the reciprocal 
relationship between fragment length and electrophoretic mobility.


• 3rd Order Least Squares - Uses regression analysis to build a best-fit size calling 
curve.


• 2nd Order Least Squares - Uses regression analysis to build a best-fit size calling 
curve.


• Cubic Spline Interpolation - Forces the sizing curve through all the known points of 
the selected size standard.


• Global Southern Method - Compensates for standard fragments with anomalous 
electrophoretic mobility (similar to least squares methods).


Primer Peak If the primer peaks in your application obscure peaks of interest, select Present. 
Selecting Present instructs the algorithm to ignore primer peaks. Primer peaks are still 
displayed in the trace.


Note: If this setting does not allow detection of the 20 and 40-mer peaks for samples 
that use the GS600 LIZ size standard, running samples with the 
GS600(60-600)LIZ+Normalization may allow detection of the peaks.


Peak Amplitude Thresholds Specify the threshold (RFU) for peak detection for each dye color. Peaks below the 
threshold are not detected.


For example, if you use the default values of 175, peaks with heights equal to or greater 
than 175 are detected. Peaks with heights below 175 are still displayed in the 
electropherogram plots but are not detected or labeled.


Note: Set the peak amplitude thresholds to 175 in your GeneMapper® Software 
analysis method.


Smoothing Select an option to smooth the outline of peaks and reduce the number of false peaks 
detected:


• None (default) to apply no smoothing. Best if the data display sharp, narrow peaks 
of interest.


• Light to provide the best results for typical data. Light smoothing slightly reduces 
peak height.


• Heavy for data with very sharp, narrow peaks of interest. Heavy smoothing can 
significantly reduce peak height.


Table 14  Sizecalling protocol – Analysis settings (continued)


Setting Description
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Baseline Window Specify a window to adjust the baseline signals of all detected dye colors to the same 
level for an improved comparison of relative signal intensity. Note the following:


• A small baseline window relative to the width of a cluster, or grouping of peaks 
spatially close to each other, can result in shorter peak heights. 


• Larger baseline windows relative to the peaks being detected can create an 
elevated baseline, resulting in peaks that are elevated or not resolved to the 
baseline.


Min. Peak Half Width Specify the smallest half peak width at full height for peak detection. The range is 2 to 
99 data points. 


Polynomial Degree Polynomial Degree cannot be greater than Peak Window Size.


Adjust to affect the sensitivity of peak detection. You can adjust this parameter to 
detect a single base pair difference while minimizing the detection of shoulder effects 
and/or noise.


The peak detector calculates the first derivative of a polynomial curve fitted to the data 
within a window that is centered on each data point in the analysis range.


Using curves with larger polynomial degree values allows the curve to more closely 
approximate the signal and, therefore, captures more of the peak structure in the 
electropherogram.


For information on optimizing Polynomial Degree and Peak Window Size, see 


Peak Window Size Enter a window width in data points for peak detection sensitivity. If more than one 
peak apex is within the window, all are labeled as a single peak. Note the following:


• The maximum value is the number of data points between peaks.
• The Peak Window Size setting is limited to odd numbers. 


To increase peak detection sensitivity: Increase polynomial degree, decrease peak 
window size.


To decrease peak detection sensitivity: Decrease polynomial degree, increase peak 
window size.


Slope Thresholds Peak Start 
and End


• Peak Start - The peak starts when the first derivative (slope of the tangent) in the 
beginning of the peak signal before the inflection point becomes equal to or 
exceeds the “Peak Start” value. This threshold is set to 0 by default, which means 
that the peak will normally start at the leftmost point where the slope of the tangent 
is closest to 0° (horizontal line). A value other than 0 moves the peak start point 
toward its center. The value entered must be non-negative.


• Peak End - The peak ends when the first derivative (slope of the tangent) in the end 
of the peak signal after the inflection point becomes equal to or exceeds the “Peak 
End” value. This value is set to 0 by default, which means that the peak will normally 
end at the rightmost point where the slope of the tangent is closest to 0° (horizontal 
line). A value other than 0 moves the peak end point toward its center. The value 
entered in this field must be non-positive. 


Table 14  Sizecalling protocol – Analysis settings (continued)


Setting Description
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Figure 27 Sizecalling Protocol – QC Settings


IMPORTANT! Normalization is not applied to samples with  Size Quality flags. 
The 3500 Series Data Collection Software does not support re-analyzing data with 
new settings.


Table 15 Sizecalling protocol – QC settings


Setting Description


Size Quality Enter the Pass Range and the Low Quality Range for the SQ flag displayed in View 
Fragment Results.


Results that are within the Pass range are flagged as  (Pass). Results that are within the 
Low Quality range are flagged as  (Low Quality). Results that are between the Pass and 
Low Quality ranges are flagged  (Check).


For example, with a Pass Range of 0.75 to 1.0 and a Low Quality Range of 0.0 to 0.25, any 
result above 0.75 is , any result at 0.25 or lower is , and any result between 0.26 to 
0.74 is . 


How Size Quality is determined


The Size Quality algorithm evaluates the similarity between the fragment pattern for the size 
standard dye specified in the size standard definition and the actual distribution of size 
standard peaks in the sample, calculates an interim SQ (a value between 0 and 1).


Assume Linearity Defines the expected linear range. Useful in large fragment size standards where non-
linearity might be expected.


Pull-Up Enter the pull-up ratio and tolerance for pull-up peak identification.


A pull-up peak is identified when the peak height of the minor peak is:


• ≤ X% (pull-up ratio) of the major peak and 
• Within ±Y data point (pull-up scan) of the major peak


When at least one peak is identified as a pull-up peak, the  (Check) flag is displayed for 
the Spectral Pull-Up quality flag in View Fragment Results.
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QC protocols library (primary analysis – HID)


QC protocol overview


A QC protocol is the required primary analysis protocol for HID applications. A QC 
protocol defines peak detection, sizing, and quality values.


When you create an HID assay, you add a QC protocol to the assay. If you add this 
item from the library, a copy of the item is added to the assay, and can be modified 
independently from the original item stored in the library. For information on how 
changes are tracked if auditing is enabled, see “Audit action” on page 210.


Create a new QC protocol


If factory-provided QC protocols do not suit your needs, you can create new QC 
protocols: 


1. Access the QC Protocols library.
.


2. Click Create.


3. In the Analysis Settings tab of the Create New QC Protocol dialog box 
(Figure 28 on page 185), specify settings (see Table 16 on page 185).


4. Click QC Settings. In the QC Settings tab of the Create New QC Protocol 
dialog box (Figure 29 on page 188), specify settings (Table 17 on page 188).


5. Click Save.
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Figure 28 Create New QC Protocol – Analysis Settings


IMPORTANT! The default values in the QC protocol templates (other than peak 
amplitude threshold values) have been optimized for each kit. You must optimize and 
validate peak amplitude threshold values during internal HID validation. If you 
modify other settings, ensure that the size standard is accurately detected and sized 
with the new settings. Normalization is not applied to samples with  Size Quality 
flags. The 3500 Series Data Collection Software does not support re-analyzing data 
with new settings. 


Table 16 QC protocol – Analysis settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.
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Size standard Size standard definition in the software that corresponds to the dye set used in the 
chemistry.


To apply normalization, select a normalization size standard (see “Normalization size 
standards provided” on page 171).


Analysis Range Select Full to collect data points for the entire scan region, including the primer peak. You 
can specify a limited analysis range in the GeneMapper® ID-X Software.


Note: If you select Partial, ensure that the Analysis Range contains all size standard 
fragments included in the Sizing Range specified below.


Sizing Range Select Partial, then specify 80 to 400 to limit the fragment sizes evaluated for the size 
standard.


If you specify sizes outside this range, the Sizing Quality may fail.


Size Calling Method Select the method to determine the molecular length of unknown fragments appropriate for 
the AmpFlSTR® kit you use:


• Local Southern - (default) Determines the fragment sizes using the reciprocal 
relationship between fragment length and electrophoretic mobility. The unknown 
fragment is surrounded by two known-sized fragments above and one below, then two 
below and one above. The results are averaged and the size of the allele is determined.


– Identifiler® kit
– SEfiler Plus™ kit
– Sinofiler™ kit
– Yfiler® kit


– Profiler Plus® kit
– COfiler® kit
– Profiler® kit
– SGM Plus® kit


• 3rd Order Least Squares - Uses regression analysis to build a best-fit size calling curve.
– MiniFiler™ reagent.


Size calling options for kits other than those listed above are:


• 2nd Order Least Squares - Uses regression analysis to build a best-fit size calling 
curve.


• Cubic Spline Interpolation - Forces the sizing curve through all the known points of the 
selected size standard.


• Global Southern Method - Compensates for standard fragments with anomalous 
electrophoretic mobility (similar to least squares methods).


IMPORTANT! If you modify peak detection settings, ensure that the size standard is accurately detected and sized 
with the new settings. Normalization is not applied to samples with  Size Quality flags. The 3500 Series Data 
Collection Software does not support re-analyzing data with new settings. For more information on peak detection 
parameters, see the GeneMapper® ID-X Software Reference Guide.


Smoothing Select an option to smooth the outline of peaks and reduce the number of false peaks 
detected:


• None to apply no smoothing. Best if the data display sharp, narrow peaks of interest.
• Light (default) to provide the best results for typical data. Light smoothing slightly 


reduces peak height.
• Heavy for data with very sharp, narrow peaks of interest. Heavy smoothing can 


significantly reduce peak height.


Baseline Window Specify a window to adjust the baseline signals of all detected dye colors to the same level 
for an improved comparison of relative signal intensity. Note the following:


• A small baseline window relative to the width of a cluster, or grouping of peaks spatially 
close to each other, can result in shorter peak heights. 


• Larger baseline windows relative to the peaks being detected can create an elevated 
baseline, resulting in peaks that are elevated or not resolved to the baseline.


Table 16 QC protocol – Analysis settings (continued)


Setting Description
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Peak Amplitude 
Thresholds


IMPORTANT! Optimize these thresholds during internal HID validation.


Specify the threshold (RFU) for peak detection for each dye color. Peaks below the 
threshold are not detected.


For example, if you use the default values of 175, peaks with heights equal to or greater 
than 175 are detected. Peaks with heights below 175 are still displayed in the 
electropherogram plots but are not detected or labeled.


Note: Ensure that the same peak amplitude thresholds are used in secondary analysis 
software such as GeneMapper® (v4.1 or later)


Min. Peak Half Width Specify the smallest half peak width at full height for peak detection. The range is 2 to 
99 data points. 


Polynomial Degree Adjust to affect the sensitivity of peak detection. You can adjust this parameter to detect a 
single base pair difference while minimizing the detection of shoulder effects and/or noise.


The peak detector calculates the first derivative of a polynomial curve fitted to the data 
within a window that is centered on each data point in the analysis range.


Using curves with larger polynomial degree values allows the curve to more closely 
approximate the signal and, therefore, captures more of the peak structure in the 
electropherogram.


Peak Window Size Enter a window width in data points for peak detection sensitivity. If more than one peak 
apex is within the window, all are labeled as a single peak. Note the following:


• The maximum value is the number of data points between peaks.
• The Peak Window Size setting is limited to odd numbers. 


To increase peak detection sensitivity: Increase polynomial degree, decrease peak window 
size.


To decrease peak detection sensitivity: Decrease polynomial degree, increase peak window 
size.


Slope Thresholds Peak 
Start and End


Not recommended for use with AmpFlSTR® kit data.


• Peak Start - The peak starts when the first derivative (slope of the tangent) in the 
beginning of the peak signal before the inflection point becomes equal to or exceeds the 
“Peak Start” value. This threshold is set to 0 by default, which means that the peak will 
normally start at the leftmost point where the slope of the tangent is closest to 0° 
(horizontal line). A value other than 0 moves the peak start point toward its center. The 
value entered must be non-negative.


• Peak End - The peak ends when the first derivative (slope of the tangent) in the end of 
the peak signal after the inflection point becomes equal to or exceeds the “Peak End” 
value. This value is set to 0 by default, which means that the peak will normally end at 
the rightmost point where the slope of the tangent is closest to 0° (horizontal line). A 
value other than 0 moves the peak end point toward its center. The value entered in this 
field must be non-positive. 


Table 16 QC protocol – Analysis settings (continued)


Setting Description
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Figure 29 Create New QC Protocol – Analysis Settings


IMPORTANT! Normalization is not applied to samples with  Size Quality flags. 
The 3500 Series Data Collection Software does not support re-analyzing data with 
new settings.


Table 17 QC Protocol – QC Settings


Setting Description


Size Quality Enter the Pass Range and the Low Quality Range for the SQ flag displayed in View HID 
Results.


Results that are within the Pass range are flagged as  (Pass). Results that are within 
the Low Quality range are flagged as  (Low Quality). Results that are between the 
Pass and Low Quality ranges are flagged  (Check).


For example, with a Pass Range of 0.75 to 1.0 and a Low Quality Range of 0.0 to 0.25, 
any result above 0.75 is , any result at 0.25 or lower is , and any result between 
0.26 to 0.74 is . 


Size Quality How Size Quality is determined


The Size Quality algorithm evaluates the similarity between the fragment pattern for the 
size standard dye specified in the size standard definition and the actual distribution of 
size standard peaks in the sample, calculates an interim SQ (a value between 0 and 1).


Weighting


The Broad Peak (BD) threshold specified in the QC Protocol - QC Settings tab affects 
the SQ. To determine the final SQ value, the software:


• Evaluates size standard peak widths in the sample in the dye color specified in the 
size standard definition. 


• If the width of any size standard peak in the sizing range exceeds the broad peak 
threshold, applies a 0.5 weighting factor:
Interim SQ × (1−0.5)


Note: The GeneMapper® ID-X Software allows you to set broad peak weighting. For 
more information, see the GeneMapper® ID-X Software Reference Guide.


Broad Peak Enter the maximum peak width (in base pairs).


When a peak width is greater than the threshold, the  (Check) flag is displayed for 
the BD (Broad Peak) quality flag in View HID Results.
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Sequencing analysis protocols library (secondary analysis)


Sequencing analysis protocol overview


A sequencing protocol is the optional secondary analysis (auto-analysis) protocol for 
SeqScape® Software v2.7 or later sequencing applications.


A sequencing analysis protocol defines the:


• Secondary analysis software (SeqScape® Software) location


• SeqScape® Software project, template, and specimen to use for auto-analysis


When you create a sequencing assay, you can optionally add a sequencing analysis 
protocol to the assay. If you add this item from the library, a copy of the item is added 
to the assay, and can be modified independently from the original item stored in the 
library. For information on how changes are tracked if auditing is enabled, see “Audit 
action” on page 210.


Create a new sequencing analysis protocol


1. Access the Sequencing Analysis 
Protocols library.


2. Click Create.


3. In the Create New Sequencing 
Analysis Protocol dialog box 
(Figure 30 on page 190), specify 
settings (see Table 18 on 
page 190).


4. Select the remaining secondary 
analysis items, then click Save.


Note: If the project, project 
template, or specimen of interest 
is not displayed in a list, re-select 
the secondary analysis software 
instance to update the list.


IMPORTANT! The auto-analysis 
settings you specify for the plate 
to run with this protocol must 
contain the same secondary 
software and location settings. For more information, see “Create a new plate” 
on page 144.
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Figure 30 Create New Sequencing Analysis Protocol


Table 18 Create New Sequencing Analysis Protocol


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Lock When enabled, allows the entry to be unlocked and modified only by the user who created 
it, the administrator, or another user with unlock permissions. Useful when your system 
includes the SAE module (described in Chapter 7, “Use Security, Audit, and E-Sig 
Functions (SAE Module)” on page 197.


Application Type Automatically set to Sequencing.


Secondary Analysis 
Software


IMPORTANT! The secondary analysis software must be installed and properly configured 
with the 3500 Series Data Collection Software before it is listed as a selection in this 
screen. For information on setting up the SeqScape® Software for auto-analysis.


Secondary Analysis 
Software Instance


Computer on which the secondary analysis software is running.


Project SeqScape software project to create.


Project Template Project template to use.


Specimen Specimen in which to save the sample data files.


Note: For each specimen a sequencing analysis protocol is required.
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MicroSeq® ID protocols library (secondary analysis)


MicroSeq® ID analysis protocol overview


A MicroSeq® ID protocol is the optional secondary analysis (auto-analysis) protocol 
for MicroSeq® ID Analysis Software v2.2 or later sequencing applications.


A MicroSeq® ID analysis protocol defines the:


• Secondary analysis software (MicroSeq® ID Analysis Software) location


• MicroSeq® ID Analysis Software project and specimen to use for auto analysis


When you create a sequencing assay, you can optionally add a MicroSeq® ID 
analysis protocol to the assay. If you add this item from the library, a copy of the item 
is added to the assay, and can be modified independently from the original item 
stored in the library. For information on how changes are tracked if auditing is 
enabled, see “Audit action” on page 210.


Create a new MicroSeq® ID analysis protocol


1. Access the MicroSeq® ID 
Protocols library.


2. Click Create.


3. In the Create New MicroSeq® ID 
Protocol dialog box (Figure 31 on 
page 192), specify settings (see 
Table 19 on page 192).


4. Select the remaining secondary 
analysis items, then click Save.


Note: If the project or specimen 
of interest is not displayed in a 
list, re-select the secondary 
analysis software instance to 
update the list.


IMPORTANT! The auto-analysis 
settings you specify for the plate 
to run with this protocol must 
contain the same secondary 
software and location settings. For 
more information, see “Create a 
new plate” on page 144.
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Figure 31 Create New MicroSeq® ID Protocol


Table 19 MicroSeq® ID Analysis protocol settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Lock When enabled, allows the entry to be unlocked and modified only by the user who 
created it, the administrator, or another user with unlock permissions. Useful when 
your system includes the SAE module (described in Chapter 7, “Use Security, Audit, 
and E-Sig Functions (SAE Module)” on page 197.


Application Type Automatically set to Sequencing.


Secondary Analysis Software IMPORTANT! The secondary analysis software must be installed and properly 
configured with the 3500 Series Data Collection Software before it is listed as a 
selection in this screen. For information on setting up the MicroSeq® ID Analysis 
Software for auto-analysis, see the MicroSeq® ID Analysis Software Getting Started 
Guide.


Secondary Analysis Software 
Instance


Computer on which the secondary analysis software is running.


Project MicroSeq® ID software project and specimen to create.


Project Template Project template to use.


Specimen Specimen in which to save the sample data files.
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Fragment analysis protocols library (secondary analysis)


Fragment analysis protocol overview


A fragment analysis protocol (GeneMapper® protocol) is the optional secondary 
analysis (auto-analysis) protocol for GeneMapper® Software v4.1 or later fragment 
applications.


A fragment analysis protocol defines the:


• Secondary analysis software (GeneMapper® Software) location


• GeneMapper® software analysis method, size standard, and panel that the 
GeneMapper® software will use during auto-analysis


Create a new fragment analysis protocol


1. Access the Fragment Analysis 
Protocols library.


2. Click Create.


3. In the Create New Fragment 
Analysis Protocol dialog box 
(Figure 32 on page 194), specify 
settings (see Table 20 on 
page 194).


4. Select the remaining secondary 
analysis items, then click Save.


Note: If the analysis method, size 
standard, or panel of interest is not 
displayed in a list, re-select the 
secondary analysis software 
instance to update the list.


IMPORTANT! The auto-analysis 
settings you specify for the plate 
to run with this protocol must 
contain the same secondary 
software and location settings. For 
more information, see “Create a 
new plate” on page 144.
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Figure 32 Create New Fragment Analysis Protocol


Table 20 Fragment Analysis protocol settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Lock When enabled, allows the entry to be unlocked and modified only by the user who 
created it, the administrator, or another user with unlock permissions. Useful when 
your system includes the SAE module (described in Chapter 7, “Use Security, Audit, 
and E-Sig Functions (SAE Module)” on page 197.


Application Type Automatically set to Fragment analysis


Secondary Analysis Software IMPORTANT! The secondary analysis software must be installed and properly 
configured with the 3500 Series Data Collection Software before it is listed as a 
selection in this screen.


Secondary Analysis Software 
Instance


Computer on which the secondary analysis software is running


Properties GeneMapper® software analysis method, size standard, and panel to use for auto-
analysis.
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HID analysis protocols library (secondary analysis)


HID analysis protocol overview


An HID analysis protocol (GeneMapper® ID-X protocol) is the optional secondary 
analysis (auto-analysis) protocol for GeneMapper® ID-X Software v1.2 or later for 
HID applications.


An HID analysis protocol defines the:


• Secondary analysis software (GeneMapper® ID-X Software) location


• GeneMapper® ID-X Software analysis method, size standard, and panel that the 
GeneMapper® ID-X Software will use during auto-analysis


When you create an HID assay, you can optionally add an HID analysis protocol to 
the assay. If you add this item from the library, a copy of the item is added to the 
assay, and can be modified independently from the original item stored in the library. 
For information on how changes are tracked if auditing is enabled, see “Audit action” 
on page 210.


Create a new HID analysis protocol 


1. Access the HID Analysis 
Protocols library.


2. Click Create.


3. In the Create New HID Analysis 
Protocol dialog box (Figure 33 on 
page 196), specify settings (see 
Table 21 on page 196).


4. Select the remaining secondary 
analysis items, then click Save.


Note: If the analysis method, size 
standard, or panel of interest is not 
displayed in a list, re-select the 
secondary analysis software 
instance to update the list.


IMPORTANT! The auto-analysis 
settings you specify for the plate 
to run with this protocol must 
contain the same secondary 
software and location settings. For 
more information, see “Create a 
new plate” on page 144.
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Figure 33 Create New HID Analysis Protocol


Note: If you are running a stand-alone version of the 3500 Series Data Collection 
Software (a version that is not installed on the instrument computer), you can create 
plates and protocols, then export them for use on the instrument computer.


Table 21 HID Analysis protocol settings


Setting Description


Protocol Name Name of the protocol. Names must be unique.


Description Optional text entry.


Lock When enabled, allows the entry to be unlocked and modified only by the user who 
created it, the administrator, or another user with unlock permissions. Useful when 
your system includes the SAE module (described in Chapter 7, “Use Security, Audit, 
and E-Sig Functions (SAE Module)” on page 197.


Application Type Automatically set to HID.


Secondary Analysis Software IMPORTANT! The secondary analysis software must be installed and properly 
configured with the 3500 Series Data Collection Software before it is listed as a 
selection in this screen. For information on setting up the GeneMapper® ID-X 
Software for auto-analysis, see the GeneMapper® ID-X Software v1.2 Installation 
Guide.


Secondary Analysis Software 
Instance


Computer on which the secondary analysis software is running.


Properties GeneMapper® ID-X analysis method, size standard, and panel to use for 
auto-analysis.







197Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


7Use Security, Audit, and E-Sig 
Functions (SAE Module)


Section 1 Administrators


Administrators overview of system security, auditing, and 
electronic signature 


The SAE (Security, Audit, E-Signature) module is an optional component of the 
3500 Series Data Collection Software. The SAE module provides the following 
functionality:


• System security – Controls user access to the software. A default Administrator 
user account is provided, and additional user accounts and permissions can be 
user-defined.


System security can be enabled or disabled globally. 


• Auditing – Tracks changes made to library items, actions performed by users, 
and changes to the SAE settings. The software automatically audits some 
actions silently. You can select other items for auditing and specify the audit 
mode. Provides reports for audited library items, SAE changes, and actions.


Auditing can be enabled or disabled globally and by record type. It is enabled 
globally by default.


• Electronic signature (e-sig) – Determines if users are permitted, prompted, or 
required to provide a user name and password when performing certain 
functions. Can be configured so that a predefined list of functions can be 
performed only if the data used for the functions is signed (for example, you can 
run a plate only if the calibration data for the system has been signed. Can be 
configured to require multiple signatures and to require specific users or users 
with specific permissions to sign.


Electronic signature can be enabled or disabled globally and by e-sig type. It is 
enabled globally by default.


Example
applications


You can configure the SAE module in a variety of ways:


• Require users to log in, and leave audit and e-sig disabled.


• Allow only certain users to create or modify protocols.


• Allow only certain users to approve reviewed samples.
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Section 1 Administrators


Configure the security system


Access the Security screen and enable or disable security


The Security screen allows you to disable and enable security, control restrictions and 
security policies for all user accounts, and set up notifications when certain security 
events occur.


Security is enabled by default.


IMPORTANT! If you disable security, you inactivate audit and electronic signature 
functions. However, when you disable security, no audit record is generated to 
indicate that audit and electronic signature functions are disabled.


1. Access the Security screen.


2. Click Disable or Enable (Figure 34 on 
page 198). Note the following:


• Disabling Security inactivates Auditing 
and E-signature.


• The Disable and Enable commands are 
grayed when a run is in process.


• The software requires you to enter your user name and password when you 
enable security.


• When security is disabled, the  is not active in lower parts of the screen. 


Figure 34 Security – disable or enable
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Set account setup and security policies


Security policies apply to all user accounts.


1. Under Account Setup, specify user name limits.


IMPORTANT! The software allows spaces in user names (Define name 
spacing). Use spaces in user names with caution. For information, see “Spaces 
in user names” on page 200.


2. Specify the allowed characters in user names: spaces and alpha, numeric, 
upper/lower case, and special characters (commas, periods, semicolons, dashes, 
underscores, and tildes).


3. Specify password limits.


4. Specify the required characters in passwords: spaces and alpha, numeric, 
upper/lower case, and special characters (any non-space, non-alpha, or non-
numeric characters).


5. Specify password reuse. You cannot disable the password reuse restriction.


6. Under Security Policies, specify password expiration, account suspension, and 
session timeout settings.


Note: A session times out while a run is in progress if the timeout period is 
exceeded and there is no other user activity.


7. Click Setup Messaging Notification Settings to specify when and how to 
notify the administrator of certain security events. For information, see “Set up 
messaging notifications” on page 200.


8. Click Save Settings.







200 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Section 1 Administrators


The new settings are applied to the logged-in user the next time the user logs in. 


Spaces in user
names


If you allow spaces in user names, be aware of the following issues: 


• Leading and trailing spaces in user names are difficult to detect on the screen or 
in printed reports.


• The number of consecutive spaces in a user name is difficult to determine on the 
screen or in printed reports.


Spaces in user names may cause confusion when searching for an audit or E-Sig 
record associated with a user name. To find a record associated with a user name, 
you must specify the user name exactly, including leading, consecutive, and trailing 
spaces. 


Set up messaging notifications


1. In the Security screen (Figure 34 on page 198), click Messaging Notifications 
to display the Setup Notifications dialog box.


2. Select the events for notification: 


• # failed authentications over specified time interval – A user attempts to 
log in with an incorrect password. The message indicates the number of 
failed authentications.


• Session timeout for a user – No activity occurred in a user account for the 
specified period of inactivity.


• Account suspension for failed authentication –  The user exceeds 
maximum number of allowed failed authentications (login attempts with an 
incorrect password).


• Notification for SAE activation – Security has been enabled or disabled. 
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3. Select the notification method:


• Pop-up dialog – The software immediately displays a pop-up message to 
the current user if an event is triggered by the current user. The message 
instructs the user to inform a system administrator of the event.


• Message when Admin logs in – If an event triggers notification, the next 
time any user with an Administrator role logs in, the software displays a list 
those events, indicating the time each event occurred and the user who 
triggered the event.


The Administrator has the option of acknowledging the event, which 
removes it from the notification list.


4. Click OK.


Manage user accounts


Create or edit a user account


The software includes a default Administrator user account with permissions 
(defined by the account user role) to perform all functions in the software. You 
cannot modify this account.


Create a user
account


1. Access the Users screen.


2. Click Create to display the New User dialog box.
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3. Enter user name, password, first name, middle initial (optional) and last name. 
Click a field to display the field limits, which are specified in Security settings.


Note: First name, MI (middle initial), and last name are used to create User Full 
Name, which is displayed as the name of the logged-in user.


Note: You cannot change the user name after you save the user account.


4. Select Pre-expired to require the user account to specify a new password at first 
log in. The Password Expires On date is specified in Security settings. 


5. Select the user role (described in “Create or edit a user role” on page 203) and 
the electronic signature state (determines if a user account has permission to 
electronically sign objects). Leave the status set to Active.


6. (Optional) Enter email (for information only), phone, and comments.


7. Click Save. 


If the Save button is grayed, it indicates an invalid entry in a field. Click a field 
to display the limits for the field, then enter a valid entry.


The Users screen displays the following information for each user account:


• Full Name


• Role


• Status


• Password Expired (true=yes, 
false=no)


• Last Modified On


• Password Change Date (by 
either user or administrator)


• Email (for records only)


• Phone


• Comments
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Edit a user
account


1. In the Users screen, select a user account, then click  Edit.


Note: If you select multiple users, only Status and Role will be changed.


2. Edit settings as needed. You cannot edit the user name of an existing user.


3. Click Save.


Activate a
suspended user


account


1. Select the user.


2. Click Edit.


3. Change the status from Suspended to Active. 


Delete (inactivate)
a user account


You cannot delete a user because user records are required for auditing. To disable a 
user account, inactivate it.


1. Select the user.


2. Click Edit.


3. Change the status from active to inactive. 


4. Click Save.


Determine the name of the logged-in user


To display the full name of the logged-in user, 
place the mouse pointer on the Logout menu. 
The full name of the logged-in user is also 
displayed in the Load Plates for Run screen and 
the Monitor Run screen.


Create or edit a user role


User roles determine the permissions associated with a user account. 


Three default user roles are included in the software. You can modify two of them, 
and can create your own roles with customized settings as needed:


• Administrator (cannot be edited or deleted)


• Scientist


• Technician
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To determine the permissions for these roles or to edit these roles, select the role, 
then click  Edit.


Create a user role 1. Access the Roles screen.


2. Click Create.


3. Enter a role name and (optional) comment.


4. Select permissions (see Table 22 on page 204). To select all permissions in a 
category, select the checkbox next to the category.


5. Click Save Role.


Table 22 User role permissions


Category Permissions


Setup Create plate/plate template


Run • Edit default instrument name
• Manage injection list
• Duplicate injection
• Re-inject


Primary Analysis Edit sample names


Export sequencing results


• Assay
• File name convention
• Results group
• Instrument protocol
• PA protocol (primary analysis: 


basecalling and sizecalling)
• SA protocol (secondary analysis: 


sequencing, fragment analysis, HID 
analysis)


• QC protocol (primary analysis: HID)
• Size standard
• Dye set


• Create
• Edit
• Delete
• Import
• Export
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Edit a user role 1. In the Roles screen, select a user role, then click  Edit.


2. Edit settings as needed. You cannot edit the Administrator user role.


3. Click Save.


View and print a user report


1. Select the User or Roles tab. Click  View Report. 


2. In the Report screen, click toolbar 
options to manipulate the report as 
needed. Place the mouse pointer 
over an item for a description of the 
item.


3. To print the report, click  Print. 
Close the report.


Plates and templates • Edit
• Delete
• Import
• Export


Locking/Unlocking • Assay
• File name convention
• Results group
• Instrument protocol
• PA protocol
• SA protocol
• QC protocol
• Size standard
• Dye set


Preferences • Edit system preferences
• Export system preferences
• Import system preferences
• Export user preferences (all)


Calibrations • Perform spatial calibration 
• Perform spectral calibration 


Performance check Run performance check install standards


Archiving • Archive
• Purge
• Restore


SAE configuration • Configure SAE
• Log in to timed-out user sessions


Table 22 User role permissions (continued)


Category Permissions
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Save electronic
copies (.pdf) of


the report


To save the report electronically (.pdf), print the report and select CutePDF Writer 
as the printer.


Example reports
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Manage auditing


Access the Audit screen and enable or disable auditing


The Audit screen controls the auditing state (enabled/disabled), the events that are 
audited, and the reasons available to users when audit mode is set to Prompt or 
Required.


Auditing is enabled by default.


IMPORTANT! If you disable security, you inactivate audit and electronic signature 
functions. No audit record is generated for the inactivation of audit and electronic 
signature functions when you disable security.


1. Access the Audit screen.


2. Click Disable or Enable (Figure 35 on 
page 207).


Note: When auditing is disabled, the  is 
not active in lower parts of the screen. 


Figure 35 Audit – disable or enable
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Select objects to audit


1. Select the objects and actions to audit and the mode for each enabled item.


Note: For a list of items that the system audits silently in addition to the 
configurable items listed above, see “Generate audit reports” on page 209.


2. Set the Audit Mode for each item you enable for auditing:


• Prompt – The event is audited, a reason prompt is displayed, but the user 
can cancel and continue without entering a reason. 


• Required – The event is audited, a reason prompt is displayed, and the user 
must specify a reason.


• Silent – The event is audited, no reason prompt is displayed.


3. Click Save Settings.


Create audit reason settings


You can create, modify and delete the reasons that are available for selection in the 
Audit Reason dialog box (displayed when a user performs an audited action).


Object Type (audit records displayed in 
Object Audit History)


Action Type (audit records 
displayed in Action Log)


• Dye set
• Size standard 
• Instrument protocol
• PA protocol (primary analysis)
• SA protocol (secondary analysis)
• QC protocol
• Assay
• Plate template
• File name convention
• Results group
• Plate
• Sample files


• Export assay
• Export plate record
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1. To require users to 
select a pre-defined 
reason in the Audit 
Reason dialog box 
(displayed when a 
user performs an 
audited action), 
enable the User must 
select a reason 
checkbox. Users are 
not permitted to enter 
a reason.


2. As needed, click  
Create, or select a reason, then click  Edit or Delete.


Generate audit reports


Display audit histories


1. Access the Audit Reports screen.


Note: To access the Audit Reports screen, 
the user role for an account must specify the 
Configure SAE permission. Users without 
the Configure SAE permission can view 
object audit histories for individual entries 
in the libraries by selecting entries, then 
clicking View Audit History (see “View 
audit and e-signature histories for library 
entries” on page 142.


2. Select a tab to display:


• Object Audit History – The most recent audit for all user objects (samples 
and objects in the Library) that have been audited.


• System Configuration History – SAE configuration records, including 
audit history for each user account.


• Action log – System-specified audit events.


3. (Optional):


• Sort the table. See “Multi-column sorting” on page 72.


• Specify filters (date range, user name, action, object or record type, object 
or record name, reason), then click Go.


Note: The Reason field in System Configuration History is not used.
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• Select a record, then click Show Object History 
or  Show Audit Details.


• In the history dialog box, select a record, then 
click Show Audit Details.


• Click Table Settings, then specify the columns to 
show or hide.


Review the object audit history


Audit records The Object Audit History lists the most recent audit for the user objects listed below 
(samples and objects in the libraries) that have been audited.


Audit action Possible actions for all objects are update, create, and delete. Audit records are 
generated under the following conditions:


• Dye set


• Size standard 


• Instrument protocol


• PA protocol (primary analysis)


• SA protocol (secondary analysis)


• QC protocol


• Assay


• Plate template


• File name convention


• Results group


• Plate


• Sample files


Action Description


Update The auditing of updates depends on whether an object is modified or 
overwritten:


• Modified – A record is created when an object is modified.
• Updated – A record is not created when an object is overwritten in the 


library. Example: You create a plate, then create a results group from 
within the plate and save it to the library. You then open the plate, edit 
the results group from within the plate, then save it to the library. A 
message indicates that the results group already exists and asks if you 
want to overwrite it. You click Yes. This action is considered a creation 
of a new results group, not a modification of the existing results group. 
No Update record is created; a Create record is created.


Create A record is created when you:


• Create an item in the library.
• Create an item from within another item.
• Modify an item from within another item, then overwrite the item in the 


library when you save it (as described in the “Updated” bullet above).


Delete The auditing of deletions depends on the item deleted:


• Items in the library – A record is retained until it is deleted from the 
library. The deletion of the item from the library is not audited. For 
example, if you delete a size standard from the library, no audit record 
for the deletion is listed in the Object Audit History.


• Items within other items – The deletion of an item from within another 
item is audited. For example, if you change the size standard in a QC 
protocol, an audit record for the change (considered a deletion) is 
listed in the Object Audit History.
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Display the
object history


To display the history for an object, select the object, then click Show Object 
History. 


The object history shows the audit history for the object and for all objects contained 
in the selected object. For example, when you create an assay, a copy of the 
instrument protocol, the primary analysis protocol (and therefore dye set, and size 
standard), and the secondary analysis protocol are included in the assay object. The 
objects contained within an object have audit histories distinct from the audit history 
of the objects stored in the Library.


Review the system configuration history


The System Configuration History lists SAE configuration records.


Note: The Reason field in System Configuration History is not used.


Table 23 Audit – system configuration history


Record Type Action Corresponds To 


Security settings Update • Enable security
• Disable security
• Modify security policies:
• Session timeout settings 


Account settings Update • Modify user name settings
• Modify password settings
• Modify security policies:
• Password expiration
• Account suspension


Audit reason for change Update Modify reason for change


Create Create reason for change


Delete Delete reason for change


Audit settings Update Enable auditing


Disable auditing


Audit type Update • Modify audit settings


Audit type Update • Modify audit settings
• Create reasons for change
• Delete reasons for change


E-Signature function Update • Modify the number of signatures or the authorities for 
a “prompt before” function


• Modify the Enable state of either a “check before” or 
“prompt before” function


E-Signature settings Update • Enable e-signature
• Disable e-signature


E-Signature type


 


Update • Modify e-signature settings
• Modify the enable state of an E-Signature Type
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Review the action log


The Action log lists system-specified audit events.


All items in the action log are audited silently, except for the items noted as 
configurable. Configurable items may include comments in the action log.


Role assignment


 


Create • Create a new user account
• Assign a different user role to an existing user 


account


 Delete Assign a different user role to an existing user account


Role permissions Update Modify user role permissions


 Create Create a user role - creates one role assignment record 
for each permission in a role


Delete Delete a user role - creates one role delete record for 
each permission in the deleted role


User account Update • Edit
• Suspend


Create Create new user account


User role Update Modify user role


Create Create user role


Delete Delete user role


Table 23 Audit – system configuration history (continued)


Record Type (continued) Action Corresponds To 


Table 24 Audit – action log


Category Action


Assay Assay exported successfully


Note: Only one audit record is generated if 
you export multiple assays.


Log In • User logged in
• Login failed
• User logged out


Maintenance Wizards • Remove Bubbles Wizard started
• Flush Array Port Wizard started
• Change Polymer Type Wizard started
• Change Array Wizard started
• Replenish Polymer Wizard started
• Perform Fill Polymer Wizard
• Perform Water Wash Wizard


Plate Plate exported successfully


Note: Only one audit record is generated if 
you export multiple plates.
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View and print audit reports


1. Display the records of interest as described above.


2. Filter the list to decrease the time required to generate reports.


IMPORTANT! You cannot cancel a report after you click a view button.


3. Click View Audit Summary Report or View Audit Detailed Report.


Run • Start
• Pause
• Resume
• Stop (Abort injection)
• Terminate (injection list)


SAE Configuration • Export


System Audit Records • Archive
• Purge
• Restore


System Action Records • Archive
• Purge
• Restore


User Profile • Export


Table 24 Audit – action log (continued)


Category Action
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4. In the Report screen, click toolbar 
options to manipulate the report as 
needed. Place the mouse pointer 
over an item for a description of the 
item.


5. To print the report, click Print.


6. To save the report electronically (.pdf), print the report and select CutePDF 
Writer as the printer.


7. Close the report.


Archive, purge, and restore audit records


The audit archive function makes a copy of audit records. Purge makes a copy of 
audit records, and then deletes them. You can use the Restore function to restore 
purged audit records.


For information on archiving library items (datastore), see “Archive, purge, and 
restore data” on page 254.


Archive and
purge


To selectively archive or purge (delete) system configuration or action audit records:


1. Select records in the appropriate screen.
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2. Click  Archive Audit Records or  Purge Audit Records.


3. If you select Archive, specify a location and name for the .asz archive file. 


 Restore To restore system configuration or action audit records, click Restore, then select 
the .asz file to restore.


Export audit records


As needed, you can export audit records to a .txt file for additional manipulation and 
reporting outside the 3500 Series Data Collection Software.


1. Display the records of interest as described above.


2. Click  Export Audit Records.


3. Specify a name and location for the export .txt file.


4. Click Save.


Note: If you export audit records for samples that are not in their original 
location (samples have been deleted or moved), an error message is displayed. 
Return sample data files to their original location, then export again.







216 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Section 1 Administrators


Manage electronic signature


Access the E-Signature Settings screen and enable or disable e-sig


IMPORTANT! If you disable security, you inactivate audit and electronic signature 
functions. No audit record is generated for the disabling of audit and electronic 
signature functions when you disable security.


1. Access the E-Signature Settings screen 
screen.


2. Click Disable or Enable (Figure 36 on 
page 216).


Note: When e-sig is disabled, the  is not 
active in lower parts of the screen. 


Figure 36 E-Sig – disable or enable
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Select the actions that allow signature


IMPORTANT! Do not change electronic signature settings during a spectral 
calibration.


1. Select the 
checkbox next to 
an item in the 
E-Signature Type 
list to identify 
events for which 
to allow 
electronic signature (see Table 25 on page 218). This selection activates the E-
Sig button for the selected items; it does require an electronic signature for these 
selections.


2. (Optional) For each item that you select,:


a. From the top-right of the screen, select a function after which the system 
will prompt for electronic signature. This selection presents an e-sig 
prompt to users when they perform a function. Users can sign or can 
continue without signing. 


b. From the bottom-right of the screen, select a function (start run) before 
which the system will check for required electronic signatures (see 
Table 26 on page 219). This selection presents an e-sig prompt to users 
when they start a run if the required signatures have not previously been 
made. Users must sign before they can continue. For “check before” 
functions, you can also:


• Change the number of signatures required.


• Set a special authority for a signature: click the Authorities Required 
field, then select the user account or the user role to require for 
electronic signature of this function. By default, each required 
signature needs no special authority; any user can sign.


• Click Apply.
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3. Click Save Settings.


By default, no E-Signature types are enabled.


2a


2b


Table 25 E-signature settings to prompt after


E-Signature Type
Function to 


Prompt After


Approve Dye Set Save


Approve Size Standard Save


Approve Spatial Calibration Accept


Approve Spectral Calibration Accept


Approve Instrument Protocol Save


Approve Sizecall Protocol Save


Approve Basecall Protocol Save


Approve QC Protocol Save


Approve Size Standard Save


Approve Spatial Calibration Accept


Approve Spectral Calibration Accept


Approve Instrument Protocol Save


Approve Sizecall Protocol Save


Approve Basecall Protocol Save


Approve QC Protocol Save


Approve GeneMapper Protocol Save


Approve GeneMapper IDX Protocol Save


Approve SeqScape Protocol Save
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Approve MicroSeq ID Protocol Save


Approve Assay Save


Approve Plate Template Save


Approve Plate Save


Approve Sample Save


Approve Sequencing Install Standard 
Results


Accept


Approve MicroSeq ID Install Standard 
Results


Accept


Approve Fragment Install Standard 
Results


Accept


Approve HID Install Standard Results Accept


Table 26 E-signature settings to check before


E-Signature Type
Function to 


Check Before


Signatures and 
Authorities Required 
(defaults if enabled)


Approve Spatial Calibration Start Run 1 signature, any authorities 
(any user, any user role)


Approve Spectral Calibration


Approve Spatial Calibration


Approve Spectral Calibration


Approve Plate


Approve Sequencing Install Standard 
Results


Approve MicroSeq ID Install Standard 
Results


Approve Fragment Install Standard 
Results


Approve HID Install Standard Results


Table 25 E-signature settings to prompt after (continued)


E-Signature Type
Function to 


Prompt After
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How the software
prompts


electronic
signature before


a run


If the system is configured to check that data is signed fore starting a run and the data 
for the run is not signed, a message is displayed when the user clicks Start Run. 


Example


The e-sig system is configured to require signatures from two users (one from the 
user account named Administrator, and the other from any user account with a 
scientist user role) for a spatial calibration before it can be used in a run. The spatial 
calibration has not been signed.


A user starts a run. The following message is displayed:


 Before the run can start, the following users must sign:


• The Administrator user 


• Any other user with the Scientist role specified and electronic signature enabled 
in their user account


If a user that does not meet the specified criteria signs, this message is displayed 
again.
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Generate e-signature reports


Display e-signature records


1. Access the E-Signature Reports screen.


2. (Optional): 


• Specify filters (date range, user name, 
action, object type, object name), then 
click Go.


• Select a record, then click Show 
Object History.


• In the history dialog box, select a 
record, then click Show E-Signature 
Details.


• Double-click column headers to sort. 
Multi-column sorting is supported (see 
“Multi-column sorting” on page 72). 


• Customize the table (see “Customize tables” on page 72).


3. The records that are displayed (if they are specified in E-Signature settings) are:


• Approve Dye Set


• Approve Size Standard


• Approve Spatial Calibration


• Approve Spectral Calibration


• Approve Instrument Protocol


• Approve Sizecall Protocol


• Approve Basecall Protocol


• Approve Qc Protocol


• Approve Genemapper Protocol


• Approve Genemapper ID-X 
Protocol


• Approve Seqscape Protocol


• Approve Microseq ID Protocol


• Approve Assay


• Approve Plate Template


• Approve Plate


• Approve Sample


• Approve Sequencing Install 
Standard Results


• Approve Microseq ID Install 
Standard Results 


• Approve HID Install Standard 
Results


• Approve HID Install Standard 
Results
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View and print e-signature reports


1. Display the records of interest as described above.


Note: Filter the list to decrease the time required to generate reports.


2. Click View E-Sig Summary Report or View E-Sig Detailed Report.


3. In the Report screen, click toolbar 
options to manipulate the report as 
needed. Place the mouse pointer 
over an item for a description of the 
item.


4. To print the report, click Print. 


5. To save the report electronically 
(.pdf), print the report and select 
CutePDF Writer as the printer.
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6. Close the report.


Export e-sig records


As needed, you can export e-sig records to a .txt file for additional manipulation and 
reporting outside the 3500 Series Data Collection Software.


1. Display the records of interest as described above.


2. Click  Export E-Sig Records.


3. Specify a name and location for the export .txt file.


4. Click Save.
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Export and import user accounts, security, audit, and 
electronic signature settings


Export 1. In any screen in the SAE module, click  Export 
in the navigation pane.


2. Select the items to export:


• User Profiles – Contains all settings in the following screens:


– Edit User – All user accounts with Active status


– User Role – All user roles and associated permissions (in case a user 
account specifies a user role that does not exist on the system into 
which you import the profiles)


• System Configuration – Contains all settings in the following screens:


– Security – Account setup and security policies


– Audit – Objects selected for auditing, audit modes, and reasons


– E-Signature Settings – Objects selected for E-Signature, functions, 
number of signatures, and authorities


– User Roles – All user roles and associated permissions 


3. Click Export.


4. Specify the name and location for the exported .dat file, then click Save.


A message is displayed when the export completes.


 Import 1. In any screen in the SAE module, click  Import in the navigation pane.


2. Select the .dat file to import, then click Open.


A message is displayed asking if you want to 
overwrite the current system configuration. 
Click Yes.


If any imported user accounts already exist on 
the system, you are prompted to overwrite or 
skip each account.
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Users overview of System Security, Audit Trail and 
E-Signature 


The Security, Audit, E-Signature (SAE) module is an optional component of the 
3500 Series Data Collection Software. The SAE module provides the following 
functionality:


• System security – Controls user access to the software. 


• Auditing – Tracks changes made to library items, actions performed by users, 
and changes to the SAE settings.


• Electronic signature (e-sig) – Requires users to provide a user name and 
password when performing certain functions. 


Depending on the way that your administrator configures these features, you may see 
the following dialog boxes and prompts when you use the software.


Security


Log in If security is enabled on your 
system, you must provide a user 
name and password to access the 
software. 


Your access to functions in the 
software is based on the 
permissions associated with your 
user account. Functions for which 
you do not have permissions are 
grayed out.


If your system is configured for 
password expiration, you will periodically be prompted to change your password. If 
your system is configured to monitor failed log in attempts, you will be locked out of 
the software if you incorrectly enter your user name or password for a specified 
number of times.


Permissions If your user account does not have permission to perform any function in the 
software, menu commands are grayed.
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Determine the
name of the


logged-in user


To display the full name of the logged-in user, 
place the mouse pointer on the Logout menu. 
The full name of the logged-in user is also 
displayed in the Load Plates for Run screen and 
the Monitor Run screen.


Change your
password when it


expires


When your password is about to expire, a message is displayed when you log in.


To change your password, select Tools Change 
Password. 


Enter your current password, then enter the new 
password two times, then click OK.


Account
suspension


If your system is configured to 
suspend a user account for failed 
logins, and you enter an incorrect user 
name and password for more than the 
allowed number of times, your user 
account is suspended, and the Log In 
dialog box indicates that your account 
is inactive.


There are two ways to activate a 
suspended account:


• You can wait until the suspension 
period ends.


• An administrator can change the account status from Suspended to Active.


Note: While a user is suspended, another user can click Reset, then log in and 
replace the suspended user.


 Session timeout If your system is configured to timeout 
and there is no user activity for the 
specified time, the Log In dialog box 
indicates that your user session has timed 
out. You must enter your user name and 
password to access the software.


Note: The administrator or another user 
with permission to log in to timed-out 
sessions can click Reset, then log in.
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Audit
If your system is configured for auditing, you 
may be prompted to specify a reason when 
you make certain changes in the software.


Based on your system configuration, you can 
either select a reason or enter a reason for 
change.


Electronic signature
If your system is configured for 
electronic signature, you may be 
prompted to provide your user name 
and password when you perform 
certain actions in the software.


If an item is set to require two 
signatures, the signers are not 
required to sign at the same time. 
When the first signer signs, the E-Sig 
status is set to Partially Signed. When 
the second signer signs, the E-Sig 
status is set to Signed.


You may also be permitted to sign objects such as plates, calibrations, or other library 
items. If electronic signature is enabled for items, any of the following may apply:


• The  E-Signature button is enabled in the library or the calibration.


• You are prompted to sign as described in “How the software prompts electronic 
signature before a run” on page 220.
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Section 2 Users


• The Open Plates dialog box or the library displays an “Is signed” column that 
reflects the electronic signature status of an item.
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Maintenance schedule
This section lists the common tasks required to maintain your Applied Biosystems 
3500/3500xL Genetic Analyzers in good working condition. 


The Dashboard, in conjunction with the data entered in the schedule section of the 
Planned Maintenance, provide a comprehensive outline of maintenance tasks.


WARNING! Wear appropriate protection, including gloves, laboratory 
goggles, and coat whenever you work with the fluids used on this instrument, 
or parts that may come into contact with these fluids.


IMPORTANT! Use the cleaning agents as described in this manual, only. Use of 
cleaning agents not described in this manual can impair the instrument. 


For the instrument troubleshooting issues, see Appendix E, “Troubleshoot” on 
page 299.


Review maintenance notifications


Review maintenance notifications list in the Dashboard daily, then perform the 
scheduled tasks. 


When you complete a task, click  to mark it as complete, click  to mark it as 
dismissed.


Note: Completed and dismissed tasks are removed from the Maintenance 
Notification section, and they do not appear again unless they are repeating tasks. 
Dismissed tasks can be logged in the Notifications Log.


All actions are recorded in the Notification Log. See “Review the Maintenance 
Notifications Log” on page 257.
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Daily instrument maintenance tasks


Clean the assemblies, anode buffer container, and cathode buffer container, and 
ensure that the outside of the assemblies is dry.


IMPORTANT! Use the cleaning agents as described in this manual, only. Use of 
cleaning agents not described in this manual can impair the instrument. 


Task Frequency For information, see ...


Check consumables on the Dashboard – Refer to the gauges on 
the Dashboard to see the status for anode buffer container, 
cathode buffer container, and polymer.


Before each run “Check consumables 
on the Dashboard” on 
page 236


Visually inspect the level of fluid inside the anode buffer 
container and the  cathode buffer container. The fluid must line 
up with the fill line.


“Change the cathode 
buffer container (CBC)” 
on page 238


Ensure that the plate assemblies are properly assembled.


IMPORTANT! Align the holes in the plate retainer with the holes 
in the septa to avoid damaging capillary tips.


“Prepare the plate 
assembly” on page 53


Ensure that the plate assemblies and the cathode buffer 
container are positioned on the plate deck properly. They should 
sit securely on the deck.


“Load the plate in the 
instrument” on page 53


Ensure the array locking lever on the capillary array is secured. Chapter 1, Instrument 
and Software 
Description


Check for bubbles in the pump block and channels.


Note: Use the Remove Bubble wizard to remove bubbles.


Daily or before each run “Remove bubbles from 
the polymer pump” on 
page 251


Check the loading-end header to ensure that the capillary tips 
are not crushed or damaged.


“To change the capillary 
array” on page 252


Ensure that the pump block is in pushed back position. Daily Chapter 1, Instrument 
and Software 
Description


Clean the instrument surfaces of dried residue, spilled buffer, or 
dirt.


“Routine instrument 
cleaning” on page 242


Check for leaks and dried residue around the Buffer-Pin Valve, 
check valve, and array locking lever.


IMPORTANT! If leaks persist, contact Applied Biosystems.


“Check maintenance 
notifications” on 
page 28
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Weekly instrument maintenance tasks 


Monthly instrument maintenance tasks 


Quarterly maintenance tasks 


Task Frequency For information, see ...


Check the storage conditions of the used arrays to ensure the 
array tip is covered in the reservoir. 


Weekly “Check stored capillary 
arrays” on page 240


Run the Wash Pump and Channels wizard. “Wash the pump 
chamber and channels” 
on page 249


Use a lab wipe to clean the anode buffer container valve pin 
assembly on the polymer delivery pump. 


Chapter 1, Instrument 
and Software 
Description


Restart the computer and instrument. “Reset the instrument” 
on page 314.


Task Frequency For information, see ...


Flush the pump trap Monthly or as needed “Flush the water trap 
(pump trap)” on 
page 241


Empty the condensation container and the water trap waste 
container. The waste container is to the right of the pump block.


Chapter 1, Instrument 
and Software 
Description


Replace cathode buffer container septa. “Change the cathode 
buffer container (CBC)” 
on page 238


Run a performance check Chapter 5, Calibrate 
and Check 
Performance


Clean the autosampler “Routine instrument 
cleaning” on page 242


Clean the drip tray


Check disk space “Monitor disk space” 
on page 256


Defragment the hard drive Monthly


Before fragmentation 
reaches 10%.


“Defragment the 
computer hard drive” 
on page 257


Task Frequency For information, see ...


Run performance check Every three months Chapter 5, Calibrate 
and Check 
Performance
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Annual planned maintenance tasks 


Call your Applied Biosystems representative to schedule annual planned 
maintenance.


As-needed instrument maintenance tasks 


Use the maintenance calendar
The Maintenance calendar is a monthly or daily view of the routine maintenance 
tasks scheduled for your instrument. When a task is due to be performed, it is listed 
in the Maintenance Notifications list in the Dashboard (see “Review maintenance 
notifications” on page 229). 


View the calendar


To go to the Schedule from the Dashboard:


1. In the Dashboard, click Maintain Instrument toggle key. 


The Planned Maintenance options appear on the left-hand 
pane, highlighted below: 


The Dashboard provides you with a list of current 
maintenance notifications, as shown. Click for 
information.


2. From the Left-hand pane, under Planned Maintenance, 
click Schedule


3. Click on the top left-hand corner of the Schedule for 
more information.


Additionally, Applied Biosystems suggests that you add 
the regular maintenance tasks listed below to the 
maintenance calender.


Task Frequency For information, see ...


Change the tray. As needed “Routine instrument 
cleaning” on page 242


Remove dried polymer from the capillary tips with a lint-free 
wipe moistened with deionized water.


Archive and purge library objects


Dashboard Manage Archive or Purge


Chapter 6, Manage 
Library Resources
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Default calendar entries


A set of Applied Biosystems-recommended tasks are scheduled in the calendar, 
flagged with FR (Factory Repeating) in the monthly view and F (Factory) in the daily 
view. User-specified repeating tasks are flagged with R (Repeating) in the monthly 
view, see picture below.


You can change the priority of factory tasks, but you cannot remove them from the 
calendar or alter the frequency at which the notifications for the tasks are displayed. 


Additionally, Applied Biosystems suggests that you add to the maintenance calendar:


• The regular maintenance tasks. 


• A maintenance task to replace a consumable based on its installation date (for 
example, create a task to replace the polymer for two days before the polymer 
will expire)


Create calendar entries


To create a new scheduled task, click Create and follow the prompts.


The following is an example of scheduled events in the calender. 


The Month and Day tabs allow you to view your schedule in different formats. Click 
Detach to move the calendar window.
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Review the Maintenance Notifications Log
The Notifications Log is a history of all notifications messages and the action taken 
for the task (completed or dismissed). You can use this option to review a previous 
run information.


The Dashboard provides you with a list of current routine and maintenance 
notifications, as explained below.


Multi-column sorting is supported (see “Multi-column sorting” on page 72.


To go to the Notifications Log from the Dashboard: 


1. Click Maintain Instrument


2. From the Left-hand pane, under Planned Maintenance, click Notifications Log


Click on the top left-hand corner of the Notification Log for more information.


The Notification Log provides the following information on each event:


Notification time is determined in the Preferences. From the Dashboard, click 
Preferences, to open the Preferences dialog box, click Scheduler Preference, and 
follow the prompts.


Notification Description


Name The name of the event.


Priority The event priority.


Notification Date The date of notification.


Status The current status of the event.


User The name of the user.


Acknowledge Date/Time The date and time when the event was acknowledged.


Description The description for the event.
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Instrument operational procedures
The day-to-day operation of the instrument involves performing the following tasks.


Check consumables on the Dashboard
• Change the Anode Buffer Container (ABC)


• Change the Cathode Buffer Container (CBC)


• Change the polymer


• Use the Conditioning Reagent


• Fill Capillary Array with fresh polymer


• Remove bubbles


The Quick View section of the Dashboard provides the necessary information that 
you need to operate the instrument. 


The information shown within the Quick View is generated automatically, via the 
Radio Frequency Identification (RFID) reader. 


Use the information presented to you in the Quick View section before and after 
performing a maintenance task. 


Gauges


Instrument
information


Consumables


Maintenance
notifications
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Change the anode buffer container (ABC)


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. Anode Buffer Container (ABC).


For details see “Instrument reagents and consumables” on page 9.


Contamination might cause poor-quality data. To prevent the contamination, use 
genuine packaged polymer, anode buffer, cathode buffer and conditioning reagent. 


1. Remove the ABC from storage.


2. Check for expiration date on the ABC label to make sure it is not expired prior 
to or during intended use.


3. Allow refrigerated ABC to equilibrate to ambient temperature prior to first use. 
Do not remove the seal until you have completed step 5, below.


IMPORTANT! Ensure that all the buffer is moved to the larger side of the ABC 
prior to removing the seal. 


4. Verify that buffer level is at or above the fill line and check that seal is intact. 


IMPORTANT! Do not use if buffer level is too low or seal has been 
compromised. A fill tolerance of ± 1 mm is acceptable.


5. Tilt the ABC slightly (as shown in the figure 
below) to make sure most of 1✕ buffer is in the 
larger side of the container. There should be less 
than 1 ml of 1✕ buffer remaining in the smaller 
side of the container. 


6. Verify that the buffer is at the fill line.


7. Peel off the seal at the top of the ABC. 
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8. Place the ABC into the Anode end of the 
instrument, below the pump. 


IMPORTANT! The RFID label must be facing 
the instrument (and not you) to ensure that the 
RFID information is read accurately by the 
instrument. 


9. Close the instrument door to re-initialize.


Note: If you do not close the instrument door to re-initialize, you need to click 
Refresh from the Dashboard.


10. Click Refresh from the Dashboard to update the screen.


11. Check the Quick View section of the Dashboard for updated status after 
changing the ABC.


Change the cathode buffer container (CBC)


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. Cathode Buffer Container (CBC).


For details see “Instrument reagents and consumables” on page 9.


Contamination might cause poor-quality data. To prevent the contamination, use 
genuine packaged polymer, anode buffer, cathode buffer and conditioning reagent. 


Use genuine parts and reagent. The use of inappropriate parts, or reagents, causes 
poor-quality data or damage the instrument.


1. Remove the CBC from storage.


2. Check for expiration date on the CBC label to make sure it is not expired prior 
to or during intended use.


3. Allow refrigerated CBC to equilibrate to ambient temperature before use. 


4. Wipe away condensation on the CBC exterior with a lint-free lab cloth. 


5. Verify that buffer level is at or above the fill line and check that seal is intact.


IMPORTANT! Do not use if buffer level is too low or seal has been 
compromised. A fill tolerance of ± 0.5mm is acceptable.


Note: The meniscus must 
be at or above the fill line.
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6. Tilt the CBC back and forth gently and carefully to ensure that the buffer is 
evenly distributed across the top of the baffles. 


Note: If you do not tilt the CBC back and forth, the buffer sticks to the baffles, 
due to surface tension.


7. Verify that the buffer is at or above the fill line.


8. When ready to install CBC, place the container 
on a flat surface (such as a lab bench) and peel 
off the seal.


9. Wipe off any buffer on top of the CBC with a 
lint-free cloth. Ensure that the top of the 
container is dry.


IMPORTANT! Failure to perform this action may 
result in an arcing event and termination of the 
run. 


10. Place the appropriate septa on both sides of the 
CBC.


a. Align the buffer septa (the part that is 
symmetrical) over the 24 holes of the CBC.


b. Push the septa lightly into the holes to start and then push firmly to seat the 
septa.


11. Install the CBC on the autosampler. 


Note: When properly installed, it will click on the 
autosampler as the tabs are snapped in place. 


12. Close the instrument door to re-initialize.


13. Click Refresh from the Dashboard to update the 
screen.


14. Check the Quick View section of the Dashboard for updated status after 
changing the CBC.
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Check stored capillary arrays


IMPORTANT! Wear appropriate protection, including gloves, laboratory goggles, 
and coat whenever you work with the fluids used on this instrument, or parts that may 
come into contact with these fluids.


When the capillary array is installed, electrodes at the bottom are inserted on the 
CBC. The electrodes at the top connect with the polymer delivery pump. Applied 
Biosystems recommends you keep the electrodes on the bottom in the tray with 
1✕ running buffer. For details see “Instrument reagents and consumables” on page 9. 


IMPORTANT! Keep the loading-end of the capillary array in 1✕ running buffer to 
prevent the polymer from drying in the capillaries. If fluid level is low, add distilled 
water (DI) to buffer solution. 


Refer to the Install capillary wizard for instructions on how to store the capillary 
array.


1X running buffer and distilled water (DI)







Instrument operational procedures


241Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Flush the water trap (pump trap)


The water trap must be flushed once per month to prolong the life of the pump and to 
clean any diluted polymer.


Flush with either distilled or deionized water and ensure that the water flows into the 
overflow container. Dispose the excess water (inside the overflow container). See 
“General chemical safety” on page 328.


Note: Leave the trap filled with either distilled or deionized water.


1. Fill the supplied 20 mL, all-plastic Luer lock syringe (in the PDP Cleaning kit, 
4359572) with distilled or deionized water. Expel any bubbles from the syringe.


IMPORTANT! Do not use a syringe smaller than 20 mL. Doing so may generate 
excessive pressure within the trap.


2. Attach the syringe to the forward-facing Luer 
fitting at the top of the pump block. Hold the 
fitting with one hand while threading the syringe 
onto the fitting with the other hand.


3. Open the Luer fitting by grasping the body of the 
fitting and turning it to loosen. Attached syringe 
and turn counterclockwise approximately one-
half turn.


IMPORTANT! DO NOT USE EXCESSIVE 
FORCE when you push the syringe plunger as 
this may damage the trap seals. Take approximately 30 seconds to flush 5 mL of 
either distilled or deionized water through the trap.


Note: Because the water trap volume is approximately 325 µL, a relatively 
small volume of water is adequate for complete flushing. However, a larger 
volume only improves flushing as long as force and flow rate are kept within the 
limits given above.


4. Remove the syringe from the Luer fitting. Hold the fitting with one hand while 
turning the syringe counterclockwise with the other hand.


5. Close the Luer fitting by lightly turning clockwise until the fitting seals against 
the block.
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Routine instrument cleaning


IMPORTANT! Wear appropriate protection, including gloves, laboratory goggles, 
and coat whenever you work with the fluids used on this instrument, or parts that may 
come into contact with these fluids.


1. Ensure the oven and instrument doors are closed.


2. Press the Tray button on the front of the instrument to move the autosampler to 
the forward position.


IMPORTANT! Use the cleaning agents as described in this manual, only. Use of 
cleaning agents not described in this manual can impair the instrument. Please 
contact your local Life Technologies sales office if you have any questions.


3. Wipe off any liquid on or around the autosampler using a lint-free tissue.


4. Clean off any polymer build-up crystals on the instrument, including the 
capillary tips, with deionized water and lint-free tissue.


5. Clean the array plug.


6. Clean out the drip trays with deionized water, or ethanol (absolute), and lint-free 
tissue.


Note: The drip tray can be removed.
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Move and level the instrument


CAUTION! PHYSICAL INJURY HAZARD. Do not attempt to lift the 
instrument or any other heavy objects unless you have received related 
training. Incorrect lifting can cause painful and sometimes permanent back 
injury. Use proper lifting techniques when lifting or moving the instrument. 
Two or three people are required to lift the instrument, depending upon 
instrument weight.


1. Remove the following components from the instrument:


• Any plate assemblies from the autosampler.


• CBC from the autosampler.


• Capillary array: click Shutdown the Instrument in the Maintenance 
Wizards. See “To shutdown the instrument” on page 253.


• Anode buffer reservoir.


2. Switch off the circuit breaker on the back of the instrument. 


3. Disconnect the power cord and the Ethernet cable.


IMPORTANT! While moving the instrument, avoid any shock or vibration.


4. Move the instrument.


5. Turn the instrument legs to level the instrument.


To move the instrument corner ... Turn the leg ...


up right (clockwise)


down left (counterclockwise)
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Use the Maintenance Wizards to perform operations


About Maintenance Wizards


To activate the Maintenance Wizards from the Dashboard, click 
Maintain Instrument toggle key. 


The Maintenance Wizards feature of the Data Collection software 
allows you to perform operations necessary for sustaining the 
instrument. 


In no particular order, these operations include the following:


• Install a Capillary Array


• Remove bubbles from the polymer pump


• Wash the pump chamber and channels


• Fill the array with fresh polymer


• Replenish the polymer installed on the instrument


• Change the type of polymer installed on the instrument with the option to 
change the capillary array.


• Shutdown the Instrument.


IMPORTANT! Once started, Wizard operations cannot be canceled.


IMPORTANT! After performing a conditioning wash ensure that the buffer level 
inside the ABC is at or above fill line before proceeding to the next step except for 
the wash pump and channels wizard. 
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Replenish polymer


IMPORTANT! Do not use a polymer pouch that has been installed on one type of 
instrument on another type of instrument. For example, if you install a new polymer 
pouch originally on a 3500 (8-capillary) instrument, do not subsequently use that 
same polymer pouch on a 3500xL (24-capillary) instrument, or vice versa. Doing so 
may result in a lower number of samples/injections than specified.


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. POP-4™, POP-6™, and POP-7™ 
polymers.


For details see “Instrument reagents and consumables” on page 9.


If you are replacing the same polymer type only, follow the procedures below:


IMPORTANT! If you remove a polymer pouch for storage, place a Pouch Cap 
(PN 4412619) onto the pouch, then place an empty pouch (or conditioning reagent) 
on the connector to prevent desiccation of any residual polymer on the connector.
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1. In the Maintenance Wizards screen, click Replenish Polymer. 


Note: The Replenish Polymer Wizard takes 10 to 20 minutes to complete.


2. Follow the prompts in the Replenish 
Polymer Wizard window. 


3. Click Refresh from the Dashboard to 
update the screen.


4. Check the Quick View section of the 
Dashboard for updated status after 
replenishing the polymer.
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Change polymer type


IMPORTANT! Do not use a polymer pouch that has been installed on one type of 
instrument on another type of instrument. For example, if you install a new polymer 
pouch originally on a 3500 (8-capillary) instrument, do not subsequently use that 
same polymer pouch on a 3500xL (24-capillary) instrument, or vice versa. Doing so 
may result in a lower number of samples/injections than specified.


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. POP-4™, POP-6™, and POP-7™ 
polymers.


IMPORTANT! If you remove a polymer pouch for storage, place a Pouch Cap 
(PN 4412619) onto the pouch, then place an empty pouch (or conditioning reagent) 
on the connector to prevent desiccation of any residual polymer on the connector.


For details see “Instrument reagents and consumables” on page 9.


IMPORTANT! If the polymer dries on the fitment or in the pouch opening, the dried 
polymer prevents the pouch fitment from closing the internal cap properly. If that 
happens, the polymer pouch is no longer usable. When the pouch is removed, cover 
the fitment with a new, empty, or a conditioning pouch. To prevent drying, the pouch 
fitment must be covered with Pouch Cap (PN 4427991).


Note: Expired pouches cannot be used on the instrument.


1. Remove the polymer from storage 4 °C. 


2. Allow refrigerated polymer to equilibrate to ambient temperature before use. 


3. Check for expiration date on the pouch label to make sure it is not expired prior 
to use.


IMPORTANT! Do not use if the pouch and/or the label is damaged or the top 
seal is missing.


4. Peel off seal at the top of the pouch fitment. 


Note: You may occasionally notice a tiny droplet of polymer inside the fitment 
(residual from the pouch filling process). This is not expected to cause any 
performance issues.
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5. Slide the pouch fitment on to the slot of the lever assembly. Push the lever up to 
snap the pouch into the connector end of the instrument pump. 


Note: The RFID label must be facing the 
instrument (and not you) to ensure that 
the RFID information is read accurately 
by the instrument.


6. If a partially used pouch is removed for 
later use, use the suggested cap to plug 
the fitment opening and store the pouch under recommended storage conditions. 


7. From the Maintenance Wizards screen, click 
Change Polymer Type. 


IMPORTANT! This feature allows you to change the type of polymer installed 
on the instrument with the option to change the Capillary Arrays.


Note: The Change Polymer Type Wizard takes 60 to 70 minutes to complete.


8. Follow the prompts in the Change 
Polymer Type Wizard window. 


Note: Changing polymer 
requires the use of a Conditioning 
Reagent. See “Use the 
conditioning reagent” on 
page 250.


9. Click Refresh from the 
Dashboard to update the screen.


10. Check the Quick View section of 
the Dashboard for updated status 
after changing the polymer.
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Partially used polymer


IMPORTANT! Do not use a polymer pouch that has been installed on one type of 
instrument on another type of instrument. For example, if you install a new polymer 
pouch originally on a 3500 (8-capillary) instrument, do not subsequently use that 
same polymer pouch on a 3500xL (24-capillary) instrument, or vice versa. Doing so 
may result in a lower number of samples/injections than specified.


If a partially used pouch is removed for later use, use the suggested Pouch Cap to 
plug the fitment opening and store the pouch under recommended storage 
conditions. The Pouch Cap is sold separately (4412619).


If you remove a polymer pouch for storage, place a Pouch Cap (PN 4412619) onto 
the pouch, then place an empty pouch (or conditioning reagent) on the connector to 
prevent desiccation of any residual polymer on the connector. If the polymer dries on 
the fitment or in the pouch opening, the dried polymer prevents the pouch fitment 
from closing the internal cap properly. If that happens, the polymer pouch is no 
longer usable.


IMPORTANT! Follow the instructions in the wizard to ensure the proper installation 
and operation of the pouch and the instrument.


Wash the pump chamber and channels


Note: The Wash Pump and Channels wizard takes over 40 minutes to complete.


1. From the Maintenance Wizards screen, click Wash Pump 
and Channels.


2. Follow the prompts in the Wash Wizard 
window. 
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Use the conditioning reagent


For details see “Instrument reagents and consumables” on page 9.


IMPORTANT! Expired pouches cannot be used on the instrument. Once installed on 
the instrument, the pouch is good for a one-time use, only.


The use of the conditioning reagent is dictated by the instrument wizards. 


Contamination might cause poor-quality data. To prevent the contamination, use 
genuine packaged polymer, anode buffer, cathode buffer and conditioning reagent. 


Use genuine parts and reagent. The use of inappropriate parts, or reagents, causes 
poor-quality data or damage the instrument.


Refer to Chapter 3, Set Up and Run for instructions on priming the pump and 
initiating the run.


The Quick View section of the Dashboard provides the necessary information that 
you need for using the Conditioning Reagent.


Note: Install the pouch only when requested to do so by the wizard. 


To place the conditioning reagent on the instrument


1. Check for expiration date on the label to make sure it is not expired prior to use. 


IMPORTANT! Do not use if pouch/label is damaged or top seal is missing.


2. Peel off the seal at the top of the conditioning reagent pouch fitment.


3. Insert the pouch fitment on to the slot of the pump lever mechanism. Push the 
lever up to snap the pouch into the connector end of the instrument pump. 


Note: The RFID label must be facing the instrument (and not you) to ensure 
that the RFID information is read accurately by the instrument.


4. Follow the wizard for further 
instructions.


5. Click Refresh from the Dashboard to 
update the screen.


6. Check the Quick View section of the 
Dashboard for updated status after changing the Conditioning Reagent.
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Fill capillary array with fresh polymer


For the following hazard(s), see the complete safety alert descriptions in “Specific 
chemical alerts” on page 333.


WARNING! CHEMICAL HAZARD. POP-4™, POP-6™, and POP-7™ 
polymers.


For details see “Instrument reagents and consumables” on page 9.


The filling of the capillary array with fresh polymer is dictated by the instrument 
wizards. 


1. To fill capillary array with fresh polymer (same type of 
polymer), click Fill the Array with fresh Polymer. 


2. Follow the prompts in the Fill Array 
Wizard window. 


3. Click Refresh from the Dashboard to 
update the screen.


4. Check the Quick View section of the 
Dashboard for updated status after filling 
of the Capillary Array with fresh 
polymer.


Remove bubbles from the polymer pump


Remove bubbles from the polymer pump fluid path before each run. See “Daily 
instrument maintenance tasks” on page 230 for more information.


IMPORTANT! Wear gloves while handling polymer, the capillary array, septa, or 
CBC.


1. To remove bubbles from the polymer pump fluid path that 
travel from the polymer pouch through the pump, array 
port, and the Anode Buffer Container, click Remove 
Bubbles. 


Note: The Bubble Remove Wizard takes 5 to 15 minutes to complete.
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2. Follow the prompts in the Bubble 
Remove Wizard window. 


3. Check the Quick View section of the 
Dashboard for updated status of the 
polymer pouch after removing bubbles 
from the polymer pump fluid path.


To change the capillary array


CAUTION! SHARP The load-end of the capillary array has small but blunt 
ends and it could lead to piercing injury.


IMPORTANT! Check the loading-end header to ensure that the capillary tips are not 
crushed or damaged.


For details see “Instrument reagents and consumables” on page 9.


1. From the Maintenance Wizards screen, click Install Capillary 
Array. 


Note: The Install Capillary Array Wizard takes 15 to 45 minutes to complete.


2. Follow the prompts in the Install 
Capillary Array Wizard window. 


3. Check the Quick View section of the 
Dashboard for updated status of the 
capillary array.
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To shutdown the instrument


Use the Instrument Shutdown Wizard for short- and long-term shutdown.


1. From the Maintenance Wizards screen, click Shutdown the 
Instrument.


Note: The Instrument Shutdown Wizard takes 60 minutes to complete.


2. Follow the prompts in the Instrument 
Shutdown Wizard window. 


Perform the appropriate shutdown procedure 
based on the information in the following 
table: 


IMPORTANT! Place a conditioning reagent pouch onto the instrument when 
performing instrument shutdown.


If the instrument will be unattended for ... Perform this shutdown procedure ...


no more than 1 week No action is required.


1 to 2 weeks IMPORTANT! Keep the load-end of the capillary array in 1X buffer 
to prevent the polymer from drying in the capillaries. If fluid level is 
low, add DI water to buffer solution. Install the new CBC when ready 
to resume runs.


for more than 2 weeks Long-term. 


See below for long-term instrument shutdown.
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Computer maintenance
This section lists the common tasks required to maintain the computer for your 3500 
or 3500xL analyzer in good working condition. 


For the computer troubleshooting issues, see Appendix E, “Troubleshoot” on 
page 299.


Uninstall the software


When you uninstall the software, you are prompted to back up the datastore (the 
directory that contains all library items you created, such as plates and protocols).


IMPORTANT! Do not back up the datastore to the installation directory. The 
installation directory is deleted during the uninstall.


Archive, purge, and restore data
• Archive – Makes a copy of the data in an external file that you can save in 


another location.


• Purge – Allows you to delete (purge) user-created items stored in the library. 
Factory-provided items are not purged. You have an option to archive the items, 
also.


• Restore – Restores archived data back to the system.


IMPORTANT! These functions affect items stored in the library (datastore). These 
functions do not affect sample data files. 


Frequency Applied Biosystems recommends that you purge the library objects once every three 
months.


Archive library
items


This function archives items stored in the library. To archive audit records, see 
“Archive, purge, and restore audit records” on page 214.


1. Access the Archive screen.


2. Specify the date category and range, then click OK. 
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3. Specify a location and file name for the archive (.dsz) file, then click Save.


A message is displayed when the archive is complete.


IMPORTANT! Do not specify x:\Applied Biosystems\3500\datastore as the 
archive location. If you do so, your archive can be deleted if you uninstall the 
software and do not back up the datastore.


If you specify a location to which you do not have permission to save, a warning


message is displayed and gives you the option to save in another location.


Archive data files There are two ways to archive the data files 


1. Start Control Panel System and Maintenance Backup and Restore Center 


OR


Programs Accessories System tools Backup


2. Use either Back up File folder or Back up Computer options.


Note: If you export audit records for samples that are not in their original location 
(samples have been deleted or moved), an error message is displayed. Return sample 
data files to their original location, then export again.


Restore This function restores items stored in the library. To restore audit records, see 
“Archive, purge, and restore audit records” on page 214.


1. Access the Restore function.


2. Select the archive (.dsz) file to restore, then click Open.


If the archive file contains items that exist in the system, a message is displayed.







256 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Chapter 8 Maintain the Instrument


3. Select an option to continue.


A message is displayed when the restore is complete.


Purge This function purges (deletes) items stored in the library. To purge audit records, see 
“Archive, purge, and restore audit records” on page 214.


1. Access the Purge function.


2. Click Yes in the Purge warning message stating that you are about to 
permanently delete all files in the library.


3. Specify the date category and range, then click OK. 


4. Click Yes in the Purge warning message.


A message is displayed when all records are deleted.


Monitor disk space


Ensure that you have sufficient drive space by regularly:


• Archiving data 


• Deleting unneeded files


• Emptying the trash


• Defragmenting the drives


Hard disk and
status


Manually check available disk space on Drive D.


To check the status, go to My Computer right-mouse click on C drive Select 
Properties Click General tab.
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Note: The Data Collection software will prompt you when it is 
70-75% full. At 78% full, the software will not start a run.


If there is insufficient space:


• Archive the sample files.


• Delete the sample file data from the drive D and empty the 
contents of the Recycle Bin.


Defragment the
computer hard


drive


This option can be set as a reminder in the scheduler. The fragmentation of files 
decreases the performance of both the Data Collection software and the computer 
operating system. Programs take a longer time to access files by performing multiple 
search operations of the fragments.


Go to Start Programs Accessories System Tools Disk Defragmenter and 
follow the prompts. 


Note: You can click Analyze to see if you should defragment or not.


Check available
space on all


drives


Before a run, the Data Collection software checks free disk space. If adequate free 
disk space is not available to store the data, the Data Collection software displays the 
following message:


Remove data: the drive is getting full


View the errors that appear for generated errors and in the Event Log window. See 
Appendix E, “Troubleshoot” on page 299. 


Also, check the status light in the bottom left-hand corner of the data collection 
window to see if it flashes red.


Review the Maintenance Notifications Log
The Notifications Log is a history of all notifications messages and the action taken 
for the task (completed or dismissed). You can use this option to review a previous 
run information.


The Dashboard provides you with a list of current routine and maintenance 
notifications, as explained below.


Multi-column sorting is supported (see “Multi-column sorting” on page 72).


To go to the Notifications Log from the Dashboard: 


1. Click Maintain Instrument


2. From the Left-hand pane, under Planned Maintenance, click Notifications Log


Click on the top left-hand corner of the Notification Log for more information.
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The Notification Log provides the following information on each event:


Notification time is determined in the Preferences. From the Dashboard, click 
Preferences, to open the Preferences dialog box, click Scheduler Preference, and 
follow the prompts.


Service Log
The Service Log is a record of instrument service, and it is used and completed by 
the Applied Biosystems service engineer at the time of service. 


To go to the Service Log from the Dashboard:


1. Click Maintain Instrument


2. From the Left-hand pane, under Planned Maintenance, click Service Log


Click on the top left-hand corner of the Service Log for more information.


The Service Log screen contains a history of all the service events that have occurred 
on the system, starting with the most recent event, and provides the following 
information on each event:


Notification Description


Name The name of the event.


Priority The event priority.


Notification Date The date of notification.


Status The current status of the event.


User The name of the user.


Acknowledge Date/Time The date and time when the event was acknowledged.


Description The description for the event.


Event Description


Ticket Number The number assigned to the event.


Service Type The type of service requested.


Event Occur Date The date that the event took place.


Service Start Date The date that the service started.


Service End Date The date that the service ended.


Service Engineer The name of the service engineer.


Reason The reason for logging the event.


Comments Any additional comments.
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Sequencing analysis reagents


Note: For more details see the product insert included in the product package.


The following table shows all the reagents for sequencing analysis. 


Table 27 Sequencing analysis reagents


Name
Part 


Number
Storage 


Conditions


On-instrument 
Shelf-life at 


Environmental 
Temperature


BigDye® Terminator (BDT) v3.1 Cycle Sequencing Kit


24 reactions


4337454 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v3.1 Cycle Sequencing Kit


100 reactions


4337455 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v3.1 Cycle Sequencing Kit


1000 reactions


4337456 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v3.1 Cycle Sequencing Kit


5000 reactions


4337457 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v1.1 Cycle Sequencing Kit


24 reactions


4337449 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v1.1 Cycle Sequencing Kit


100 reactions


4337450 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v1.1 Cycle Sequencing Kit


1000 reactions


4337451 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v1.1 Cycle Sequencing Kit


5000 reactions


4337452 -15 °C to -25 °C 24 hours


Table 28 Sequencing standards


Name
Part 


Number
Storage 


Conditions


On-instrument 
Shelf-life at 


Environmental 
Temperature


BigDye® Terminator (BDT) v3.1 Sequencing Standard (long read) 4404312 -15 °C to -25 °C 24 hours
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Fragment and HID analysis reagents


Note: For reagent or consumable shelf-life expiration date, see the package label.


The following table shows all the reagents for fragment and HID analysis. 


BigDye® Terminator (BDT) v1.1 Sequencing Standard (long read) 4404314 -15 °C to -25 °C 24 hours


BigDye® Terminator (BDT) v3.1 Matrix Standard 4336974 2 °C to 8 °C 24 hours


BigDye® Terminator (BDT) v1.1 Matrix Standard 4336824 2 °C to 8 °C 24 hours


Table 28 Sequencing standards


Name
Part 


Number
Storage 


Conditions


On-instrument 
Shelf-life at 


Environmental 
Temperature


Table 29 Fragment analysis HID standards


Name
Part 


Number
Storage 


Conditions


On-instrument 
Shelf-life at 


Environmental 
Temperature


Fragment Analysis Matrix Standards (5-Dye) -DS-02 4323014 2 to 8°C 24 hours


Fragment Analysis Matrix Standards (4-dye) - DS-32 4345831 2 to 8°C 24 hours


Fragment Analysis Matrix Standards (5-Dye) -DS-33 4345833 2 to 8°C 24 hours


Fragment Analysis Installation kit (5-Dye) -DS-33 4376911 2 to 8°C 24 hours


GS120LIZ Size Standard 4322362 2 to 8°C 24 hours


GS500ROX Size Standard 401734 2 to 8°C 24 hours


GS600 LIZ Size Standard v2 (for Normalization) 4408399 2 to 8°C 24 hours


GS1200 LIZ Size Standard 4379950 2 to 8°C 24 hours
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Sequencing analysis dye sets for all applications


Note: For reagent or consumable shelf-life expiration date, see the package label.


The following table shows all the dye sets for various applications.


Fragment analysis dye sets for all applications


Note: For reagent or consumable shelf-life expiration date, see the package label.


The following table shows all the dye sets for fragment analysis. 


Table 30 Dye Sets for various applications


Dye Set Application Name


E (v1.1 BigDye® Terminator) Rapid DNA sequencing


Z (3.1 BigDye® Terminator) DNA sequencing


Table 31 Fragment analysis dye sets


Dye Set Application 


E5 SNaPshot® kit


G5 DNA sizing for 5-dye chemistry


J6 DNA sizing for 6-dye chemistry


F DNA sizing for 4-dye chemistry


Any dye DNA sizing
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HID analysis dye sets


Table 32 AmpFlSTR Kit Table


AmpFlSTR® Kits Dye set (use with HID Fragment Analysis 
36_POP4 run module)


4-dye:


• COfiler®


• Profiler Plus®


• Profiler Plus® ID
• SGM Plus®


• Other 4-dye kits


F


5-dye:


• Identifiler®


• Minifiler™


• SEfiler™ Plus
• SinoFiler™


• Yfiler®


• Other 5-dye kits


G5
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Run modules


Capillary array and polymer (sequencing analysis run modules)


Decide what combination of capillary array and polymer matches your resolution 
and performance specifications, from the table below. 


Table 33 Capillary array and polymer (sequencing analysis run modules)


Run Module Type


&


Run Module Name


Configuration 23 hours Throughput‡


P
er


fo
rm


an
ce


Capillary 
Length 


(cm)


Polymer 
Type


Run 
Time 
(min)


3500 3500xL


Contiguous 
Read 


Length 
(CRL)§


Rapid sequencing


RapidSeq50_POP7


50 POP-7™ ≤40 ≥280 ≥840 ≥500


Standard sequencing


StdSeq50_POP6


50 POP-6™ ≤135 ≥80 ≥240 ≥600


Fast sequencing


FastSeq50_POP7


50 POP-7™ ≤65 ≥168 ≥504 ≥700


Standard sequencing


StdSeq50_POP7


50 POP-7™ ≤125 ≥88 ≥264 ≥850


Short read sequencing


ShortReadSeqPOP7


50 POP-7™ ≤30 ≥368 ≥1104 ≥300


Rapid sequencing BigDye® XTerminator™


RapidSeq_BDX_50_POP7


50 POP-7™ ≤40 ≥280 ≥840 ≥500


Standard sequencing BigDye® XTerminator™


StdSeq_BDX_50_POP6


50 POP-6™ ≤140 ≥80 ≥240 ≥600


Fast sequencing BigDye® XTerminator™


FastSeq_BDX_50_POP7


50 POP-7™ ≤65 ≥168 ≥504 ≥700


Standard sequencing BigDye® XTerminator™


StdSeq_BDX_50_POP7


50 POP-7™ ≤125 ≥88 ≥264 ≥850


Short read sequencing BigDye® XTerminator™ 
ShortReadSeq_BDX_POP7


50 POP-7™ ≤30 ≥368 ≥1104 ≥300


Microbial Sequencing


MicroSeq_POP7 


50 POP-7™ ≤125 ≥88 ≥264 ≥850
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Capillary array and polymer (fragment and HID analysis run modules)


Microbial Sequencing


MicroSeq_POP6


50 POP-6™ ≤135 ≥80 ≥240 ≥600


‡ Throughput (Samples / Day): The total number of samples run in 23 hours (0.5 hour for User interaction and 0.5 hour for 
warm-up time).


§ The maximum number of contiguous bases in the analyzed sequence with an average QV ≥20, calculated over a sliding 
window 20 base pairs wide from an AB Long Read Standard sequencing sample. This calculation starts with base 
number 1. The read length is counted from the middle base of the 1st good window to the middle base of the last good 
window, where a “good” window is one in which the average QV ≥20.


Table 33 Capillary array and polymer (sequencing analysis run modules) (continued)


Run Module Type


&


Run Module Name


Configuration 23 hours Throughput‡


P
er


fo
rm


an
ce


Capillary 
Length 


(cm)


Polymer 
Type


Run 
Time 
(min)


3500 3500xL


Contiguous 
Read 


Length 
(CRL)§


Table 34 Capillary array and polymer (fragment and HID analysis run modules)


Run Modules Type


&


Run Modules Name


Configuration 23 hours Throughput‡ Performance


Capillary 
Length 


(cm)


Polymer 
Type


Run 
Time 
(min)


3500 3500xL Range§


Sizing Precision#


50bp-
400bp


401bp-
600bp


601bp-
1200bp


Fragment analysis


FragmentAnalysis50_POP7


50 POP-7™ ≤40 ≥280 ≥840 ≤40 to 
≥520


<0.15 <0.30 NA‡‡


Fragment analysis


FragmentAnalysis50_POP6


50 POP-6™ ≤100 ≥112 ≥336 ≤20 to 
≥550


<0.15 <0.30 NA‡‡


Long fragment analysis


LongFragAnalysis50_POP7


50 POP-7™ ≤125 ≥88 ≥360 ≤40 to 
≥700


<0.15 <0.30 <0.45


HID


HID36_POP4


36 POP-4™ ≤35 ≥312 ≥936 ≤60 to 
≥400


<0.15 NA‡‡ NA‡‡


HID


HID36_POP7


36 POP-7™ ≤26 ≥424 ≥1272 ≤60 to 
≥400


<0.15 NA‡‡ NA‡‡


SNaPshot®


SNaPshot50_POP7


50 POP-7™ ≤30 ≥376 ≥1104 ≤40 to 
≥120


<0.50 NA‡‡ NA‡‡


‡ Throughput (Samples / Day): The total number of samples run in 23 hours (0.5 hour for User interaction and 0.5hr for 
warm-up time).
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§ Resolution Range: The range of bases over which the resolution (peak spacing interval divided by the peak width at half-
max in a GS600 or GS1200 LIZ size standard sample sized with a third order fit) is ≥1. The table shows the resolution 
range in ≥90% of samples.


# Sizing Precision: Standard deviation of sizes for one allele in the DS-33 install standard sized with the GS600 LIZ size 
standard across multiple capillaries in the same run. For one injection to pass, 100% of the alleles in that injection must 
meet the intra-run sizing precision specifications. The table shows the sizing precision of 100% of alleles in ≥90% of 
samples.


‡‡Not applicable because of the size of the fragments collected in the run. 
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BSecondary Analysis: Sequencing


Perform secondary analysis on sequencing experiments
The Applied Biosystems 3500/3500xL Genetic Analyzers and 3500 Series Data 
Collection Software provide integration between the instrument and secondary 
sequencing analysis software applications— specifically SeqScape® Software v2.7 
and MicroSeq® ID Software v2.2. Using auto-analysis, samples are loaded, 
sequencing data is generated, and basecalling along with secondary analysis is 
performed according to the protocols assigned to the plates prior to the run. 


Auto-analyze projects in the sequencing analysis software
Auto-analysis can only be performed on the same computer that collects the sample 
files, therefore SeqScape® or MicroSeq® ID Software must be co-installed and 
configured with the 3500 Series Data Collection Software on a Windows Vista® 
operating system. Automated basecalling occurs with KB™ Basecaller v1.4.1 (calls 
pure or mixed bases with quality values) and secondary analysis occurs with 
SeqScape® or MicroSeq® ID Software.


This procedure initially describes how to set up panels and bin sets in SeqScape® and 
then describes how to auto-analyze samples using the 3500 Series Data Collection 
Software. Once a run is complete, your data is seamlessly transferred into SeqScape® 
for analyzing, processing and reporting.


Note: For detailed information on setting up a MicroSeq® ID project to auto-analyze 
in the 3500 Series Data Collection Software, see the MicroSeq® ID v2.2 Getting 
Started Guide.


Software Purpose


SeqScape® A comprehensive resequencing tool designed to detect SNPs, 
profile mutations, perform medical sequencing, identify 
haplotypes, subtype pathogens, and confirm clone 
constructs. 


MicroSeq® ID A comparative sequencing tool for microbial identification of 
bacteria and fungi. 
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Set up an auto-analysis project in SeqScape®


IMPORTANT! When using SeqScape® Software to auto-analyze results data from the 
3500/3500xL analyzer, you must have v2.7 installed on the same computer as the 
3500 Series Data Collection Software.


Set up a project in the secondary analysis software before starting a run on the 
3500/3500xL analyzer. All analysis in SeqScape® occurs in a project. Create a 
project by following these steps:


Import a
reference


1. Start the SeqScape® Software ( ), then select Tools  SeqScape Manager.


2. Select the Reference Data Group tab, then click New and enter a name.


3. Select the ROI (Regions of Interest) tab, then click Add Ref. Segment.
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4. Select the file you want to use as your reference file, then click Import.


5. In the NT Variants tab (RDG Properties), select the NT Variants that you want 
to add to the reference sequence, then click Import to import a tab-delimited 
variants file or a multi-aligned sequence (.fsta) file. 


Note: When importing an amino acid variants file, use a tab-delimited format.


6. Click OK.


Define settings 1. Open Tools  SeqScape Manager.


2. Select the Analysis Protocols tab, then click New to enter a name.


3. Select the Basecalling tab, then select your Basecaller and Dye/Primer files.


Note: Unless a project requires a custom setting, keep the Processed Data, 
Ending Base and Quality Threshold settings at their default values.


4. In the Mixed Bases tab, specify the secondary analysis peak threshold for mixed 
base identification.


5. Keep the default settings for the other parameters listed in the Clear Range and 
Filter tabs, then click OK.


6. From the SeqScape Manager, select the Analysis Defaults tab, then click New 
and enter an Analysis Defaults Name.


7. Go to the Sample tab and select the Analysis Protocol you just created in the 
drop-down list.


8. Keep the default settings in the Project and Specimen tabs, then click Save.


In most cases, you will want to keep the default Display Settings and continue 
with creating a project template in the SeqScape® Software.







270 Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Appendix B Secondary Analysis: Sequencing


Create a project
template


1. Open Tools  SeqScape Manager.


2. Select the Project Templates tab, then click New and enter a name for the 
template.


3. In the Reference Data Group and Analysis Defaults drop-down lists, select the 
RDG and Analysis Default that you previously created.


4. Keep the default Display Settings, then click OK.


With the project template created, continue with adding your sample files.


Create an empty
project


1. In the SeqScape® Software, select File  New Project.


2. Name the project.


3. In the Project Template list, select the project template that you previously 
created.


4. When the project opens, click Add Specimen (Tools  New Specimen) to 
create as many blank specimens as you have in your project, then click OK.


5. Close the SeqScape® Software. 


You are now ready to set up a run in the 3500 Series Data Collection Software 
specifying a SeqScape Protocol as your secondary analysis method.


Set up a SeqScape plate in the 3500 Series Data Collection 
Software


Start the 3500
Series Data


Collection
Software


1. Start the Auto-Analysis Manager before starting the 3500 Series Data 
Collection Software.


2. Start the 3500 Series Data Collection Software Dashboard  


3. Name your new plate.


4. Select the Number of Wells, Plate Type as Sequencing, Capillary Length and 
Polymer associated with this plate for the current run.


5. (Optional) Enter your name as Owner, a barcode and description for the plate.
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Specify auto-
analysis for
secondary


analysis


1. Check Perform Auto-Analysis (right side of the Plate Details section), to 
expand the Secondary Analysis section.


2. Confirm SeqScape auto-populates as the Software Type.


Note: If SeqScape does not appear in the drop-down list under Software Type, 
check your installation. Secondary analysis software must be installed correctly 
before the 3500 Series Data Collection Software is automatically listed as a 
selection.


3. Confirm Your computer name auto-populates as the Software Location.


IMPORTANT! For auto-analysis to be successful, the secondary analysis 
protocol must match the software location set here.


4. Enter your Username and Password for auto-analysis access to the secondary 
analysis software.


5. Click  Save to save your plate with these settings, then Assign 
Plate Contents to advance to the next screen.


Assign plate
contents


When assigning plate contents, you are assigning assays, file name conventions and 
results group to be associated with your auto-analysis. 
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Set up an assay 1. In the Assign Plate Contents screen, go to the Assays box and select either 
Create New Assay or Add From Library.


2. Name your assay in the Setup an Assay dialog box.


Note: (Optional) Select a color for this assay to display with in the Plate View.


3. Select an Instrument Protocol to apply to the assay.


Note: For more instruction on setting up an instrument protocol, see “Create a 
new instrument protocol” on page 165.


4. Select a Basecalling Protocol to apply to the assay.


IMPORTANT! Make sure your basecalling settings match the Analysis Settings 
specified in SeqScape.


Note: For more instruction on setting up a Basecalling protocol, see “Create a 
new basecalling protocol” on page 174. 


5. Create a new sequencing analysis protocol to apply to the samples by clicking 
Create New.
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6. Name your new sequencing analysis protocol, then select your specimens one 
by one, clicking Save after each specimen.


IMPORTANT! Each SeqScape protocol has one specimen, so you will need to 
create multiple protocols for multiple specimens. If you have multiple protocols, 
you will have multiple assays, as each assay is associated with one secondary 
analysis protocol.


Note: For more instruction on setting up a secondary analysis protocol, see 
“Create a new sequencing analysis protocol” on page 189. 


7. Click , then Save to Library if you want to use this assay again.


8. Click Close.


9. Name your samples by highlighting the number of wells in your plate and 
naming the sample in Customize Sample Info box.
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Note: For more information on naming samples, see “Name samples in the 
Plate View” on page 70.


Specify FNC and
RG


1. Specify a File Name Convention (FNC) and a Results Group (RG) to associate 
with your project. 


Note: You can create a FNC with the specimen name as a part of your sample 
file name.


2. Highlight the wells of your plate configuration (Plate View) and check the box 
next to the appropriate FNC to apply it to your project.


3. Repeat for the Results Group.


Note: For more information on setting up a FNC see “Create a new file name 
convention” on page 151. For more information on setting up a RG, see “Create 
a new results group” on page 156. 


4. Click  Save.
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5. Click .


6. Click Create Injection List, then click OK after the instrument performs its 
validations.


Start the auto-
analysis run


Click Start Run to begin your auto-analysis.


The 3500/3500xL analyzer display a progress indicator while it checks the level of 
consumables on the instrument.
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Monitor the run Monitor the run by checking the status icons in the Injection Details section (Monitor 
Run screen).


View sequencing
results


You can view the Sequencing Results in the 3500 Series Data Collection Software by 
going to the View Sequencing Results screen and selecting the tab of interest.
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Confirm run
completion


When the run successfully transfers for downstream analysis, the Autoanalysis 
Manager displays the project as successfully processed.


You can now launch SeqScape® and review the analyzed project.


Note: For guidelines on reviewing data and results, see the SeqScape® Software v2.7 
Workflow Quick Reference Guide (PN 4401740) or the SeqScape® Software User 
Guide (PN 4359442).


Auto-analysis with MicroSeq® ID
For instructions detailing how to set up a MicroSeq® ID analysis protocol, see 
“Create a new MicroSeq® ID analysis protocol” on page 191. For installation 
information on setting up the MicroSeq® ID Software to work with the 3500 Series 
Data Collection Software, see the MicroSeq® ID v2.2 Getting Started Guide.
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Perform secondary analysis on fragment experiments
The Applied Biosystems 3500/3500xL Genetic Analyzers and 3500 Series Data 
Collection Software provide integration between the instrument and secondary 
fragment analysis software applications — specifically GeneMapper® Software v4.1 
and GeneMapper® ID-X Software v1.1. Using auto-analysis, samples are loaded, 
fragment data is generated, and allele calling is performed according to the protocols 
assigned to the plates prior to the run. 


Auto-analyze projects in the fragment analysis software
Auto-analysis can only be performed on the same computer that collects the sample 
files, therefore GeneMapper® or GeneMapper® ID-X Software must be installed and 
configured with the 3500/3500xL analyzer on a Windows Vista® operating system. 
Secondary analysis occurs within the GeneMapper® or GeneMapper® ID-X 
Software.


This procedure initially describes how to set up panels and bin sets in GeneMapper® 


Software v4.1 and then describes how to auto-analyze samples using the 3500 Series 
Data Collection Software. Once a run is complete, your data is seamlessly transferred 
into GeneMapper® for analyzing, processing and reporting.


Note: For detailed information on setting up a GeneMapper® ID-X analysis to auto-
analyze in the 3500 Series Data Collection Software, see GeneMapper® ID-X v 1.1 
User Guide.


Software Purpose


GeneMapper® A high-performing and versatile software package for all 
fragment analysis and genotyping applications.


GeneMapper® ID-X A software for use in Human Identification testing (databasing, 
casework, and paternity applications) and used in conjunction 
with AmpFlSTR kit and the 3500/3500xL analyzer. 
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Set up an auto-analysis project in GeneMapper®


IMPORTANT! When using GeneMapper® Software to auto-analyze results data from 
the 3500/3500xL analyzer, you must have v4.1 installed on the same computer as the 
3500 Series Data Collection Software.


The fragment analysis workflow for auto-analysis is summarized in this flow chart.


Set up a project in the secondary analysis software before starting a run on the 
3500/3500xL analyzer. All analysis in GeneMapper® occurs in a project. 


Specify a kit, a
panel, and a bin


set for the project


1. Open GeneMapper® v4.1 by double-clicking .


2. Click  to open the Panel Manager.


3. Select the Panel Manager node (in the Navigation pane) to highlight.
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4. Select the panel, then Import to import a previously created kit folder with 
panel marker information.


Note: You have to import panels one by one; repeat this step for each panel.


5. Import the bin sets that are associated with the panels you just imported above. 
Click Import for each bin set.


Note: You have to associate a bin set to every panel that you imported.


6. Click OK to save and close the Panel Manager.


Note: For more information on how to create panels and bin sets, see the 
GeneMapper® v4.1 Quick Reference Guide (PN 4362816) or refer to the 
specific Getting Started Guide for your application.
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Create a new
project


1. Click  (GeneMapper Manager) to open the GeneMapper Manager. 


2. Select the Analysis Method tab, then click New.


3. Select the Analysis Method Type you want, then click OK.


4. Name your Analysis Method (General tab).


5. Select your Bin Set (Allele tab). 
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6. Select your Peak Detector Algorithm as Basic, Advanced or Classic (Peak 
Detector tab).


IMPORTANT! If you want to enable size standard normalization, you must 
select Advanced.


7. Customize your Peak Quality and/or Quality Flag settings in the appropriate tab, 
then close the Analysis Method Editor.


8. Click OK to save, then click Done to close GeneMapper®.


IMPORTANT! Close GeneMapper® v4.1 before performing the auto-analysis 
run on the 3500/3500xL analyzer.
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Set up a GeneMapper plate in the 3500 Series Data 
Collection Software


Set up a fragment analysis run in the 3500 Series Data Collection Software by 
assigning an Assay, a File Name Convention and a Results Group.


Start the 3500
Series Data


Collection
Software


1. Start the Auto-Analysis Manager before starting the 3500 Series Data 
Collection Software.


2. Start the 3500 Series Data Collection Software, then go Dashboard 


3. Name your new plate. 


4. Select the Number of Wells, Plate Type as Sequencing, Capillary Length and 
Polymer associated with this plate for the current run.


Specify auto-
analysis for
secondary


analysis


1. Check Perform Auto-Analysis (right side of the Plate Details section), to 
expand the Secondary Analysis section.


2. Confirm GeneMapper auto-populates as the Software Type.


Note: If GeneMapper does not appear in the drop-down list under Software 
Type, check your installation. Secondary analysis software must be installed 
correctly before GeneMapper is automatically listed as a selection.


3. Confirm Your computer name auto-populates as the Software Location.


IMPORTANT! For auto-analysis to be successful, the secondary analysis 
protocol must match the software location set here.


4. Enter your Username and Password for auto-analysis access to the secondary 
analysis software.


5. Click  Save to save your plate with these settings, then Assign 
Plate Contents to advance to the next screen.







Set up a GeneMapper plate in the 3500 Series Data Collection Software


285Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


Assign plate
contents


When assigning plate contents, you are assigning assays, file name conventions and 
results group to be associated with your auto-analysis. 


Set up an assay 1. In the Assign Plate Contents screen, go to the Assays box and select either 
Create New Assay or Add From Library.


2. Name your new assay in the Setup an Assay dialog box.


Note: (Optional) Select a color for this assay to display with in the Plate View.


3. Select an Instrument Protocol to apply to the assay.


Note: For more instruction on setting up an instrument protocol, see “Create a 
new instrument protocol” on page 165.


4. Select a Sizecalling Protocol to apply to the assay.


Note: For more instruction on setting up an instrument protocol, see “Create a 
new sizecalling protocol” on page 179. 


5. Create a new fragment analysis protocol (GeneMapper Protocol) to apply to the 
samples by clicking Create New.


6. Name your new fragment analysis protocol and (optionally) enter a description.
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7. Select the panel(s) you previously created in GeneMapper®, then click 
.


Note: For more instruction on setting up a secondary analysis protocol, see 
“Create a new fragment analysis protocol” on page 193.


8. Click Close when you are finished applying all the panels to the assay.


9. Click , then close the Setup an Assay dialog box.







Set up a GeneMapper plate in the 3500 Series Data Collection Software


287Applied Biosystems 3500/3500xL Genetic Analyzer User Guide


10. Name your samples by highlighting the number of wells in your plate and 
naming the sample in Customize Sample Info box.


Note: For more information on naming samples, see “Name samples in the 
Plate View” on page 70.
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Specify FNC and
RG


1. Specify a File Name Convention (FNC) and a Results Group (RG) to associate 
with your project. 


Note: You can create a FNC with the specimen name as a part of your sample 
file name.


2. Highlight the wells of your plate configuration (Plate View) and check the box 
next to the appropriate FNC to apply it to your project.


3. Repeat for the Results Group.


Note: For more information on setting up a FNC see “Create a new file name 
convention” on page 151. For more information on setting up a RG, see “Create 
a new results group” on page 156.


4. Click  Save.


5. Click .


6. Click , then click OK after the instrument performs its 
validations.


Start the auto-
analysis run


Click Start Run to begin your auto-analysis.


The 3500/3500xL analyzer displays a progress indicator while it checks the level of 
consumables on the instrument.
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Confirm run
completion


When the run successfully transfers for downstream analysis, the Autoanalysis 
Manager displays the project as successfully processed.


You can now launch GeneMapper® and review your analysis.


Note: For guidelines on reviewing fragment data and results, see the GeneMapper® 
v4.1 Quick Reference Guide (PN 4362816) or refer to the specific Getting Started 
Guide for your application.


Auto-Analysis with GeneMapper® ID-X
For instructions detailing how to set up a GeneMapper® ID-X analysis protocol, 
see “Create a new HID analysis protocol” on page 195. For installation information 
on setting up the GeneMapper® ID-X Software v1.1 to work with the 3500 Series 
Data Collection Software, see the GeneMapper® ID-X Software v1.1 User Guide.
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Remote auto-analysis configuration


For remote auto-analysis, the 3500 Series Data Collection Software resides on the 
instrument computer and the GeneMapper® Software resides on a different computer. 


In this configuration, you can set up both softwares so that GeneMapper®: 


• connects to a remote computer running the 3500 Series Data Collection 
Software


• obtains sample files from the remote 3500 Series Data Collection Software 
database


• performs analysis of the generated sample files automatically


Remote auto-analysis installation
Install the remote auto-analysis configuration when you want to auto-analyze data 
and you plan to connect to a separate computer running the 3500 Series Data 
Collection Software.


Installing GeneMapper® Software as a remote auto-analysis configuration requires 
that you:


1. Start the Data Collection services on the remote Data Collection computer.


2. Install GeneMapper® Software v4.1 on the local computer.


IMPORTANT! Before installing GeneMapper®, start the Data Collection 
services on the remote Data Collection computer.
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Start the 3500
data collection


services


1. On the Data Collection computer, select Start  All Programs  Applied 
Biosystems  Data Collection  Run Data Collection version 1.0.


Note: If the services do not start automatically, click Start All.


STOPPING POINT. Wait until all services have changed to green before 
continuing.


2. If the 3500 Series Data Collection Software requires a password, type the login 
name and password, then click OK.


3. Verify that Data Service started without errors:


a. In the Service Console, right-click the graphic next to each service listed 
and select Show Console to display the Data Service output window.


b. Verify that no errors are displayed, then close the Data Service dialog box.


4. Obtain the host name (full computer name):


a. Right-click Computer on the desktop, then select Properties.


b. Locate the full computer name. (You will need to enter the name when you 
install the GeneMapper® Software).


c. Close the dialog box.
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Install
GeneMapper®


v4.1 for remote
auto-analysis


1. Insert the GeneMapper® v4.1 Software Full Installation DVD into the DVD 
drive to start the installer.


If the installer does not start automatically:


a. Right-click Computer, then select Explore.


b. Expand the DVD drive, then select the GeneMapper® v4.1 folder to display 
its contents.


c. Double-click to start the installer.


2. Close all other applications and windows, then click OK to close this message:


3. In the Welcome window, click Next.


4. Review the installation requirements status, then click Next.


5. Select Remote Analysis for type of installation, then click Next.


6. In the GeneMapper Client setup window, type the server name (full computer 
name) for the Data Collection computer (see step 4 on page 292), select ABI 
3500, then click Next.


7. Read the release notes, then click Next.


Note: For other installation and configuration setup instructions, see 
Chapter 3 of the GeneMapper® v4.1 Installation and Administration Guide.
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Create a shared folder


Create a shared
folder (Windows


Vista®)


1. Select Start  Computer, then double-click the drive on which you want the 
shared folder to reside.


2. Select File  New  Folder.


3. Name the folder (for example: Remote_Autoanalysis).


4. Right-click the new shared folder, then select Properties.


5. Select the Sharing tab, click Share.


6. In the Choose people to share with dialog box, click the drop-down and select 
Everyone (All users in this list).


7. Click Add.


8. In the Permission Level column, change the value from Reader to Co-owner.


9. Click Share, then click Done and Close.
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10. Click OK.


Set security
preferences for


the shared folder


1. Right-click the shared folder, then select Properties.


2. Select the Sharing tab, then click Advanced Sharing.


3. On Advanced Sharing window, click Permissions.
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4. In the Permissions for the <shared folder name> dialog box, select the checkbox 
for Full Control (in the Allow column).


5. Click OK twice.


6. Click Close.


Turn off password
protected sharing


IMPORTANT! Before starting Remote Auto-analysis, you must make sure that the 
password protected sharing settings on the Data Collection computer are turned off.


1. On the Data Collection computer, select Start  Control Panel  Network 
and Sharing Center.


2. Click the expand button ( ) for Password protected sharing,


3. Select Turn off password protected sharing.
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4. Click Apply.


Set up the 3500 Series Data Collection Software v1.0


Complete auto-
analysis setup


on the Data
Collection
computer


To complete your remote auto-analysis setup, you must create a new Results Group.


1. Select the Results Group node in the navigation pane.


2. Click New to open the Results Group editor.


3. Complete the selections in the General tab by:


a. Enter the new Results Group name.


b. Enter the Results Group owner.


c. (Optional) Enter the Results Group comment.


d. Check Results Group Entry Completed.


4. Complete the selections in the Analysis tab by:


a. Select the GeneMapper instance (GeneMapper + computer name) from the 
drop-down list.
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b. Check Do Autoanalysis.


Note: If you plan to perform an auto-analysis for every Results Group 
Complete instead of each run individually, check Results Group Entry 
Completed.


c. Enter the GeneMapper Login ID and password.


5. Complete the selections in the Destination tab by:


a. Check Use Custom Location.


b. Enter the Destination using the format: 


\\Remote analysis computer name\Shared folder name, for example:


\\myPC\Remote_Autoanalysis


c. (For remote auto-analysis specifically) Establish a connection with the 
remote analysis computer by:


• Select Start  Run.


• Enter the destination path, then click OK.


• Click Test to test the Location path name connection.


STOPPING POINT. If the test Passes, the message displays “Path Name test 
successful.” If the test Fails, the message displays “Could not make the 
connection. Please check that the Path Name is correct.” 
In this case, click Browse, then select the correct location.
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If you encounter any unforeseen and potentially hazardous event while operating the 
instrument, turn off the power switch, unplug the instrument, and call your 
Applied Biosystems representative.


IMPORTANT! See the Safety appendix for instrumentation and chemical safety 
information and guidelines.


Instrument troubleshooting


Symptom Possible cause Action


Amber light (blinking) Run paused Resume run


Door open Close the instrument door


Run failure that doesn't require 
restart of instrument


Conduct another run


Instrument status light is blinking red Instrument error 1. Power off the instrument.


2. Power on the instrument.


3. Restart the computer.


“An error has been detected from 
the instrument.”


Instrument monitor circuit failure Restart the computer


3500 Series Data Collection 
Software status icon is  instead 
of .


One or more of the services are 
stopped.


Right-click the status icon, then select 
Services. If any item does not display 
a checkmark, click the item to start the 
service.


“Unable to transmit measurement 
data. Internal data buffer overflow.” 


Communications error. Restart instrument and computer.


Electric discharge message during 
runs.


The ABC buffer may be low. Replace the ABC. 


Ensure that the ABC is being replaced 
per 3500 Series Data Collection 
Software notifications.
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Spatial calibration troubleshooting


Symptom Possible cause Action


“Start” Spatial Calibration button is 
disabled.


Communication failure between the 
Data Collection Software and 
instrument


Restart instrument and computer.


Check the NIC cable connection.


Unusual peaks or a flat line for the 
spatial calibration.


Improper installation of the 
detection cell: Detection cell on the 
array is not properly seated.


Unistall, then re-install the array: 
Reinstall the detection cell to reposition 
and make sure it fits in the proper 
position. If the calibration fails again:


1. Fill the capillaries with polymer.


2. Repeat the spatial calibration.


The instrument may need more time 
to reach stability. An unstable 
instrument can cause a flat line with 
no peaks in the spatial view.


Repeat the spatial calibration.


Broken capillary resulting in a bad 
array fill.


Check for a broken capillary, 
particularly in the detection cell area. If 
necessary, replace the capillary array 
using the Wizard.


Persistently bad spatial calibration 
results.


Bad capillary array. Replace the capillary array, and then 
repeat the calibration. Call your 
Applied Biosystems representative if 
the results do not improve.


"Spatial Calibration Error" message.


The instrument cannot perform 
Spatial Calibration with Array fill.


Conditioning reagent is installed. Replace the Conditioning reagent with 
an appropriate Polymer.
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Spectral calibration troubleshooting


Symptom Possible cause Action


No signal Incorrect preparation of sample Replace samples with fresh samples 
prepared with fresh Hi-Di™ Formamide.


Bubbles in sample wells Centrifuge samples to remove bubbles.


The capillary tips may not be 
touching the samples.


Check the volume of your samples. If 
no results, call your 
Applied Biosystems representative.


The capillary tips may be hitting the 
bottom of the wells. Autosampler 
not correctly aligned. 


Call your Applied Biosystems 
representative.


If the spectral calibration fails, or if a 
message displays “No spectral files 
found.”


Blocked capillary Refill the capillary array. You may have 
to install a fresh array or consider that 
capillary non-usable for purposes of 
planning your runs.


Incorrect chemistry file, dye set, 
and/or run module selected.


Correct the files and rerun the 
calibration.


Insufficient filling of array. Check for broken capillaries and refill 
the capillary array.


Expired matrix standards or old 
reagents.


Check the expiration date and storage 
conditions of the matrix standards 
and/or reagents. If necessary, replace 
with a fresh lot.


Data Error - One or more peaks fall 
below the minimum required 
amplitude of 750.


One or more peaks fall below the 
minimum required amplitude of 750.


Rerun the spectral standards, and if 
necessary, increase the amount of 
spectral standard added.


Spikes in the data or “Bad dye order 
detected” error message.


Expired polymer. Replace the polymer with a fresh lot 
using the Replenish Polymer Wizard.


Bubbles in the polymer system. Select the Bubble Remove Wizard to 
clear the bubbles.


Possible contaminant or crystal 
deposits in the polymer.


Properly bring the polymer to room 
temperature; do not heat. Replace the 
polymer if it has expired.


Elevated baseline. Poor spectral calibration. Perform new spectral calibration.


Spectral calibration history does not 
display previously run calibration.


If you change polymer type, spectral 
calibrations for the original polymer 
type are not retained.


No action.


Pull-down (mirror image) peaks The first time you perform a spectral 
calibration (for each dye set) after 
installing a new capillary array, you 
may notice pull-down peaks (or 
mirror image peaks). These pull-
down peaks will eventually correct 
themselves once the run completes.


No action.
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Sequencing install standard troubleshooting 


Symptom Possible cause Action


No signal Incorrect preparation of sample Replace samples with fresh samples 
prepared with fresh Hi-Di™ Formamide.


Bubbles in sample wells Centrifuge samples to remove 
bubbles.


The capillary tips may not be 
touching the samples.


Check the volume of your samples. If 
no results, call your 
Applied Biosystems representative.


The capillary tips may be hitting the 
bottom of the wells. Autosampler 
not correctly aligned. 


Call your Applied Biosystems 
representative.


If the Sequencing install standard 
(Performance check) fails.


Fail capillary


• If more than one failed capillary 
(for 8-capillary).


• If more than three failed capillary 
(for 24-capillary).


Accept button is not active, but 
Reject button is active.


Blocked capillary Refill the capillary array. You may have 
to install a fresh array or consider that 
capillary non-usable for purposes of 
planning your runs.


Incorrect chemistry file, dye set, 
and/or run module selected.


Correct the files and rerun the 
calibration.


Insufficient filling of array. Check for broken capillaries and refill 
the capillary array.


Expired matrix standards or old 
reagents.


Check the expiration date and storage 
conditions of the matrix standards 
and/or reagents. If necessary, replace 
with a fresh lot.


Expired polymer. Replace the polymer with a fresh lot 
using the Replenish Polymer Wizard.


Bubbles in the polymer system. Select the Bubble Remove Wizard to 
clear the bubbles.


Possible contaminant or crystal 
deposits in the polymer.


Properly bring the polymer to room 
temperature; do not heat. Replace the 
polymer if it has expired.
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Fragment/HID install standard troubleshooting 


Anode buffer container troubleshooting
Also see “Data/electropherogram troubleshooting” on page 306. 


Symptom Possible cause Action


Fragment/HID report contains blank 
pages or incomplete information.


All dyes are not selected before you 
generate the report.


Select all dyes, then generate the 
report.


No signal Incorrect preparation of sample Replace samples with fresh samples 
prepared with fresh Hi-Di™ Formamide.


Bubbles in sample wells Centrifuge samples to remove 
bubbles.


The capillary tips may not be 
touching the samples.


Check the volume of your samples. If 
no results, call your 
Applied Biosystems representative.


The capillary tips may be hitting the 
bottom of the wells. Autosampler 
not correctly aligned. 


Call your Applied Biosystems 
representative.


If the Fragment/HID install standard 
(Performance check) fails.


Blocked capillary Refill capillary array. You may have to 
install a fresh array or consider that 
capillary non-usable for purposes of 
planning your runs.


Insufficient filling of array. Check for broken capillaries and refill 
the capillary array.


Expired matrix standards or old 
reagents.


Check the expiration date and storage 
conditions of the matrix standards 
and/or reagents. If necessary, replace 
with a fresh lot.


Expired polymer. Replace the polymer with a fresh lot 
using the Replenish Polymer Wizard.


Bubbles in the polymer system. Select the Bubble Remove Wizard to 
clear the bubbles.


Possible contaminant or crystal 
deposits in the polymer.


Properly bring the polymer to room 
temperature; do not heat. Replace the 
polymer if it has expired.


Symptom Possible cause Action


Electrophoresis failure. Buffer below fill line (inadequate 
amount of buffer).


Ensure that buffer level is at or above 
the fill line. 


Do not use if buffer level is too low or 
seal has been compromised.
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Cathode buffer container troubleshooting
Also see “Data/electropherogram troubleshooting” on page 306. 


RFID troubleshooting 


Link a plate troubleshooting 


Symptom Possible cause Action


Electrophoresis failure. Buffer below fill line (inadequate 
amount of buffer).


Ensure that buffer level is at or above 
the fill line. 


Do not use if buffer level is too low or 
seal has been compromised.


Symptom Possible cause Action


Unable to read RFID information. 
“Failure to Read from RFID tag”


Consumable package is improperly 
installed or defective label.


Polymer/Conditioning reagent 
pouch mis-oriented. 


Ensure that the RFID label is not visibly 
damaged and consumable package is 
properly installed. 


Ensure that label is close, and parallel, 
to the instrument.


Reposition or re-install consumable, 
and click Refresh on the dashboard.


If no results, restart the instrument and 
the computer.


If no results, install a new consumable 
(if available), and call your 
Applied Biosystems representative for 
a replacement.


Symptom Possible cause Action


Plate does not link. Spatial/Spectral calibration was not 
performed


1. Perform spatial calibration.


2. Relink the plate(s).


Plate was linked, but now it is 
unlinked.


If you access the Load Plates for 
Run screen from the navigation 
pane, a plate may not be linked 
(indicated by the active Link button).


Access the Load Plates for Run screen 
from the navigation pane and click Link 
Plate.


“No plate in position A” message. You physically loaded plate in 
position B (plate B position) and try 
to link plate.


Click Link Plates and link the plate 
directly to position B (plate B position).


Follow the prompts.


“No plate detected” message The plate is in position B. Place the plate in position A.
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How to search and use the log files
The 3500 Series Data Collection Software generates the following log files that you 
view using a text editor such as Wordpad:


• 3500UsageStatistics.txt–Provides a summary of the number of plates run, as 
well as number of run types (sequencing, fragment, and HID). 


Stored in: x:\Applied Biosystems\3500\UsageData


• 3500ConsumableUpdates.txt–Provides a summary of consumables installation 
information and dates. 


Stored in: D:\Applied Biosystems\3500\LogFiles


View instrument sensor details
Click View Instrument Sensor Details in the Dashboard 
to display instrument information.


Run status of the instrument is displayed while a run is in 
progress.


Figure 37 Instrument sensor details
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Data/electropherogram troubleshooting 


Symptom Possible cause Action


Signal too high. Sample concentration is too high. Dilute the sample.


Decrease the injection time.


Too much DNA added to the 
reaction, resulting in uneven signal 
distribution.


Optimize reaction conditions.


No signal. Failed reaction. Repeat reaction.


Blocked capillary. Refill capillary array. You may have to 
install a fresh array or consider that 
capillary non-usable for purposes of 
planning your runs.


Bent capillary array tips.  Replace the capillary array.


Cracked or broken capillary array. Visually inspect the capillary array, 
including the detector window area for 
signs of breakage.


Low signal strength. Degraded Formamide. Use a fresh aliquot of Hi-Di™ 
Formamide.


Not enough sample: Pipetting error. Increase the amount of DNA added.


Sample has high salt concentration. Dilute with distilled or deionized water.


Desalt using a column purification 
method.


Insufficient mixing. Vortex the sample thoroughly, and then 
centrifuge the tube to condense the 
sample to the bottom of the tube.


Weak amplification of DNA. Reamplify the DNA.


Check DNA quality.


Autosampler out of calibration. Check the volume of your samples. If 
still low signal strength, call your 
Applied Biosystems representative.


Elevated baseline. Possible contaminant in the polymer 
path.


Use the conditioning reagent for 
washing the polymer pump.


Possible contaminant or crystal 
deposits in the polymer.


Bring the polymer to room 
temperature.


Replace the polymer if it has expired.


Poor spectral calibration. Perform new spectral calibration.


Loss of resolution. Too much sample injected. Dilute the sample and re-inject.


Poor quality water. Use distilled or deionized water.


Degraded polymer. Use a fresh supply of polymer.


Capillary array used for more than 
160 injections.


Replace with new capillary array.


Degraded formamide. Prepare fresh Hi-Di™ Formamide and 
re-prepare samples.


High salt concentration in samples. Use a recommended protocol for salt 
removal.


Dilute salts with water.
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Poor resolution in some capillaries. Insufficient filling of capillary array. Refill the capillary array and look for 
polymer leakage. If problem persists, 
call your Applied Biosystems 
representative.


Re-inject the same samples.


Poor quality samples. Check the sample preparation.


Leak in system. Tighten the connectors and array lever.


No current. Not enough buffer in ABC. Ensure that the buffer is filled up to the 
fill line.


Bubble(s) present in the lower 
polymer block and/or the array 
and/or channels.


Pause the run and inspect for bubbles 
hidden in the tubing connectors.


Select the Bubble Remove Wizard to 
remove the bubbles.


Elevated current. Degraded polymer. Open fresh supply of polymer and use 
Replenish Polymer Wizard.


Arcing in the lower polymer block. Inspect the lower polymer block for 
discoloration or damage.


Replace the lower polymer block if 
necessary.


Fluctuating current. Bubble in polymer block. Pause run and inspect for bubbles 
hidden in the tubing connectors.


Select Bubble Remove Wizard to 
remove the bubbles.


A slow leak may be present in the 
system.


Check polymer blocks for leaks.


Tighten all fittings.


Not enough buffer in ABC. Ensure that the buffer is filled up to the 
fill line.


Arcing Check for moisture in and around the 
septa, the CBC, the oven, and the 
autosampler.


Poor performance of capillary array 
used for fewer than 100 runs.


Poor quality samples, possible 
cleanup problems.


Desalt samples using a recommended 
purification protocol.


Poor quality formamide. Prepare fresh Hi-Di™ Formamide and 
re-prepare samples.


Leak in system. Tighten the connectors and array lever.


Migration time becomes 
progressively slower.


Leak in system. Tighten the connectors and array lever.


Improper filling of the system with 
polymer.


Polymer delivery pump may need to be 
serviced. 


If the issue persists, call your 
Applied Biosystems representative.


Migration time becomes 
progressively faster.


Water in polymer system, resulting 
in diluted polymer.


Use Bubble Remove Wizard to add 
polymer to system.


Buffer valve leakage. Check the Buffer-Pin Valve and see if it 
closes correctly.


Symptom Possible cause Action
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Extra peaks in the 
electropherogram.


Data off scale. Dilute the sample and re-inject the 
sample.


Possible contaminant in sample. Re-amplify the DNA.


Sample re-naturation. Heat-denature the sample in good 
quality formamide and immediately 
place on ice.


Peaks exhibit a shoulder in 
GeneMapper® ID-X Software 
applications.


Sample re-naturation. Heat-denature the sample in good 
quality formamide and immediately 
place on ice.


Error messages:


• "Leak detected during 
polymer delivery"


• "Leak detected during bubble 
compression"


The run aborts.


Bubbles in the polymer system. Select the Bubble Remove Wizard to 
clear bubbles.


Leak in the polymer system. Check for evidence of leaks.


If polymer leak occurred, conduct a 
water wash and wash the pump trap 
using the cleaning kit supplied.


Buffer valve leakage. Check the Buffer-Pin Valve and see if it 
closes correctly.


Clean the Buffer-Pin Valve.


Ensure that the maintenance schedule 
is followed per 3500 Series Data 
Collection Software notifications.


Filling the array during install array. Run Fill the Array with fresh Polymer 
wizard, or run Change Polymer Type 
wizard.


Detection cell stuck. 


It is difficult to remove when 
changing the capillary array.


Improperly placed detection cell. To loosen the detection cell:


1. Undo the array lever and pull the 
polymer block towards you to first 
notch.


2. Hold both sides of the capillary 
array around the detection cell area, 
and apply gentle pressure equally 
on both sides.


3. Release.


Electrophoresis current is unstable Bubbles in the polymer system. Select the Bubble Remove Wizard to 
clear bubbles.


Electrophoresis failure. Buffer below fill line. Ensure that the buffer has not split into 
the overflow. If so, move the buffer 
back to main reservoir.


Symptom Possible cause Action
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Dashboard troubleshooting


Load plate troubleshooting


Symptom Possible Cause Action


The Days Remaining value for 
buffer/polymer does not 
automatically update.


The Days Remaining for buffers 
updates only when you click Refresh 
or Start A Run. 


As part of daily startup, click Refresh 
to update buffer status.


Symptom Possible Cause Action


Pre-run validation check does not 
display a date for a consumable.


The software does not display a date 
if it is identical to the preceding date. 
In the example below, the installation 
and recommended replacement 
dates for cathode buffer are identical 
to the dates for anode buffer.


No action.


Link/Unlink Plate error message. Read the details. Click Details to determine the cause 
of the error.


When the plate is successfully 
loaded, the Load Plates for Run 
screen is displayed. 
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“No plate in position A” message. You physically loaded plate in 
position B (plate B position) and try to 
link plate.


Click Link Plates and link the plate 
directly to position B (plate B 
position).


Follow the prompts.


“No plate detected” message The plate is in position B. Place the plate in position A


"Fragment performance check is 
required" message.


Running fragment modules after 
loading the plate.


Change polymer to POP-7™.


Run fragment analysis performance 
check.


"Sequencing performance check is 
required" message.


After loading the plate.


Running sequencing modules 
(POP-6™) after loading the plate.


Change polymer to POP-7™.


Run sequencing performance check.


Load plate or Load Plate for Run 
message.


Performance issues. Click OK and follow the prompts.


Symptom Possible Cause Action
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Monitor run troubleshooting


Review results troubleshooting


Symptom Possible Cause Action


Re-inject button is dimmed when you 
select an injection


Injection contains samples with 
assays that specify more than one 
instrument protocol.


Select in the injection list the injection 
with the instrument protocol of 
interest, select in the array view the 
capillary that corresponds to the well 
of interest, then click Re-inject.


The instrument run goes into pause 
state, unexpectedly.


RFID read/write process. Check the Dashboard. Conduct an 
RFID refresh, if it does not refresh, 
restart both the computer and 
instrument.


Start run does not respond The instrument has not initialized. It takes, approximately, 10 seconds 
for the instrument to initialize after 
the instrument door is closed. Do not 
start a run until the instrument status 
light is green.


"Fragment performance check is 
required" message.


Running fragment modules after 
loading the plate.


Change polymer to POP-7™.


Run fragment analysis performance 
check.


"Sequencing performance check is 
required" message.


After loading the plate.


Running sequencing modules 
(POP-6™) after loading the plate.


Change polymer to POP-7™.


Run sequencing performance check.


Symptom Possible Cause Action


Sample files are not displayed when 
imported.


You imported (.hid) files and you did 
not click HID Samples.


Click HID Samples.


Peaks are not labeled when you 
access the screen.


Labels are not automatically applied. See “Label peaks” on page 93.


x and y scaling plot settings are not 
applied when you click Apply. 


Scaling settings are applied only 
when you click Zoom.


Click Zoom.


The sizing quality result reported in 
the 3500 Series Data Collection 
Software differs from the sizing 
quality result for reported in the 
GeneMapper® ID-X  Software.


You imported (.fsa) files instead of 
(.hid) files into the GeneMapper® ID-X  
Software.


The 3500 Series Data Collection 
Software does not consider the 
presence of broad peaks when 
determining sizing quality for 
fragment analysis data, therefore the 
sizing quality result reported in the 
3500 Series Data Collection Software 
will differ from the sizing quality result 
reported in the GeneMapper® ID-X  
Software, which considers broad 
peaks in sizing quality.


No action.
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Review error message details
Error messages in the 3500 Series Data Collection Software include a Details button. 
Click Details to display more information about an error message.


Audit troubleshooting


Electronic signature troubleshooting


Symptom Possible Cause Action


“Export did not complete 
successfully”


You exported records for samples 
that are not in their original location 
(samples have been deleted or 
moved).


Return sample data files to their 
original location, then export again.


Symptom Possible Cause Action


Electronic signature prompt is 
displayed when you edit sample 
comments.


Electronic signature prompt is 
displayed for sample comments, 
regardless of the electronic signature 
setting.


No action.
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Manual commands troubleshooting 


Miscellaneous 


Symptom Possible Cause Action


When you select Tools Manual 
Commands, Set defined command 
for Consumables, then select a Read 
Command, the information displayed 
is not readable.


The feedback from Consumables 
Read Tag commands does not 
display valid information.


Refer to the Dashboard for 
consumables RFID tag information.


Symptom Possible Cause Action


Polymer crystals on the Buffer-Pin 
Valve.


Buffer valve leakage. Clean the Buffer-Pin Valve.


Ensure that the maintenance 
schedule is followed per 3500 Series 
Data Collection Software 
notifications.


Fluid does not move through the 
pump and into the ABC from polymer 
or conditioning pouch.


Not applicable. Call your Applied Biosystems 
representative.


Electric discharge message during 
runs.


ABC may be low. Replace the ABC.


Ensure that the ABC is being 
replaced per 3500 Series Data 
Collection Software notifications.


Leak detected during bubble 
compression during run or while 
filling the array.


Leak in system. Run the Bubble Removal wizard. 
Ensure that there are no bubbles in 
the pump.


If problem persists, use conditioning 
pouch for water wash. Use Replenish 
Polymer wizard to fill pump and array 
with polymer. 


Only some injections, from a series of 
injections, are completed.


3500 Series Data Collection Software 
never moves on to the next injection.


Check connection between the 
instrument and computer and restart 
both the instrument and computer.


Set up the injections again and 
started the runs.


"Injection failed” message.


After some of the injections 
complete.


Capillary RFID cannot be read.


When you click Refresh on the 
dashboard, and consumables 
information is listed as "Unknown."


Connection between the computer 
and instrument.


“Instrument is not connected” 
message.


After you start 3500 Series Data 
Collection Software.


“Internal buffer data overflow” 
message.
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Reset the instrument
Reset the instrument when:


• There is a fatal error as indicated by the red status light


• The instrument does not respond to the Data Collection software


Reset with the
Reset button


1. Shut down the computer.


2. Close the instrument doors.


3. Reset the instrument with the Reset button, as shown.


Note: The Reset button is accessible through a small hole to the left of the Tray 
button.


Reset by
powering down


1. Shut down the computer.


2. Close the instrument doors.


3. Power off the instrument by pressing the on/off button on the front of the 
instrument.


4. Power on the instrument and wait until indicator light turns solid green.


5. Power on the computer.


6. Launch the Data Collection software (Service Console applications start 
automatically).


IMPORTANT! Wait until the computer has completely restarted before 
proceeding.


Reset button
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Symbols on instruments


Electrical
symbols on
instruments


The following table describes the electrical symbols that may be displayed on 
Applied Biosystems instruments.


Safety symbols The following table describes the safety symbols that may be displayed on 
Applied Biosystems instruments. Each symbol may appear by itself or with text that 
explains the relevant hazard (see “Safety labels on instruments” on page 317). These 
safety symbols may also appear next to DANGERS, WARNINGS, and CAUTIONS 
that occur in the text of this and other product-support documents.


Symbol Description


Light switch.


Indicates the On position of the circuit breaker.


Indicates the Off position of the circuit breaker.


Indicates a standby switch by which the instrument is switched on to the 
Standby condition. Hazardous voltage may be present if this switch is on 
standby.


Indicates the On/Off position of a push-push main power switch.


Indicates a terminal that may be connected to the signal ground reference 
of another instrument. This is not a protected ground terminal.


Indicates a protective grounding terminal that must be connected to earth 
ground before any other electrical connections are made to the 
instrument.


Indicates a terminal that can receive or supply alternating current or 
voltage.
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Environmental
symbols on
instruments


The following symbol applies to all Applied Biosystems electrical and electronic 
products placed on the European market after August 13, 2005.


Symbol Description


Indicates that you should consult the manual for further information and to 
proceed with appropriate caution.


Indicates the presence of an electrical shock hazard and to proceed with 
appropriate caution.


Indicates the presence of a hot surface or other high-temperature hazard 
and to proceed with appropriate caution. 


Indicates the presence of a laser inside the instrument and to proceed 
with appropriate caution.


Indicates the presence of a biological hazard and to proceed with 
appropriate caution.


Indicates the presence of sharp object and piercing injury and to proceed 
with appropriate caution.


Symbol Description


Do not dispose of this product as unsorted municipal waste. Follow 
local municipal waste ordinances for proper disposal provisions to reduce 
the environmental impact of waste electrical and electronic equipment 
(WEEE). 


European Union customers: 
Call your local Applied Biosystems Customer Service office for equipment 
pick-up and recycling. See www.appliedbiosystems.com for a list of 
customer service offices in the European Union.



http://www.appliedbiosystems.com
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Safety labels on instruments


The Applied Biosystems 3500/3500xL Genetic Analyzers contain warnings at the 
locations shown below:


Locations of laser warnings


On the detection cell as shown below.


General instrument safety


WARNING! PHYSICAL INJURY HAZARD. Use this product only as 
specified in this document. Using this instrument in a manner not specified by 
Applied Biosystems may result in personal injury or damage to the 
instrument.


WARNING! PHYSICAL INJURY HAZARD. Using the instrument in a 
manner not specified by Applied Biosystems may result in personal injury or 
damage to the instrument.


Moving and lifting
the instrument


CAUTION! PHYSICAL INJURY HAZARD. The instrument is to be moved 
and positioned only by the personnel or vendor specified in the applicable site 
preparation guide. If you decide to lift or move the instrument after it has been 
installed, do not attempt to lift or move the instrument without the assistance 
of others, the use of appropriate moving equipment, and proper lifting 
techniques. Improper lifting can cause painful and permanent back injury. 
Depending on the weight, moving or lifting an instrument may require two or 
more persons.


Moving and lifting
stand-alone


computers and
monitors


WARNING! Do not attempt to lift or move the computer or the monitor 
without the assistance of others. Depending on the weight of the computer 
and/or the monitor, moving them may require two or more people.


Things to consider before lifting the computer and/or the monitor:
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• Make sure that you have a secure, comfortable grip on the computer or the 
monitor when lifting.


• Make sure that the path from where the object is to where it is being moved is 
clear of obstructions.


• Do not lift an object and twist your torso at the same time.


• Keep your spine in a good neutral position while lifting with your legs.


• Participants should coordinate lift and move intentions with each other before 
lifting and carrying.


• Instead of lifting the object from the packing box, carefully tilt the box on its 
side and hold it stationary while someone slides the contents out of the box.


Operating the
instrument


Ensure that anyone who operates the instrument has:


• Received instructions in both general safety practices for laboratories and 
specific safety practices for the instrument.


• Read and understood all applicable Material Safety Data Sheets (MSDSs). See 
“About MSDSs” on page 329.


Cleaning or
decontaminating


the instrument


CAUTION! Before using a cleaning or decontamination method other than 
those recommended by the manufacturer, verify with the manufacturer that the 
proposed method will not damage the equipment.


Physical hazard safety


Moving parts WARNING! PHYSICAL INJURY HAZARD. Keep hands clear of moving 
parts while operating the instrument. Disconnect power before servicing the 
instrument.


Solvents and
pressurized fluids


WARNING! PHYSICAL INJURY HAZARD. Always wear eye protection 
when working with solvents or any pressurized fluids.
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Electrical safety


WARNING! ELECTRICAL SHOCK HAZARD. Severe electrical shock 
can result from operating the 3500/3500xL analyzers without its instrument 
panels in place. Do not remove instrument panels. High-voltage contacts are 
exposed when instrument panels are removed from the instrument.


Power WARNING! ELECTRICAL HAZARD. Grounding circuit continuity is 
required for the safe operation of equipment. Never operate equipment with 
the grounding conductor disconnected.


WARNING! ELECTRICAL HAZARD. Use properly configured and 
approved line cords for the voltage supply in your facility.


WARNING! ELECTRICAL HAZARD. Plug the system into a properly 
grounded receptacle with adequate current capacity.


Overvoltage
rating


The 3500/3500xL analyzers system has an installation (overvoltage) category of II, 
and is classified as portable equipment.
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Laser safety


Laser
classification


The 3500 or 3500xL analyzer uses a a solid state laser. The laser specifications are:


• Wavelength 505nm


• Output power 20mW


The LED specifications are:


• Emitting color Natural White


• Luminous Intensity 250 Cd


Under normal operating conditions, the instrument is categorized as a Class I laser 
product. When safety interlocks are disabled during certain servicing procedures, the 
laser can cause permanent eye damage, and, therefore, is classified under those 
conditions as a Class 3B laser.


CAUTION! LASER. Use of controls or adjustments or performance of 
procedures other than those specified herein may result in hazardous radiation 
exposure.


Laser safety
requirements


To ensure safe laser operation:


• The system must be installed and maintained by an Applied Biosystems 
Technical Representative.


• All instrument panels must be in place on the instrument while the instrument is 
operating. When all panels are installed, there is no detectable radiation present 
and the instrument is Class I. If any panel is removed when the laser is operating 
(during service with safety interlocks disabled), you may be exposed to laser 
emissions in excess of the Class 3B rating.


• Do not remove safety labels or disable safety interlocks.


Additional laser
safety


information


Refer to the user documentation provided with the laser for additional information on 
government and industry safety regulations.


Also, note the laser warnings provided in “Safety labels on instruments” on 
page 317.


WARNING! LASER HAZARD. Lasers can burn the retina, causing 
permanent blind spots. Never look directly into the laser beam. Remove 
jewelry and other items that can reflect the beam into your eyes. Do not 
remove the instrument top or front panels. Wear proper eye protection and post 
a laser warning sign at the entrance to the laboratory if the top or front panels 
are removed for service.
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Bar code scanner laser safety


Using a bar code scanner is optional.


Laser
classification


The bar code scanner must be categorized as a Class 2 (II) laser.


Laser safety
requirements


Class 2 (II) lasers are low-power, visible-light lasers that can damage the eyes. Never 
look directly into the laser beam. The scanner is designed to prevent human access to 
harmful levels of laser light during normal operation, user maintenance, or during 
prescribed service operations.


WARNING! LASER HAZARD. Class 2 (II) lasers can cause damage to 
eyes. Avoid looking into a Class 2 (II) laser beam or pointing a Class 2 (II) 
laser beam into another person’s eyes.


Workstation safety


Correct ergonomic configuration of your workstation can reduce or prevent effects 
such as fatigue, pain, and strain. Minimize or eliminate these effects by configuring 
your workstation to promote neutral or relaxed working positions.


CAUTION! MUSCULOSKELETAL AND REPETITIVE MOTION 
HAZARD. These hazards are caused by potential risk factors that include but 
are not limited to repetitive motion, awkward posture, forceful exertion, 
holding static unhealthy positions, contact pressure, and other workstation 
environmental factors.


To minimize musculoskeletal and repetitive motion risks:


• Use equipment that comfortably supports you in neutral working positions and 
allows adequate accessibility to the keyboard, monitor, and mouse.


• Position the keyboard, mouse, and monitor to promote relaxed body and head 
postures.
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Safety and electromagnetic compatibility (EMC) standards


This section provides information on:


• “U.S. and Canadian safety standards” on page 322


• “Canadian EMC standard” on page 323


• “European safety and EMC standards” on page 323


• “Australian EMC Standards” on page 328


U.S. and
Canadian safety


standards


The 3500 or 3500xL analyzer has been tested to and complies with standard:


UL 61010-1/CSA C22.2 No. 61010-1, “Safety Requirements for Electrical 
Equipment for Measurement, Control, and Laboratory Use, Part 1: General 
Requirements.”


UL 61010-2-010, “Particular Requirements for Laboratory Equipment for the 
Heating of Materials.”


The 3500 or 3500xL analyzer has been tested to and complies with the “21 CFR, 
1040.10 and 1040.11 except for deviations pursuant to Laser Notice No.50, dated 
June 24, 2007, as applicable.”


For the Reader/Writer unit in the Applied Biosystems 3500/3500xL Genetic 
Analyzers


FCC WARNING


This device complies with Part 15 of FCC Rules. Operation is subject to the 
following two conditions:


1. This device may not cause interference, and


2. This device must accept any interference, including interference that may cause 
undesired operation of this device.


Changes or modifications not expressly approved by the party responsible for 
compliance could void the user’s authority to operate the equipment.


NOTICE


This equipment has been tested and found to comply with the limits for a Class B 
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference in a residential 
installation.


This equipment generates uses and can radiate radio frequency energy and, if not 
installed and used in accordance with the instructions, may cause harmful 
interference to radio communications. However, there is no guarantee that 
interference will not occur in a particular installation. If this equipment does cause 
harmful interference to radio or television reception, which can be determined by 
turning the equipment off and on, the user is encouraged to try to correct the 
interference by one or more of the following measures:


• Reorient or relocate the receiving antenna
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• Increase the separation between the equipment and receiver.


• Connect the equipment into an outlet on a circuit different from that to which 
the receiver is connected.


• Consult the dealer or an experienced radio/TV technician for help.


Canadian EMC
standard


This instrument has been tested to and complies with ICES-001, Issue 3: “Industrial, 
Scientific, and Medical Radio Frequency Generators.” Cet appareil numerique de la 
classe B est conforme a la norme NMB-001 du Canada.


Canadian Department of Communications Industry Canada (IC) Notice


This device complies with RSS-Gen of IC Rules. Operation is subject to the 
following two conditions:


1. This device may not cause interference, and


2. This device must accept any interference, including interference that may cause 
undesired operation of this device.


European safety
and EMC


standards


Safety


This instrument meets European requirements for safety (Low Voltage Directive 
2006/95/EC). This instrument has been tested to and complies with standards 
EN 61010-1:2001, “Safety Requirements for Electrical Equipment for Measurement, 
Control and Laboratory Use, Part 1: General Requirements.”


EN 61010-2-010, “Particular Requirements for Laboratory Equipment for the 
Heating of Materials.”


EN 61010-2-081, “Particular Requirements for Automatic and Semi-Automatic 
Laboratory Equipment for Analysis and Other Purposes.”


EN 60825-1, “Radiation Safety of Laser Products, Equipment Classification, 
Requirements, and User’s Guide.


EMC


The 3500 or 3500xL analyzer meets European requirements for emission and 
immunity (EMC Directive 2004/108/EC).


EN 61326-1:2006 “Electrical equipment for measurement, control and laboratory 
use- Part 1 General EMC requirements.” (Group 1, Class B)


For the Reader/Writer unit in the Applied Biosystems 3500/3500xL Genetic 
Analyzers


CE Notice (European Union) 


Marking by the symbol indicates compliance of this ASI4000-98-BS1 RFID R/W 
Module to the Electromagnetic Compatibility Directive and the Low Voltage 
Directive of the European Union. Such making is indicative that this RFID R/W 
Module meets the following technical standards:


• EN 300330 – “Electromagnetic compatibility and Radio spectrum Matters 
(ERM); Short Range Devices (SRD).”
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• EN 301489 – “Electromagnetic compatibility and Radio spectrum Matters 
(ERM); ElectroMagnetic Compatibility (EMC) standard for radio equipment 
and services.”


• EN 60950 – “Safety of Information Technology Equipment.”


Europe – CE
declaration of


conformity
(Reader/Writer)


EN 300 330-1 V1.5.1 (2006-04), EN 300 330-2 V1.3.1 (2006-04), EN 301 489-3 
V1.4.1 (2002-08), EN 301 489-1 V1.6.1 (2005-09), EN 60950-1:2006


English Hereby, ART Technology Co., Ltd. declares that this ASI4000-98-BS1 is in 
compliance with the essential requirements and other relevant provisions of Directive 
1999/5/EC.
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Australian EMC
Standards


This instrument has been tested to and complies with standard AS/NZS 2064, 
“Limits and Methods Measurement of Electromagnetic Disturbance Characteristics 
of Industrial, Scientific, and Medical (ISM) Radio-frequency Equipment.”


Chemical safety


General chemical safety


Chemical hazard
warning


WARNING! CHEMICAL HAZARD. Before handling any chemicals, refer 
to the Material Safety Data Sheet (MSDS) provided by the manufacturer, and 
observe all relevant precautions.


WARNING! CHEMICAL HAZARD. All chemicals in the instrument, 
including liquid in the lines, are potentially hazardous. Always determine what 
chemicals have been used in the instrument before changing reagents or 
instrument components. Wear appropriate eyewear, protective clothing, and 
gloves when working on the instrument.


Chemical safety
guidelines


To minimize the hazards of chemicals:


• Read and understand the Material Safety Data Sheets (MSDSs) provided by the 
chemical manufacturer before you store, handle, or work with any chemicals or 
hazardous materials. (See “About MSDSs” on page 329.)


• Minimize contact with chemicals. Wear appropriate personal protective 
equipment when handling chemicals (for example, safety glasses, gloves, or 
protective clothing). For additional safety guidelines, consult the MSDS.


• Minimize the inhalation of chemicals. Do not leave chemical containers open. 
Use only with adequate ventilation (for example, fume hood). For additional 
safety guidelines, consult the MSDS. 


• Check regularly for chemical leaks or spills. If a leak or spill occurs, follow the 
manufacturer’s cleanup procedures as recommended in the MSDS.


• Comply with all local, state/provincial, or national laws and regulations related 
to chemical storage, handling, and disposal.
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MSDSs


About MSDSs Chemical manufacturers supply current Material Safety Data Sheets (MSDSs) with 
shipments of hazardous chemicals to new customers. They also provide MSDSs with 
the first shipment of a hazardous chemical to a customer after an MSDS has been 
updated. MSDSs provide the safety information you need to store, handle, transport, 
and dispose of the chemicals safely.


Each time you receive a new MSDS packaged with a hazardous chemical, be sure to 
replace the appropriate MSDS in your files.


Obtaining
MSDSs


The MSDS for any chemical supplied by Applied Biosystems is available to you free 
24 hours a day. To obtain MSDSs:


1. Go to www.appliedbiosystems.com, click Support, then select MSDS.


2. In the Keyword Search field, enter the chemical name, product name, MSDS 
part number, or other information that appears in the MSDS of interest. Select 
the language of your choice, then click Search.


3. Find the document of interest, right-click the document title, then select any of 
the following:


• Open – To view the document


• Print Target – To print the document


• Save Target As – To download a PDF version of the document to a 
destination that you choose


Note: For the MSDSs of chemicals not distributed by Applied Biosystems, contact 
the chemical manufacturer.



http://www.appliedbiosystems.com
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Chemical waste safety


Chemical waste
hazards


CAUTION! HAZARDOUS WASTE. Refer to Material Safety Data Sheets 
and local regulations for handling and disposal.


WARNING! CHEMICAL WASTE HAZARD. Wastes produced by Applied 
Biosystems instruments are potentially hazardous and can cause injury, illness, 
or death.


WARNING! CHEMICAL STORAGE HAZARD. Never collect or store 
waste in a glass container because of the risk of breaking or shattering. 
Reagent and waste bottles can crack and leak. Each waste bottle should be 
secured in a low-density polyethylene safety container with the cover fastened 
and the handles locked in the upright position. Wear appropriate eyewear, 
clothing, and gloves when handling reagent and waste bottles.


Chemical waste
safety guidelines


To minimize the hazards of chemical waste:


• Read and understand the Material Safety Data Sheets (MSDSs) provided by the 
manufacturers of the chemicals in the waste container before you store, handle, 
or dispose of chemical waste.


• Provide primary and secondary waste containers. (A primary waste container 
holds the immediate waste. A secondary container contains spills or leaks from 
the primary container. Both containers must be compatible with the waste 
material and meet federal, state, and local requirements for container storage.) 


• Minimize contact with chemicals. Wear appropriate personal protective 
equipment when handling chemicals (for example, safety glasses, gloves, or 
protective clothing). For additional safety guidelines, consult the MSDS.


• Minimize the inhalation of chemicals. Do not leave chemical containers open. 
Use only with adequate ventilation (for example, fume hood). For additional 
safety guidelines, consult the MSDS.


• Handle chemical wastes in a fume hood.


• After emptying a waste container, seal it with the cap provided.


• Dispose of the contents of the waste tray and waste bottle in accordance with 
good laboratory practices and local, state/provincial, or national environmental 
and health regulations.


Waste disposal If potentially hazardous waste is generated when you operate the instrument, you 
must:


• Characterize (by analysis if necessary) the waste generated by the particular 
applications, reagents, and substrates used in your laboratory.


• Ensure the health and safety of all personnel in your laboratory.
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• Ensure that the instrument waste is stored, transferred, transported, and disposed 
of according to all local, state/provincial, and/or national regulations.


IMPORTANT! Radioactive or biohazardous materials may require special 
handling, and disposal limitations may apply.


Biological hazard safety


General
biohazard


WARNING! BIOHAZARD. Biological samples such as tissues, body fluids, 
infectious agents, and blood of humans and other animals have the potential to 
transmit infectious diseases. Follow all applicable local, state/provincial, 
and/or national regulations. Wear appropriate protective equipment, which 
includes but is not limited to: protective eyewear, face shield, clothing/lab coat, 
and gloves. All work should be conducted in properly equipped facilities using 
the appropriate safety equipment (for example, physical containment devices). 
Individuals should be trained according to applicable regulatory and 
company/institution requirements before working with potentially infectious 
materials. Read and follow the applicable guidelines and/or regulatory 
requirements in the following: 


• U.S. Department of Health and Human Services
guidelines published in Biosafety in Microbiological and
Biomedical Laboratories (stock no. 017-040-00547-4;
bmbl.od.nih.gov)


• Occupational Safety and Health Standards, Bloodborne
Pathogens (29 CFR§1910.1030; www.access.gpo.gov/
nara/cfr/waisidx_01/29cfr1910a_01.html).


• Your company’s/institution’s Biosafety Program protocols
for working with/handling potentially infectious
materials.


Additional information about biohazard guidelines is available at:
www.cdc.gov



http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html

http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html

http://bmbl.od.nih.gov

http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html

http://www.access.gpo.gov/nara/cfr/waisidx_01/29cfr1910a_01.html

http://www.cdc.gov
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Safety alerts
For the definitions of the alert words IMPORTANT, CAUTION, WARNING, and 
DANGER, see “Safety alert words” on page xiii.


Chemical alerts 


For the definitions of the alert words IMPORTANT, CAUTION, WARNING, and 
DANGER, see “Safety alert words” on page xiii.


General alerts for
all chemicals


WARNING! Wear appropriate protection, including gloves, laboratory 
goggles, and coat whenever you work with the fluids used on this instrument, 
or parts that may come into contact with these fluids.


IMPORTANT! Use the cleaning agents as described in this manual, only. Use of 
cleaning agents not described in this manual can impair the instrument. Please 
contact your local Life Technologies sales office if you have any questions. 


• Read the MSDS for this product, and follow the handling instructions.


• Avoid inhalation, contact with eyes, skin, clothing, and prolonged or repeated 
exposure.


• Consumables have a limited lifetime. Overusing the parts might result in poor 
quality data.
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Specific
chemical alerts


WARNING! CHEMICAL HAZARD. POP-4™ POLYMER. Causes eye, 
skin, and respiratory tract irritation. Avoid breathing vapor. Use with adequate 
ventilation.


WARNING! CHEMICAL HAZARD. POP-6™ POLYMER. Causes eye, 
skin, and respiratory tract irritation. Avoid breathing vapor. Use with adequate 
ventilation. 


WARNING! CHEMICAL HAZARD. POP-7™ POLYMER. Harmful by 
inhalation and if swallowed. Causes eye, skin, and respiratory tract irritation. 
Do NOT taste or swallow. Avoid breathing vapor (or dust). Keep container 
tightly closed. Use only with adequate ventilation. Wash thoroughly after 
handling. 


WARNING! CHEMICAL HAZARD. Hi-Di™ Formamide. Causes eye, 
skin, and respiratory tract irritation. Possible developmental and birth defect 
hazard. Avoid breathing vapor. Use with adequate ventilation. 


WARNING! CHEMICAL HAZARD. Anode Buffer Container (ABC). 
May cause eye, skin and respiratory tract irritation. Avoid breathing vapor. Use 
with adequate ventilation. 


WARNING! CHEMICAL HAZARD. Cathode Buffer Container (CBC). 
May cause eye, skin and respiratory tract irritation. Avoid breathing vapor. Use 
with adequate ventilation. 


WARNING! CHEMICAL HAZARD. 1✕ GA Buffer/EDTA. May cause 
eye, skin and respiratory tract irritation. Avoid breathing vapor. Use with 
adequate ventilation. 
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Instrumentation alerts


General
instrumentation


alerts


WARNING! Wear appropriate protection, including gloves, laboratory 
goggles, and coat whenever you work with the fluids used on this instrument, 
or parts that may come into contact with these fluids.


Specific
instrumentation


alerts


WARNING! Wear appropriate protection, including gloves, laboratory 
goggles, and coat whenever you work with the fluids used on this instrument, 
or parts that may come into contact with these fluids.


The instrument uses a Solid-state laser. Under normal operating conditions, the 
instrument is categorized as a Class I laser / LED product. When safety interlocks are 
disabled during certain servicing procedures, the laser can cause permanent eye 
damage, and, therefore, is classified under those conditions as a Class 3B laser.


The instrument has been tested to and complies with 21 CFR, 1040.10 and 1040.11 
except for deviations pursuant to Laser Notice No.50, dated June 24, 2007, as 
applicable.


The instrument has been tested and complies with standard EN60825-1: 2001, 
“Radiation Safety of Laser Products, Equipment Classification, Requirements, and 
User’s Guide.’


CAUTION! Use of controls or adjustments or performance of procedures 
other than those specified herein may result in hazardous radiation exposure.


Laser Parameter


Wave length 505nm, Output power 20mW


LED Parameter


Emitting color Natural White, Luminous Intensity 250 Cd.
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Related documentation
The following related documents are shipped with the system:


Portable document format (PDF) versions of this guide as well as the Quick 
Reference Card and the Warranty statement are also available on the Applied 
Biosystems 3500/3500xL Genetic Analyzers the software installation CD, which will 
be shipped with the system.


Note: For additional documentation, see “How to obtain support” on page xvii.


Document Part 
number Description


Applied Biosystems 3500/3500xL 
Genetic Analyzers Quick Reference 
Card


4401662 • Provides a flowchart on how to run your samples and 
instrument


• Provides a table of maintenance tasks and 
• Contains Data Collection Software reference guide


Applied Biosystems 3500 Series 
Genetic Analyzer Site Preparation 
Guide (4401689)


Note: The purpose of the Site Prep 
Guide is to help you prepare your site 
for installation of the 3500 or 3500xL 
analyzer. For specific details about your 
system, please refer to this user guide.


4401663 Provides information about the space, environmental, and 
electrical requirements needed to support the Applied 
Biosystems 3500/3500xL Genetic Analyzers.
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Documentation


Obtaining information from the Help system
The 3500 Series Data Collection Software interface has instructions guiding the user 
through basic tasks of the workflow and expanded help information for complex 
decisions and operations. Users can access these instructions by clicking the help 
icon . 


The 3500 or 3500xL analyzer has a Help system that describes how to use each 
feature of the user interface. Access the Help system by doing one of the following:


• Click  in the screens of the 3500 Series Data Collection Software window.


• Select Help Help Contents.


You can use the Help system to find topics of interest by:


• Reviewing the contents


• Searching for a specific topic


• Searching an alphabetized index


Send us your comments
Applied Biosystems welcomes your comments and suggestions for improving its 
user documents. You can e-mail your comments to:


techpubs@appliedbiosystems.com


IMPORTANT! The e-mail address above is for submitting comments and suggestions 
relating only to documentation. To order documents, download PDF files, or for help 
with a technical question, see “How to obtain support” on page xvii.



mailto: techpubs@appliedbiosystems.com

mailto: techpubs@appliedbiosystems.com
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Symbols
.annotation.txt 36, 87
.csv 75
.fsta 36, 87
.html 87
.pdf 87


action log 209
audit reports 214
e-sig report 222
fragment/HID install performance check 138
plate layout 50
sample quality reports 95
sequencing install performance check 128
spatial calibration report 102
spectral calibration 116
trace quality reports 85
user report 206


.phd.1 36, 87


.qual 36, 87


.scf 36, 87


.seq 36, 87


.txt 75, 87


.xls 75, 87


.xml 75


Numerics
3500 Series Data Collection Software


3500 Software 25
compatible secondary analysis applications 14
Daemon 24
Dashboard 15
default settings 32, 33
files generated 14
Library workflow 17
log in 26
Main workflow 16
Maintenance workflow 17
navigate 19
overview 14
parts of 15
required procedure to start 24
Server Monitor 25
status icon in Windows tray 24


use without an instrument 19
8-tube strip


plate base 53
plate type 44, 51, 105, 120, 145


96 Fast tube, plate type 145


A
ABC. See anode buffer
abort injection 69
account


setup 199
suspended, activate 203
suspension 199, 226
user 201


Acronyms xvi
action log


contents 212
display 209


Administrator user role 203
allelic ladder


internal validation 52
re-injection 67
requirements for accurate genotyping 52, 68
results group for one allelic ladder per run folder 52
run requirements 155
sample name for re-injection 49
sample type 48


amber indicator light 23
amplicon, specifying 49
Analysis Range


fragment analysis 181
HID analysis 186


anode buffer
change 237
described 9
on-instrument limits 30
part number 9
storage conditions 9
troubleshoot 303


AnyDye
calibrate spectral 108
create dye set 169


Applied Biosystems
customer feedback on documentation 336
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Information Development department 336
archive


audit records 214
data files 255
library items 254


array
See also capillary array
view 77


array selection, assign plate contents 71
as-needed instrument maintenance 232
assays


assign to plate 49, 73
create 147
defined 46, 147
instrument protocol 150
normalize data 49


assign plate contents
amplicon and specimen 49
array selection (capillary-to-plate map) 71
assay 49, 73
file name convention 49, 73
name samples 48, 70
overview 46
parts of screen 46
plate view 48, 70
plate view, customize 71
results group 49, 73
sample type 48
table view 71
template for 75


Assume Linearity 183
audit records


factory-provided items, creation date 142
view in library 142


audit, administrators
action log 209, 212
archive records 214
audit actions 210, 212
audit mode 208
audit reason settings 208
audit records, object 210
audited objects and actions 208
enable or disable 207
export records 215
export settings 224
import settings 224
object audit history 209, 210
overview 197
purge records 214
restore records 214
system configuration history 209, 211
troubleshoot 312
when security is disabled 207


audit, users
enter reason for change 227
overview 225
view audit records 142


auto-analysis
plate setting 146


average quality value (QV), monitor run 64


B
barcode 145
barcode scanner 8
basecall probability of error 84
Basecaller 175
basecaller version in basecalling protocol and View 


Sequence results 80
basecalling protocols


create 174
defined 174
export 141
import 141
in assay 150


Basepair Accuracy 125
BigDye® Terminator kits and standards 259
biohazardous waste, handling 331
bold text, when to use xvi
borrowing


defined 112
limits 34


Broad Peak (BD)
and SQ 188
flag in view fragment/HID results 89
threshold 188


buffer, anode. See anode buffer
buffer, cathode. See cathode buffer
Buffer-Pin Valve 28


C
calibration


See spatial calibration
See spectral calibration


capillary array
change 252
check stored 240
described 12
fill with polymer 251
on-instrument limits 30
part number 13
storage conditions 240


capillary-to-plate map
diagram 51
display in software 71
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cathode buffer
change 238
described 9
on-instrument limits 30
part number 9
storage conditions 9
troubleshoot 304


CAUTION, description xiii
CBC. See cathode buffer
Change Polymer Type maintenance wizard 247
check valve 28
chemical safety 328
chemical waste safety 330
Clear range 176
computer


maintenance. See maintenance, computer
name requirement 22
start up 24


condition number, spectral calibration 109
conditioning reagent


described 11
part number 11
place on instrument 250


consumables
anode buffer 9, 237
capillary array 240, 252
cathode buffer 9, 238
conditioning reagent 11, 250
fragment analysis and HID 260
Hi-Di™ Formamide 12
on-instrument limits 30
polymer 10, 245, 247, 249
sequencing analysis 259
status in Dashboard 29, 236


contiguous read length. See CRL
controls, specifying 48
conventions


bold text xvi
for describing menu commands xvi
IMPORTANTS! xvi
italic text xvi
Notes xvi
user attention words xvi


CRL
ambient temperature dependence 30
defined 81
distribution report 85
performance check 125
QV settings 178
report 85
result 81
threshold 178


CRL Basepair Accuracy 125
CRL Median and SD 125
custom dye set. See dye sets, custom
customer feedback, on Applied Biosystems 


documents 336
customize sample info 48


D
daily instrument maintenance 230, 231
DANGER, description xiii
Dashboard 29


access from Main workflow 19
consumables status 236
instrument status 53
troubleshoot 309


data collection software. See 3500 Series Data Collection 
Software


data files. See sample data files
data troubleshooting 306
datastore back up during uninstall 254
date format, setting 33
default settings, specifying 32, 33
define plate properties 44
detection cell temperature 42, 104, 119, 129
documentation, related 335
duplicate injection


See also re-injection
defined 60
preview run 60


duplicate library item 140
dye set, overview.See dye sets
dye sets


calibrate 103
create 168
custom, calibrate 108
custom, create 169
defined 168
export 141
fragment analysis 261
HID analysis 262
import 141
sequencing 261


E
electrical safety 319
electromagnetic compatibility standards. See EMC 


standards
electronic signature records


actions 221
view in library 142


electronic signature, administrators
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Index


actions that allow e-sig 217
enable or disable 216
export 223
export settings 224
functions that require e-sig 217
import settings 224
is signed field 228
overview 197
report 222
when security is disabled 216


electronic signature, users
is signed field 228
overview 225
signing 227


electropherogram troubleshooting 306
EMC standards 322
EPT view 78
ergonomics, safety 321
error messages


display detail 312
instrument 299, 313
link plate 304
RFID 304
spatial calibration 300
spectral calibration 301


e-sig. See electronic signature
export


assays 141
audit records 215
audit settings 224
basecalling protocols 141
dye sets 141
e-sig records 223
e-sig settings 224
file name convention 141
fragment analysis protocols 141
HID analysis protocols 141
instrument protocols 141
plate 75, 141
protocol 141
QC protocols 141
results groups 141
security settings 224
sequencing analysis protocols 141
sequencing results, reports, traces 87
size standards 141
sizecalling protocols 141
spatial calibration 101
spectral calibration 115
user account settings 224


F
factory-provided library items 139
fast plate


plate base 53
plate type 44, 51, 105, 120, 145


file location
default 35
in file name convention 154
with file name convention 50, 151
with results group 50, 155
without file name convention 50, 151
without results group 50, 155


file name conventions
assign to plate 49, 73
create 151
defined 151
export 141
file location 154
import 141
in plate 151


file name format
default format 50
with file name convention 151
without file name convention 50, 151


file name maximum length 154
fill and fill series, sample name 48, 71, 72
Fill Array with Polymer maintenance wizard 251
first run migration effects 53
flags


display flag table in monitor run 62
monitor run 62
re-injecting samples with 65


Flat Profile 176
formamide, sample type for 48
fragment analysis


dye sets 261
reagents, part numbers, storage conditions 260
run modules 264


fragment analysis protocols
create 193
defined 193
export 141
import 141
in assay 150


fragment analysis results. See review results, 
fragment/HID


fragment/HID install performance check
analyze data in secondary analysis software 136
estimated run time 129
evaluate data 135
examples 137
historical reports 138
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history 137
instrument, prepare 129
plate, prepare 129
recommended monthly schedule 231
report 137
run 132
signing 228
standards 130
troubleshoot 136, 303
what occurs 134
when to perform 129


G
GeneMapper ID-X protocols


See also HID analysis protocols
create 195


GeneMapper protocols
See also fragment analysis protocols
create 193


green indicator light 23
GS600 LIZ® v2.0 size standard 171, 260
GS600(60-600)LIZ+Normalization 171
GS600(80-400)LIZ+Normalization 171
GS600LIZ+Normalization 171
guidelines


chemical safety 328
chemical waste disposal 330
chemical waste safety 330


H
hazard icons. See safety symbols, on instruments 315
hazard symbols. See safety symbols, on instruments
hazards. See safety
Help system, accessing 336
HID analysis


allelic ladder validation 52
dye sets 262
reagents, part numbers, storage conditions 260
results group for one allelic ladder per run folder 52
results. See review results, fragment/HID
run modules 264


HID analysis protocols
create 195
defined 195
export 141
import 141
in assay 150


HID install performance check. See fragment/HID install 
performance check


Hi-Di™ Formamide
on-instrument limits 12


part number 12
Hi-Di™ sample type 48


I
import


assays 141
audit settings 224
basecalling protocols 141
dye sets 141
e-sig settings 224
file name convention 141
fragment analysis protocols 141
HID analysis protocols 141
instrument protocols 141
plate 44, 75, 141
QC protocols 141
results group 141
sample files 81
sample files, fragment/HID 89
security settings 224
sequencing analysis protocols 141
size standards 141
sizecalling protocols 141
user account settings 224


IMPORTANT, description xiii
Information Development department, contacting 336
injection


defined 57
duplicate 60
folder 159
re-injection 65
replicate 60
specify new instrument protocol 65


injection list
abort injection 69
blank 60
columns in table 62
completed injections 62
duplicate injection 60
modify 60
monitor run 61
preview run 59
re-injection 65
replicate injection 60
samples with assays that specify more than one 


instrument protocol 61
terminate 69


Install Capillary Array maintenance wizard 252
installation category 319
instrument


error messages 313
load plate 53
maintenance. See maintenance
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move and level 243
name, specifying 33
prepare for run 42
reset 314
routine cleaning 242
shutdown 253
start up 22
status indicator lights 23
status, in Dashboard 53
theory of operation 5
troubleshoot 299, 313
verification. See fragment/HID performance check, 


sequencing performance check
instrument operation 236
instrument operation, safety 318
instrument protocols


create 165
defined 165
export 141
import 141
in assay 150
normalization settings 167


instrument run
abort injection 69
defined 57
monitor 61
pause 69
preview 61
resume 69
start 61, 69
start with existing plate 55
stop 69
terminate injection list 69


instrument run name
See also run name
folder name 159


instrument run views 77
instrument sensor details


view 305
Instrument Shutdown maintenance wizard 253
IQ/OQ runs. See fragment/HID performance check, 


sequencing performance check
is signed field 228
italic text, when to use xvi


L
label peaks 93, 94
laser classification 320, 321
laser safety 320


bar code scanner 321
requirements 320, 321


libraries


assays 147
basecalling protocols 174
dye sets 168
file name conventions 151
fragment analysis protocols 193
HID analysis protocols 195
instrument protocols 165
MicroSeq ID analysis protocols 191
QC protocols 184
results group 156
sequencing analysis protocols 189
size standards 171
sizecalling protocols 179


library
AB 139
access 140
archive 254
create new item 140
delete entry 141
delete entry, auditing 141
edit entry 141
export entry 141
factory-provided 139
factory-provided, create new item from 140
file name conventions 151
filter 142
GeneMapper ID-X protocols 195
import entry 141
locked 139
locked, create new item from 140
overview 196
search 142
SeqScape protocols 189
sort 142
template 139
template, create new item from 140
view audit records 142
view e-sig records 142


linearity, large-fragment size standards 183
link plate 54, 57
link plate error message 304
link plate troubleshooting 309
load plate for run 56
load plate troubleshooting 309
locked library item 139
log files, search and use 305
log in 26, 225
logged-in user name


determining 226
display 203
in user account 202
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M
Main workflow


access from Dashboard 19
maintenance calendar


create entries 233
default entries 233
F entries 233
FR entries 233
recommended entries 233
view 232


maintenance notifications
complete a task 28, 229
Dashboard 28, 229
dismiss a task 28, 229
log 234, 257
trigger time, setting 33


maintenance wizards
change polymer type 247
fill array with polymer 251
install capillary array 252
instrument shutdown 253
overview 244
remove bubbles 251
replenish polymer 245
wash pump and channels 249


maintenance, computer
data files, archive 255
defragment 257
disk space, monitor 256
library items, archive, purge, and restore 254
uninstall software 254


maintenance, consumables
anode buffer, change 237
capillary array, change 252
capillary array, check stored 240
cathode buffer, change 238
polymer, change type 247
polymer, fill array 251
polymer, replenish 245
polymer, store partially used pouch 249


maintenance, instrument
annual 232
as-needed 232
daily 230
monthly 231
move and level the instrument 243
planned 232
pump, flush water trap 241
pump, remove bubbles 251
pump, wash chamber and channels 249
quarterly 231
routine cleaning 242
schedule 229


shutdown 253
weekly 231
workflow 17


manual commands
troubleshoot 313


matrix standard part numbers 260
menu commands, conventions for describing xvi
metric analysis


display results 81
flag settings 177
warnings 81


MicroSeq ID analysis protocols
create 191
defined 191


migration effects, first run 53
Min. Peak Half Width 182, 187
mixed base


color 37
QV range 37
settings 84
threshold 176


Mobility file 175
monitor run


current run 61
flag settings 177
flags in injection list 62
flags in plate view 62
injection list 61
injection list, modify 61
re-injections 65
start, stop, resume run 69
troubleshoot 311


monthly instrument maintenance 231
move the instrument 243
moving and lifting safety


computers and monitors 317
instrument 317


moving parts, safety 318
MSDSs


about xiii
description 329
obtaining xvii, 329


N
negative control 48
non-linearity in large fragment size standards 183
normalization


and SQ (sizing quality) 183, 188
factor 91, 167
factor in secondary analysis software 91
factor thresholds 91, 167
flag in view fragment/HID results 89
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GS600 LIZ® v2.0 size standard 171
how the software normalizes 91
overview 7
review data 90
size standards 171
target 91, 167


notifications
log for maintenance actions 234, 257
maintenance in Dashboard 28, 229
SAE module 200


O
object audit history


contents 210
display 209


offscale flag
monitor run 64
view fragment/HID results 89


online Help. See Help system
oven temperature


in instrument protocol 167
pre-heat in Dashboard 42


overlay report 95
overvoltage category (rating) 319
owner, plate 145


P
part numbers


anode buffer 9
capillary array 13
cathode buffer 9
conditioning reagent 11
fragment/HID analysis standards 260
Hi-Di™ Formamide 12
sequencing analysis reagents 259


password
change your own 226
expiration 199
restrictions 199


pause instrument run 69
Peak Amplitude Thresholds 181, 187
Peak Window Size 182
pending plates 76
performance check


See fragment/HID install performance check
See sequencing install performance check


permissions, user account 203, 225
physical hazard safety 318
planned maintenance 232
plate


See also assign plate contents


assay 49, 73
assembly 53
base, for standard versus fast and 8-strip 53
create 43
create for import 73
create from template 43
edit 74
edit existing 46
export 75
file name convention 49, 73
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load in software 56
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105, 120, 145
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plate grid report 50
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.pdf 50
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saving for future use 75
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plate report
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sequencing, generate 85
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save well attributes 75
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POP polymer. See polymer
positive control 48
preferences


borrowing event limits 34
date format 33
file location 35
instrument name 33
maintenance notification time 33
overview 32
plate type 34
plot settings 35
reports 34
reports, sequencing 38
sequencing export 36
sequencing trace 36
system 32
table settings 35
user 33


pre-heat
duration 42
POP-4, POP-6, POP-7 polymer 42


pressurized fluids, safety 318
preview run


duplicate injection 60
injection list 59
start instrument run 61
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Pull-Up peak
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remove bubbles 251
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PUP Score 81
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Q
QC protocols


create 184
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export 141
import 141
in assay 150


QC report, sequencing
generate 85
quality ranges 38


quality flags
fragment/HID 62, 89
sequencing 62, 81


quality settings
fragment analysis 183
HID analysis 188
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See also QV
probability of error 84
spectral calibration 109
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QV20+
report 85
result 81
setting 178
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radioactive waste, handling 331
Read Length 125
recent


plates 76
runs 76
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re-injection


See also duplicate injection
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monitor run 65
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modify data in secondary analysis software 98
QV colors and ranges 37
re-inject 85
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trace defaults 36
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error message 304
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run module 166
run modules


fragment/HID analysis 264
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Server Monitor 25
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shutdown 253
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Sizing Range
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Smoothing 181, 186
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software. See 3500 Series Data Collection Software
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sort
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spatial calibration
export 101
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perform 99
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specimen, specifying 49
spectral calibration


AnyDye 108
borrowing event limits 34
capillary sharing 112
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report 116
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standards 104
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zoom 111
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stand-alone installation of software 19
standard plate
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start instrument run 69
start the system 21
status
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stop instrument run 69
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contents 211


display 209
system defaults
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Table of Acronyms xvi
table view, assign plate contents
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sort 72
use 71
user-defined fields 48


tables
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settings 72
settings, default 35
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sort 97
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technician user role 203
template


create plate from 43
library 139
plate 75
plate import 73


terminate instrument run 69
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thumbnails
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timeout, session 199, 226
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Trace Score 81, 178
Trace Score report 85
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data 306
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link plate 304, 309
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 Important!  


 


If you did not order any cooling, your appliance is automatically 
equipped with “Air cooling via inside air ventilation without 
support pressure, only for open vessels” 
Be sure to follow the instructions in section 6.2. 


 


Quick cooling  with cooling water only for open vessels, without support 
air 


� Art. No. 1542: DX/DE -23, -45 


� Art. No. 1646: DX/DE -65, -90 


� Art. No. 6056: DX/DE -100, -150, -200 
 


Quick cooling  with cooling water, without loss of liquid in the sterilised 
goods for open and hermetically closed vessels, with support pressure by 
sterile filtered compressed air 


� Art. No. 1547: DX/DE -23, -45 


� Art. No. 1648: DX/DE -65, -90 


� Art. No. 6057: DX/DE -100, -150, -200 
 


Accelerated cooling  via ambient air ventilation, only for open vessels, 
without support pressure 


� Art. No. 1549: DX/DE -23, -45 


� Art. No. 1651: DX/DE -65, -90 


� Art. No. 9058: DX/DE -100, -150, -200 
 


Spray cooling  by recirculation of sterile water and recooling by heat 
exchanger with sterile filtered compressed air. 


� Art. No. 9505 
 


Vacuum system  with water-ring pump for single and pulsed-fractionated 
pre-vacuum 


� Art. No. 9602: DX/DE -23, -45 


� Art. No. 9603: DX -65, -90, -100, -150, -200 
 


Superdry  wall heating during post-vacuum for absolute drying and pre-
heating before start of programme for low quantity of condensate 


� Art. No. 9606 
 


Air exhaust filtration  during heating up phase and sterilisation of the 
condensate for infective material incl. filter cartridge 


� Art. No. 8030 
 


 







 


 


 


 


 


Durham programme  


� Art. No. 7777  
 


Agar dissolution programme 


� Art. No. 9995 
 


Steam-air mixture programme 


� Art. No. 1099 
 


Extension  of temperature and pressure range up to 150 °C and 5 bar (not 
for DX/DE -23, -45). 


� Art. No. 9607 
 


Automatic demineralised water supply  (only for DX/DE -23, -45) 


� Art. Nr. 9994 
 


Printer 


� Art. No. 8011 
 


Aquastop  


�  Art. No. 9997  
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1 NOTES ON THIS MANUAL  
This manual describes all operations involved in using the Systec DX/DE 
Series autoclaves. The manual  
− is written especially for Systec DX/DE Series autoclaves, 
− is designed to inform the user of this product and 
− addresses qualified technical employees with several years’ work 


experience. 


The manual should be handed over along with the product. 


For technical personnel instructed in its use, brief instructions describe the 
operational steps involved in the day-to-day use of the appliance. 


1.1 Appended documents 
This operating manual includes an appendix with the following documents: 
− Installation and master circuit diagram 
− List of replacement parts 
− Evaluation report on internal pressure dimensioning in accordance with 


AD 2000 (not for DX/DE -23, -45) 
− EC design test certificate (not for DX/DE -23, -45) 
− Conformity declaration in accordance with pressure equipment directive 


97/23/EC 
− Appliance log book 


1.2 Diagrams 
All diagrams in this operating manual are only examples. Depending on 
the model and size, there may be deviations from the representations in 
the diagrams. The original diagrams in the text are to be used for all work 
carried out on the appliance. 


1.3 Copyright declaration 
This manual and all diagrams are protected by copyright. It is not 
permitted to pass these pages on to third parties or reproduce them, or to 
exploit or communicate their content unless authorization has been 
expressly given. Any contraventions render the transgressor liable for 
damages. All rights are reserved with regard to the granting of a patent or 
the registration of a utility or design. 
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2 DESCRIPTION OF APPLIANCE  
 
Aim of this section 
This section gives you an overview of the functions and design of DX/DE 
Series Systec autoclaves.  


Contents 


2.1 Description of functions .......................................................... 2 


2.1.1 DX-Serie ...................................................................................................... 2 


2.1.2 DE-Serie ...................................................................................................... 2 


2.2 Design .................................................................................... 3 


2.2.1 Control elements on the front of the appliance ............................................ 3 


2.2.2 Connections on the back of appliance for DX/DE -65, -90, -100, 
-150, -200 .................................................................................................... 4 


2.2.3 Connections on the back of appliance DX 23 ............................................. 5 


2.2.4 Connections on the back of appliance DE 23 ............................................. 6 


2.2.5 Connections on the back of appliance DE-23 with automatic 
demineralised water supply option ............................................................. 7 


2.2.6 Connections on the back of appliance DX/DE-45 with automatic 
demineralised water supply option ............................................................. 8 


2.2.7 Pass-through autoclaves, Systec DX Series 2D ......................................... 9 


2.3 Proper usage in line with instructions ................................... 11 


2.4 Structural alterations to the autoclave ................................... 11 


2.5 Technical standards .............................................................. 12 


2.6 Warranty and liability ............................................................ 12 


2.7 Guarantee and servicing ....................................................... 13 
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2.1 Description of functions 
The Systec DX/DE Series autoclaves described in this operating manual 
are designed for use in laboratories for sterilization in steam or a steam-air 
mixture. They are state-of-the-art and built according to standard safety 
regulations. 


2.1.1 DX-Serie 


With the innovative design characteristics of the DX series, the process 
procedures are simpler, safer and more precise. The processes can be 
reproduced and validated: 
− Microprocessor controlling with plain text menu 
− Individual setting of parameters for the sterilization processes 
− Steam generation in its own steam generator 
− Fractionated heating-up 
− Thermostat-controlled exhaust steam condenser 
− Heat holding function 
− Automatic starting of the autoclave  


With its wide range of options, the Systec DX Series autoclaves can be 
optimally adapted to the individual circumstances of the day-to-day 
laboratory. 


2.1.2 DE-Serie 


The DE series, in contrast to the DX series, does not have a separate 
steam generator. The steam is normally generated in the sterilization 
chamber. As a matter of principle, the processes here can only be 
reproduced and validated for the sterilization of liquid. 


There are also options for the DE series to be adapted to the individual 
conditions in an everyday laboratory. 
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2.2 Design 


2.2.1 Control elements on the front of the applianc e 


 


051-XD


1


2


3


5


4


 


1 =  Control panel 
2 =  Grip handle 
3 =  Main switch 
4 =  Door 
5 =  Printer (optional) 


 


Fig. 1: Systec DX/DE Series; door closed 
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6 =  Flexible 
temperature 
sensor 


7 =  Water level 
sensor 


8 =  Dirt strainer 
9 =  Barrier 


(demineralised 
water) 
(only DE Series) 


10 =  Seal 
11 =  Hinge 
12 =  Autoclave 


chamber 


Fig. 2: Systec DX/DE Series; door open  
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2.2.2 Connections on the back of appliance for DX/D E -65, -90, -100, -150, -200 


1 2 3 4 5 6


7


8


9


10


 
Fig. 3: Systec DX/DE Series; back view 


 
1 =  Cooling water (3/4“) outer thread Pressure > 1 bar 
2 =  Demineralised water (3/4“) outer thread Pressure > 1 bar 
3 =  Compressed air (7.2 mm quick release connector ) 
4 =  Waste water (3/4“) outer thread (drain provided by customer temperature-resistant to 


103 °C) 
5 =  Power supply (3 phase, 380-400 V + N + PE) 
6 =  Serial interface (RS 232 for connection to a PC) 
7 =  Safety temperature limiter fuse 
8 =  Water feed pump fuse 
9 =  Compressor fuse 


10 =  Vacuum pump fuse 


 


Included in scope of delivery for item: 
1 =  Water hose 2 m, DN10 (3/4“ inner thread incl. adapter to ½“ inner thread) 
2 =  Water hose 2 m, DN10 (3/4“ inner thread incl. adapter to ½“ inner thread) 
3 =  Compressed air hose 3 m, DN6, with plug and coupling (only with rapid recooling with 


cooling water and support pressure option) 
4 =  Drainage pipe 3 m, DN13.5 
5 =  Connection cable 2 m (5 x 2.5 mm²) with CEE plug 16 A 
6 =  Interface cable 5 m (only with PC software option) 


 


The scope of delivery also contains: tool (pliers) for changing the exhaust 
filter cartridge (only with the air exhaust filtration option). 
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2.2.3 Connections on the back of appliance DX 23 


 


A


A


5 61 3 42
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7


10


9


11


12


 
Fig. 4: Systec DX 23; back view 


 
1 =  Waste water (3/4“) outer thread (drain provided by customer temperature-resistant to 


103 °C) 
2 =  Cooling water (3/4“) outer thread, Pressure > 1 bar 
3 =  Demineralised water (3/4“) outer thread, Pressure > 1 bar 
4 =  Compressed air (7.2 mm quick release connector ), optional 
5 =  Steam generator safety valve 
6 =  Sterilization chamber safety valve 
7 =  Drainage, demineralised water reservoir container 
8 =  Drainage tap for reservoir container 
9 =  Serial interface (RS 232 for connection to a PC) 


10 =  Safety temperature limiter fuse 
11 =  Connection for Aquastop 
12 =  Network connection (230 V 50/60 Hz) 


 


Included in scope of delivery for item: 
1 =  Drainage pipe 3 m, DN 13.5 
2 =  Water hose 2 m, DN10 (3/4“ inner thread incl. adapter to ½“ inner thread) 
3 =  Water hose 2 m, DN10 (3/4“ inner thread incl. adapter to ½“ inner thread), optional 
4 =  Compressed air hose 3 m, DN6, with plug and coupling (only with rapid recooling with 


cooling water and support pressure option) 
7 =  Silicon hose 0.5 m, ∅ interior: 8 mm, exterior: 12 mm 
9 =  Interface cable 5 m (only with PC software option) 


11 =  Aquastop 
12 =  Connection cable 2 m (3 x 1.5 mm²) with earth contact plug 16A 
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2.2.4 Connections on the back of appliance DE 23 


 


A


A


5 61 3 42
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Fig. 5: Systec DX 23; back view 


 
1 =  Change-over valve, demineralised water (recirculate or drain) 
2 =  Cooling water (3/4“) outer thread, Pressure > 1 bar 
3 =  Waste water (3/4“) outer thread (drain provided by customer temperature-resistant to 


103 °C) 
4 =  Compressed air (7.2 mm quick release connector ), optional 
5 =  Sterilization chamber safety valve 
6 =  Drainage, demineralised water reservoir container 
7 =  Drainage tap for reservoir container 
8 =  Serial interface (RS 232 for connection to a PC) 
9 =  Safety temperature limiter fuse 


10 =  Network connection (230 V 50/60 Hz) 


 


Included in scope of delivery for item: 
2 =  Water hose 2 m, DN10 (3/4“ inner thread incl. adapter to ½“ inner thread) 
3 =  Drainage pipe 3 m, DN 13.5 
4 =  Compressed air hose 3 m, DN6, with plug and coupling (only with rapid recooling with 


cooling water and support pressure option) 
6 =  Silicon hose 0.5 m, ∅ interior: 8 mm, exterior: 12 mm 
8 =  Interface cable 5 m (only with PC software option) 


10 =  Connection cable 2 m (3 x 1.5 mm²) with earth contact plug 16A 
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2.2.5 Connections on the back of appliance DE-23 wi th automatic 
demineralised water supply option 


A


A


5


10


3 421 6


7


9


11


8


 
 


Fig. 6: Systec DE-23 with automatic demineralised water supply option, back view 


 
1 =  Waste water (3/4“) outer thread (drain provided by customer temperature-resistant to 


103 °C) 
2 =  Cooling water (3/4“) outer thread, Pressure > 1 bar 
3 =  Demineralised water (3/4“) outer thread, Pressure > 1 bar 
4 =  Compressed air (7.2 mm quick release connector ), optional 
5 =  Sterilization chamber safety valve 
6 =  Drainage, demineralised water reservoir container 
7 =  Drainage tap for reservoir container 
8 =  Serial interface (RS 232 for connection to a PC) 
9 =  Safety temperature limiter fuse 


10 =  Connection for Aquastop 
11 =  Network connection (230 V 50/60 Hz) 


 


Included in scope of delivery for item: 
1 =  Drainage pipe 3 m, DN 13.5 
2 =  Water hose 2 m, DN10 (3/4“ inner thread incl. adapter to ½“ inner thread) 
3 =  Water hose 2 m, DN10 (3/4“ inner thread incl. adapter to ½“ inner thread), optional 
4 =  Compressed air hose 3 m, DN6, with plug and coupling (only with rapid recooling with 


cooling water and support pressure option) 
6 =  Silicon hose 0.5 m, ∅ interior: 8 mm, exterior: 12 mm 
8 =  Interface cable 5 m (only with PC software option) 


10 =  Aquastop 
11 =  Connection cable 2 m (3 x 1.5 mm²) with earth contact plug 16A 
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2.2.6 Connections on the back of appliance DX/DE-45  with automatic 
demineralised water supply option 


1 3 4 5 62 7 8


9


10


11


12


13


 
Fig. 7: Systec DX/DE-45 with automatic demineralised water supply option, back view 


 
1 =  Cooling water (3/4“) outer thread, Pressure > 1 bar 
2 =  Demineralised water (3/4“) outer thread, Pressure > 1 bar 
3 =  Compressed air (7.2 mm quick release connector ), optional 
4 =  Drainage, demineralised water reservoir container 
5 =  Waste water (3/4“) outer thread (drain provided by customer temperature-resistant to 


103 °C) 
6 =  Network connection (230 V 50/60 Hz) 
7 =  Connection for Aquastop 
8 =  Serial interface (RS 232 for connection to a PC) 
9 =  Fan fuse (optional) 


10 =  Vacuum pump fuse (optional) 
11 =  Demineralised water fuse 
12 =  Compressor fuse 
13 =  Safety temperature limiter fuse 


 


Included in scope of delivery for item: 
1 =  Water hose 2 m, DN10 (3/4“ inner thread incl. adapter to ½“ inner thread) 
2 =  Water hose 2 m, DN10 (3/4“ inner thread incl. adapter to ½“ inner thread) 
3 =  Compressed air hose 3 m, DN6, with plug and coupling (only with rapid recooling with 


cooling water and support pressure option) 
4 =  Silicon hose 0.5 m, ∅ interior: 8 mm, exterior: 12 mm 
5 =  Drainage pipe 3 m, DN13.5 
6 =  Connection cable 2 m (3 x 1.5 mm²) with CEE plug 16 A 
7 =  Aquastop 
8 =  Interface cable 5 m (only with PC software option) 


 


The scope of delivery also contains: tool (pliers) for changing the exhaust 
filter cartridge (only with the air exhaust filtration option). 
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2.2.7 Pass-through autoclaves, Systec DX Series 2D 


With pass-through autoclaves, a distinction is made between the device 
side and the clean room side. The location of the operating elements on 
both sides corresponds to that of the DX Series. 


 
Fig. 8: Systec DX Series 2D; side view 


A = Clean room side 


B = Device side 


 


1


 
Fig. 9: Systec DX Series 2D; device side 


1 = Connections provided by customer (example) 
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Control panel elements: 


Instruments


Ready


Open MenuStart


G199


 
Fig. 10: Systec DX/DE Series; controller 


 
1 Display 


2 Display keys: select the functions at the top of the display (e.g. Start) 


3 Arrow keys: select menu items and set values  


4 LED: error 


5 LED: standby 


6 “On/Off” key: switch the autoclave on and off 
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2.3 Proper usage in line with instructions 
The autoclave is used for the sterilization of liquids and solids in steam or 
in a steam-air mixture. 


A different use, or one that goes beyond the use described above, is not 
permitted. 


The operator must ensure that the product to be sterilized is suitable for 
steam sterilization in the autoclave with the options installed. This applies 
in particular to appliances without a vacuum device, for example, for the 
sterilization of hollow objects and porous materials. 


Systec GmbH is not responsible for any damage resulting from incorrect 
use. 


Correct use also entails 
− observing all the instructions in the operating manual 
− carrying out inspection and maintenance work 
− only allowing the appliance to be operated by persons instructed by 


trained technical personnel, who must adhere to the operator's working 
and safety regulations. 


We are not responsible for damage resulting from improper or 
impermissible use. 


The autoclave is not approved under the law for medical products based 
on EN 285. 


Impermissible use of the appliance is, for example: 
− the sterilization of surgical instruments. 


2.4 Structural alterations to the autoclave 
No alterations, extensions or modifications may be made to the autoclave 
without the manufacturer’s authorization. This also applies to welding 
performed on supporting parts or parts relevant to safety, such as 
pressure boilers and all attachment parts.  


All modification measures require a written authorization from Systec 
GmbH. 
− Machine parts that are not in perfect condition should be immediately 


replaced. 
− Only use original replacement and wear parts. 
− In the case of parts from other manufacturers, there is no guarantee 


that they are designed and produced so as to satisfy stress and safety 
requirements. 
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2.5 Technical standards 
− The permissible pressure and temperature values must not exceed the 


pressure and temperature values specified in this operating manual 
(cf. chapter 10: “Technical data”). The specifications on the identify-
cation plate / label must be observed. 


− Permissible sterilization substances and sterilization receptacles are 
those for which it has been assured, either by their state-of-the-art 
condition or from the operator’s experience, that they possess the 
biological, chemical and physical characteristics required for safety in 
day-to-day laboratory use, and that they are suitable for steam 
sterilization in autoclaves with the options installed. 


2.6 Warranty and liability 
Our “general sale and delivery conditions” apply here. These are available 
to the operator from the signing of the contract at the latest. Warranty and 
liability claims in the case of damage to persons or material damage are 
rendered ineffective if the damage has been due to one or more of the 
following reasons: 
− Improper use of the autoclave. 
− Improper mounting, commissioning, operating and maintenance of the 


autoclave, and non-adherence to the pressure container regulation. 
− Operating the autoclave with defective safety equipment or with safety 


and protection devices that have not been mounted correctly or are not 
functioning correctly. 


− Non-observance of the instructions in the operating manual relating to 
transport, storage, mounting, commissioning, operating, maintenance 
and loading the autoclave. 


− Unauthorized structural alterations to the autoclave. 
− Unauthorized changing of the original design of the autoclave. 
− Insufficient supervision of components exposed to wear. 
− Incorrectly performed repairs. 
− Disasters caused by foreign bodies or acts of God. 
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2.7 Guarantee and servicing 
Your Systec autoclave is a high-quality product. We hereby declare that 
this appliance is free from material and workmanship errors and provide a 
one-year guarantee on defects in components or their correct functioning. 
We are only obliged to repair or replace appliances or their components 
after we have examined them, and only if the damage can be 
demonstrated to have occurred within two years of the delivery date. 


Service telephone number: +49 (0) 6403 67070-300
If you have difficulties operating the appliance and cannot find 
the solution in these operating instructions, please contact 
Systec GmbH at the telephone number given above. Under no 
circumstances should you try to repair the appliance yourself! 


Systec GmbH 
Laboratory systems technology Telephone: +49 (0) 6403 67070 - 0 


Fax: +49 (0) 6403 67070 - 222 
Konrad-Adenauer-Straße 15 E-mail: info@systec-lab.com 
D-35440 Linden  www.systec-lab.com 
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3 SAFETY 
 
Aim of this section 
This section gives you an overview of the fundamental safety aspects of 
using Systec DX/DE Series autoclaves.  


Contents 


3.1 Observe the instructions in the operating manual ................... 2 


3.2 Obligations of the operator ..................................................... 2 


3.3 Obligations of personnel ......................................................... 2 


3.4 Residual risks of working with the autoclave .......................... 3 


3.4.1 Burns............................................................................................................ 3 
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3.1 Observe the instructions in the operating manua l 
This operating manual 
− informs you about the safe usage and trouble-free operation of the 


appliance 
− informs you of the basic safety instructions and safety regulations 
− contains important instructions on how to operate the autoclave safely 
− and is to be read by all persons working with the autoclave. 


In addition, the rules and regulations for accident prevention that are in 
force on-site are to be observed, particularly the printer guidelines. 


3.2 Obligations of the operator 
The appliance operator is obliged to 
− register the appliance with the relevant authorities, in accordance with 


its usage and with the local regulations 
− operate the appliance with the required technical safety measures 
− only use trained and authorised personnel for all jobs such as electrical 


installation, commissioning the appliance, and maintenance 
− only allow persons to work with the autoclave who are familiar with the 


basic regulations on work safety and accident prevention, who have 
been instructed how to handle the autoclave, and who have read the 
operating manual carefully, understood it and confirmed this with their 
signature. 


 
 Special instructions  


 
It must be checked at regular intervals that personnel are 
working in a safety-conscious manner. 


 


3.3 Obligations of personnel 
All persons who are responsible for working with the autoclave are obliged 
to 
− observe the basic regulations regarding work safety and accident 


prevention 
− use the prescribed personal protective equipment 
− perform only the assigned tasks 
− read this operating manual carefully and confirm with their signature 


that they have understood it 
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3.4 Residual risks of working with the autoclave 
The autoclaves are state-of-the-art and built according to standard safety 
regulations. Nevertheless, the danger of death or injury to the user or a 
third party, or damage to the autoclave or other material assets, can arise 
when using the appliance.  


For this reason, the autoclave is only to be used: 
− as it is intended to be used and 
− in a faultless condition with regard to safety. 


Faults that could impact on safety must be resolved immediately. 


The following residual risks result from the function of the autoclave, and 
must be considered at all times: 


3.4.1 Burns 


After sterilization: 
− hot clouds of steam can escape and lead to burns 
− the surfaces inside the container or near the sterilization substance can 


be hot and can lead to burns if contact is made with them. 


3.4.2 Heavy loads 


Fully-loaded baskets or fillers can be too heavy to lift manually when 
putting them in or taking them out. If this is the case, the baskets or fillers 
should be partially unloaded beforehand. 


3.4.3 Hazardous substances 


When sterilizing solids or liquids that have been contaminated with 
hazardous substances, the prescribed personal protective equipment 
appropriate for the hazardous substances in question must be used. 


3.4.4 Danger of fire or explosion 


When sterilizing flammable or explosive solids or liquids, the prescribed 
procedures for the flammable or explosive substances in question must be 
followed. 
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3.4.5 Operation 


After using the autoclave, it must be ensured that the appliance is properly 
switched off by means of the main switch and that all supply sources, such 
as the cooling water and compressed air supplies, have been closed. 


 
 “ Aquastop ”  option for avoiding water damage  


 
To avoid water damage, we recommend the “Aquastop” option 
as an additional safety measure. 


 


3.4.6 Risks due to wear 


The autoclave is to be serviced at the regular intervals set by the operator, 
as specified in the servicing regulations. The manufacturer recommends 
regular servicing every 500 cycles, or at least once a year. 


3.5 Specific risks of individual sterilization proc edures 
Additional specific risks can arise when using particular sterilization cycles. 
You will find the specific instructions regarding these risks and how to 
avoid them in the corresponding descriptions in the following sections of 
this operating manual. 


3.5.1 Incorrect use of the cycles for solids 


When sterilizing liquids in glass containers with the cycle for solids, the 
boiling process can be delayed and the glass container can shatter. 


3.6 Warning instructions and safety signs 
In addition to the basic and specific safety instructions, risks can arise 
through dangerous working procedures. 


These procedures are indicated as follows: 


 
 Warning!  


 


These indications warn of the danger of serious or even fatal 
injuries. Instructions on how to avoid danger must be followed. 
A safety sign corresponding to the particular type of danger 
gives additional warning of the danger. 
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 Attention!  


 


These indications refer to possible material damage. 
Follow the instructions precisely to prevent faulty operation or 
damage to the appliance. 


 


3.7 Supplementary instructions 
Any operating variants or additional notes on the basic working 
procedures are indicated as follows: 


 
 Special instructions  


 


These indications give information about, for example, 
additional or alternative procedures which are possible under 
certain circumstances. 
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4 OPERATION 
 
Aim of this section 
This section gives you an overview of the requirements of the Systec 
DX/DE Series autoclave with regard to its location, its basic operation and 
the loading of the various items to be sterilized.  
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4.1 Commissioning 


4.1.1 Special features of the pass-through autoclav es 


For pass-through autoclaves, see the separate design plan. 


4.1.2 Installation site 


Note the following when selecting an installation site for the autoclaves: 
− The installation site selected must ensure that all sides of the autoclave 


are accessible. 
− Only original tubes provided by the manufacturer are to be used. 


Connections for one-door autoclaves 


The supply and disposal connections should be located in the immediate 
proximity of the autoclave. The installation should be performed in such a 
way as to avoid bending the tubes and cables. The necessary supply 
connections are illustrated in chapter 02 “Description of appliance”. 


 


 
 Queries regarding the connections?  


 


Contact the manufacturer if you have queries about the 
connections. You will find the contact details in chapter 2 of this 
manual: “Description of appliance”. 


4.1.3 Installation and training 
 


 The installation must be performed by an authorised  
service technician! 


 


The service technician ensures that the appliance is connected 
correctly, performs a function test, and enters the appliance-
specific data in the appliance log book. 


 


Following the installation, the service technician gives the users a briefing 
on the autoclave. The technician also enters the names of the persons 
briefed and the date in the appliance log book and confirms the work done 
with a stamp and a signature. 


4.1.4 User’s guide and brief instructions 


The operator draws up a user’s guide on how to operate the autoclave and 
places it together with the brief instructions in the immediate vicinity of the 
autoclave, in a place where it can be clearly seen. 


The user’s guide must meet the standards applicable in the country in 
question. 
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4.2 Control elements 
Familiarize yourself with the operation of the autoclave and its control 
elements before using it for the first time. 


The following diagram shows the position of the control elements relevant 
to operation when the door is closed: 


 


051-XD


1


2


3


5


4


 
Fig. 1: Position of the autoclave’s control elements with closed door 


 
1 =  Control panel 
2 =  Grip handle 
3 =  Main switch  
4 =  Door 
5 =  Printer (optional) 
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4.2.1 Main switch 


The main switch switches the power supply to the autoclave on and off. 
Always switch off the autoclave at the main switch after use, or if some 
danger has been detected in the autoclave. 


 
 In case of danger, switch off power supply.  


 


When the power supply is switched off during operation, the 
current process is interrupted. The autoclave gradually returns 
to a depressurized state and low temperature, and can then be 
opened safely. 
After the power supply is interrupted and then switched on 
again, the autoclave returns to the state it was in before the 
power supply was interrupted. Any error messages that may 
have been displayed on the control panel before the interruption 
are displayed exactly as before. Of course, the pressure and 
temperature values displayed reflect the current state. 


4.2.2 Door 


 
 Danger of burns when unloading!  


 


After the procedure has been completed and the unloading 
temperature of the item being sterilized has been reached, 
parts of the autoclave area can still be at considerably higher 
temperatures. 
To avoid burns, always open the door using the grip handles. 


 
 Automatic door locking!  


 


The Systec DX/DE Series is equipped with an automatic door 
lock. A lock ring grips the door and locks it securely. 
DX/DE -65 – 200: To facilitate the locking process for you, a 
vacuum is created when the door closes which holds the door 
closed until the safety ring has mechanically locked the door. 
DX/DE-45: No vacuum is created when the door closes which 
means that you have to manually hold the door closed until it is 
completely locked. 


Closing the door: 
• Press the door in and hold it in briefly until the door locking device has 


clearly locked. 


Opening the door: 
• Press the Open display key. The door is unlocked and automatically 


opens 3 to 4 cm. To open the door completely, use the grip handle. 
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 Danger of burns!  


 


After the procedure has been completed and the unloading 
temperature of the item being sterilized has been reached, 
parts of the autoclave area can still be at considerably higher 
temperatures. 
To avoid burns, always open the door using the grip handle. 


 
 Door locking device!  


 


A locking device prevents the door from being opened 
accidentally. The door lock can only be unlocked if the 
unloading temperature has been reached and the sterilization 
chamber is in a depressurized state. 


4.3 Control panel 
The autoclave is microprocessor-controlled. The entire operation of the 
autoclave takes place over the control unit. The control unit combines a 
touch pad keyboard for entries with a display for the results of the 
controlling. 


Instruments


Ready


Open MenuStart


 
Fig. 2: The control panel of the Systec DX/DE Series 
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4.3.1 Display 


The current cycle parameters and all the states of the appliance are 
shown in the display. It can display symbols as well as alphanumeric 
characters. The display is equipped with background lighting, which is 
permanently switched on. 


 


 


1-Instruments 0049  


 
073. 2 °C   101. 0 kPa 


 


Ready 
  


       


       


G199 16:38:12 


Start Open Menu  


Fig. 3: Control unit display with appliance on standby (door closed) 


After switching on, the display shows the following information: 
1 =  The currently selected cycle number and cycle name 
2 =  The cycle counter, which increases by “1” for every sterilization cycle 
3 =  A symbol representing the control sensor selected for the current cycle 


 Flexible temperature sensor 


 Sensor in the steam outlet (Only DX series) 


4 =  Current temperature (in °C) and current pressure (in kPa) in the appliance 
5 =  Text box with instructions, and possibly error messages and status information 


Ready 


Door closed, autoclave ready for 
operation. 
The door can be opened with the 
Open display key. The process 
selected can be started with the 
Start  display key. 


Not ready 


Autoclave not (yet) ready for 
operation (e.g. door not closed, 
steam generator still building up 
pressure). 


6 =  Current pressure in the steam generator (in kPa) (Only DX series, in DE series 
due to the lack of steam generator “G 000”) 


7 =  Current time 
8 =  Functions that can be selected using the display keys below the display 


 


 


1 


2 


3 


4 


6 
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 The display language can be selected!  


 


The language shown in the display can be set as a parameter. 
In this operating manual, the displays correspond to the factory 
settings of the autoclave. Depending on the language setting 
selected, the display text can differ from the examples given 
here. If you would like to adapt the language setting to your 
needs, the following table provides you with a comparative list 
of all available display texts in the respective language setting. 


 


 
English German Spanish French Italian 
MENU MENU MENU MENU MENU 
Select Cycle      Programm waehlen  Select Cycle      Select Cycle      Seleziona Ciclo   


View Parameters   Parameter zeigen  View Parameters    View Parameters   Vedi Parametri    


Change Parameters Parameter aendern Change Paramete rs Change Parameters Cambia Parametri  


Analog Inputs     Analoge Eing.     Analog Inputs     Analog Inputs     Ingres. Analogici 


Digital Inputs    Digitale Eing.    Digital Inputs    Digital Inputs    Ingressi Digitali 


Outputs   Ausgaenge    Outputs   Outputs   Uscite   


Calibration       Kalibrieren       Calibration       Calibration       Calibrazione      


Clock             Uhr               Clock             Clock             Orologio          


Manual Output Set Ausgaenge setzen  Manual Output S et Manual Output Set Set Manual Uscita 


Language          Sprache           Language          Language          Lingua            


Printer Test      Drucker Test      Printer Test      Printer Test      Test stampante    


System Info       System Info       System Info       System Info       Informaz. Sistema 


 
SELECT CYCLE Programm 


waehlen 
SELECT CYCLE SELECT CYCLE SELEZ. CICLO 


1-Instruments     1-Festkoerper     1-Instrumentos   1-Instruments     1-Strumenti       


2-Instruments     2-Festkoerper     2- Instrumentos      2-Instruments     2-Strumenti       


3-Instruments     3-Festkoerper     3-Instrumentos    3-Instruments     3-Strumenti       


4-Waste (Bags)    4-Abfall (Beutel) 4- Residous bolsas          4- Dechets solides     4-Rifiuti Solidi  


5-Waste (Bags)    5-Abfall (Beutel) 5- Residous bolsas          5- Dechets solides     5-Rifiuti Solidi  


6-Liquids Waste   6-Abfall fluessig 6-Residous-liq.  6-Dechets liquide 6-Rifiuti Liq.    


7-Liquids Waste   7-Abfall fluessig 7-Residous-liq.  7-Dechets liquide 7-Rifiuti Liq.    


8-Liquids         8-Fluessigkeiten  8- Liquidos         8-Liquide+refroid  8-Liquidi         


9-Liquids         9-Fluessigkeiten  9-Liquidos 9-Li quide+refroid 9-Liquidi         


10-Liquids        10-Fluessigkeiten 10-Liquidos 10- Liquide+ref. 10-Liquidi        


11-Liquids        11-Fluessigkeiten 11-Liquidos       11-Liquide       11-Liquidi        


12-Cleaning       12-Reinigen       12-Limpieza       12-Nettoyage    12-Pulizia        


13-Vacuum Test    13-Vakuum Test    13-Prueba vacio     13-Test de Vide    13-Test vuoto     


14-BD Test        14-BD Test        14-BD Prueba    14-BD Test        14-B&D Test       


     


Not ready Nicht bereit Not ready Not ready No PRONT A 
Chamb.No Wtr Kam. Wasser ! Chamb.No Wtr Chamb.No Wt r CameraNo Acq 


Door Open    Tuer offen !    Door Open    Door Open     Porta Aperta 


Gen. Low Prs Generator Gen. Low Prs Gen. Low Prs Ge n. Bassa P 


Gen.No Water Kein Gen.Wasser Gen.No Water Gen.No Wa ter Gen.No Acqua 


Tank empty Tank leer Tank empty Tank empty Tank emp ty 


Press Err    Press Err    Press Err    Press Err    Premi Errore 


Repl. Filter Filtertausch Repl. Filter Repl. Filter  Cambia Filt. 
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English German Spanish French Italian 
Sel.Temp Err Sel.Temp Err Sel.Temp Err Sel.Temp Err  Sel.Temp Err 


     


LANGUAGE Sprache LANGUAGE LANGUAGE LINGUE   
English     Englisch    English     English     Ing lese     


French      Franzoesisch French      French      Fr ancese    


German      Deutsch     German      German      Ted esco     


Italian     Italian     Italian     Italian     Ita liano    


Spanish     Spanisch    Spanish     Spanish     Spa gnolo    


     


CYCLE 
PARAMETERS 


ProgrammPARAM
ETER 


CYCLE 
PARAMETERS 


CYCLE 
PARAMETERS 


PARAMETRI 
CICLO 


SET PARAMETER SET PARAMETER SET PARAMETER SET PARAMETER SET PARAMETRI 
CALIBRATION Kalibrieren CALIBRATION CALIBRATION CAL IBRAZ. 
SET GAIN 
OFFSET 


SET GAIN 
OFFSET 


SET GAIN 
OFFSET 


SET GAIN 
OFFSET 


SET GAIN 
OFFSET 


CALC.GAIN 
OFFSET 


CALC.GAIN 
OFFSET 


CALC.GAIN 
OFFSET 


CALC.GAIN 
OFFSET 


CALC.GAIN 
OFFSET 


SET CLOCK Uhr stellen SET CLOCK SET CLOCK SET ORA   
INPUTS EINGAENGE INPUTS INPUTS INGRES. 
ANALOG INPUTS ANALOG 


EINGAENGE 
ANALOG INPUTS ANALOG INPUTS INGR. ANALOG. 


DIGITAL 
INPUTS 


DIGITAL 
EINGAENGE 


DIGITAL 
INPUTS 


DIGITAL 
INPUTS 


INGR. 
DIGITALI 


OUTPUTS AUSGAENGE OUTPUTS OUTPUTS USCITE  
ENTER CODE ENTER CODE ENTER CODE ENTER CODE SET CODICE 
START BY TIME Autostart START BY TIME START BY TIME  FUNZ. TIMER   
SYSTEM INFO SYSTEM INFO SYSTEM INFO SYSTEM INFO INF . SISTEMA 
FAIL               Fehler            FAIL               FAIL               FAIL               
CYCLE ENDED             Programm 


beendet             
CYCLE ENDED             CYCLE ENDED             CYCLE ENDED             


Dry            Trocknung           Dry            Dry            Dry            
Ready              Bereit                Ready              Ready              Ready              
Opening Door Tuer oeffnen Opening Door Opening Door  Opening Door 
Door Open Tuer ist 


offen 
Door Open Door Open Door Open 


Water Inlet Wasser 
einlass 


Water Inlet Water Inlet Water Inlet 


Heating to 
Stay1          


Aufheizen 
'Stay1'          


Heating to 
Stay1          


Heating to 
Stay1          


Heating to 
Stay1          


Stay1 Haltezeit 
'Stay1' 


Stay1 Stay1 Stay1 


Heating to 
Stay2 


Aufheizen 
'Stay2'  


Heating to 
Stay2 


Heating to 
Stay2 


Heating to 
Stay2 


Stay2 Haltezeit 
'Stay2' 


Stay2 Stay2 Stay2 


Heating to 
Ster 


Aufheizphase Heating to 
Ster 


Heating to 
Ster 


Heating to 
Ster 


Sterilize Sterilisier-
phase  


Sterilize Sterilize Sterilize 


Exh-Fast Ablass  Exh-Fast Exh-Fast Exh-Fast 
Exh-Slow Ablass Exh-Slow Exh-Slow Exh-Slow 
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English German Spanish French Italian 
Air Cooling Raumluft-


kuehlung 
Air Cooling Air Cooling Air Cooling 


Cool Durham Durham 
Kuehlung 


Cool Durham Cool Durham Cool Durham 


Water Cool        Kuehlung        Water Cool        Water Cool        Water Cool        
Holding Temp Warmhalte-


phase 
Holding Temp Holding Temp Holding Temp 


Prevacuum-Vac Vakuum         Prevacuum-Vac Prevacuum-Vac Prevacuum-Vac 
Prevacuum-
Stay 


Haltezeit      Prevacuum-
Stay 


Prevacuum-
Stay 


Prevacuum-
Stay 


Prevacuum-
Press 


Dampfstoss     Prevacuum-
Press 


Prevacuum-
Press 


Prevacuum-
Press 


Prevacuum-Exh Dampfablass    Prevacuum-Exh Prevacuum-Exh Prevacuum-Exh 
Opening Door Tuer oeffnet 


!! 
Opening Door Opening Door Opening Door 


Reset Done!! Reset !! Reset Done!! Reset Done!! Res et Done!! 
Systec Systec Systec Systec Systec 
Autoclaves Autoclaves Autoclaves Autoclaves Autocla ves 
Pulse Num: Puls  Nr : Pulse Num: Pulse Num: Pulse N um: 
On Test Testphase On Test On Test On Test 
TEST ENDED TEST BEENDET TEST ENDED TEST ENDED TEST ENDED 
Reset Wait... Reset !!! Reset Wait... Reset Wait...  Reset Wait... 
CoolCompAir Kuehlung + 


Druck 
CoolCompAir CoolCompAir CoolCompAir 


Loading wait               Systemstart 
warten                


Loading wait               Loading wait                              Loading wait                          


Saving 
Wait...   


Speichern...   Saving 
Wait...   


Saving 
Wait...   


Saving 
Wait...   


Changing 
Language 


Changing 
Language 


Changing 
Language 


Changing 
Language 


Changing 
Language 


No Liquids!!! 
keine 
Loesungen ! No Liquids!!! No Liquids!!! No Liquids! !! 


Error messages 
Comp.Air 
Error    


Keine 
Druckluft   


Comp.Air 
Error    


Comp.Air 
Error    


Comp.Air 
Error    


Door Not 
Closed   


Tuer nicht 
geschl.  


Door Not 
Closed   


Door Not 
Closed   


Porta Aperta     


Ring SW. 
Error   


Ring Schalter 
Fehler   


Ring SW. 
Error  


Ring SW. 
Error  


Errore SW 
Anello 


Door SW. 
Error    


Tuer Schalter 
Fehler     


Door SW. 
Error    


Door SW. 
Error    


Errore SW 
Porta   


Drain Condens 
please wait 


Kondens 
wasser 
ablassen 


Drain Condens 
please wait 


Drain Condens 
please wait 


Drain Condens 
please wait 


High 
Chamb.Press  


High 
Chamb.Press  


High 
Chamb.Press  


High 
Chamb.Press  


Pres.Camera 
Alta  


High 
Chamb.Temp.  


High 
Chamb.Temp.  


High 
Chamb.Temp.  


High 
Chamb.Temp.  


Temp. Camera 
Alta 


High 
Gen.Press    


Gen. 
Ueberdruck   


High 
Gen.Press    


High 
Gen.Press    


Press. Gen. 
Alta  


Low Low Low Low Pres.Camera 
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English German Spanish French Italian 
Chamb.Press   Chamb.Press   Chamb.Press   Chamb.Pre ss   Bassa 
Low 
Chamb.Temp.   


Low 
Chamb.Temp.   


Low 
Chamb.Temp.   


Low 
Chamb.Temp.   


Temp.Camera 
Bassa 


Low Steam        Kein Dampf        Low Steam        Low Steam        Vapore Basso     
Low Vacuum       Kein Vakuum Low Vacuum       Low Vacuum       Vuoto Basso      
Manual Stop      Benutzerabbru


ch  
Manual Stop      Manual Stop      Stop Manuale     


No Chamb 
Water    


Kammer o. 
Wasser    


No Chamb 
Water    


No Chamb 
Water    


No Acqua 
Camera   


No Demin. 
Water  


Kein VE 
Wasser ! 


No Demin. 
Water  


No Demin. 
Water  


No Alim Gen 
Acqua 


No Gen.Water     kein Gen. 
Wasser      


No Gen.Water     No Gen.Water     No Acqua Gen.    


No Tap Water Kein 
Kuehlwasser! 


No Tap Water No Tap Water No Alim Pompa 
Acq 


Sensor Error     Sensor Fehler   Sensor Error     Sensor Error     Errore 
Sensore    


Test Fail        Test 
gescheitert     


Test Fail        Test Fail        Test Fallito     


Tab. 1: Overview of the text display in the display, depending on the language setting 
selected 
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4.3.2 Touch pad keyboard 


The following keys are on the control unit of the autoclave: 


 


 


“On/Off” key for switching the autoclave on and off. 
After the autoclave is switched on, the display is activated and the steam 
generator begins to build up the steam supply. 
There is a green LED above the key. If this LED is flashing, the autoclave 
is in standby mode and the display and all power consuming devices are 
switched off.  


Tab. 2: Function overview of “On/Off” key 


 


The arrow keys are used to select the desired function: 


 


- Move cursor in vertical direction 
- Autoclave cycle 
- Menu items 
- Parameters from the list 


 


- Move cursor in horizontal direction 
- Set time and date 
- Scroll 5 entries forwards/backwards in the menu  


Tab. 3: Arrow key function overview 


 


The display keys are used to select the desired function: 


Open - Unlocks the door 


Start - Starts the selected cycle 


Menu - Displays the main menu 


Stop - Ends or prematurely interrupts a cycle 


Quit - Cancels alarm messages 


Set - Display or change the selected menu item 


Exit - Return to higher-level menu 


Save - Save changes 


Tab. 4: Function overview for display keys 


The display keys can have other additional functions independently of the 
current operating context. 
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 Special instructions  


 


The autoclave can only be switched on via the “On/Off” key of 
the control unit if the power supply has been switched on via 
the main switch first. 
The door must be locked before a selected cycle can be 
started. 


 


4.3.3 Light emitting diodes 


The following conditions are additionally signalled by the autoclave via 
light emitting diodes on the control unit. 


 


 
The standby mode is signalled by the flashing of the green LED above the 
“On/Off” key. 


ERROR 
The red LED between the arrow keys lights up in the event of an error. 


Tab. 5: The LEDs of the control unit 


 
 Special instructions  


 


Error messages in the display must always be canceled using 
the Quit  key and, when required, by entering the 
corresponding code for the access level, before the operation of 
the autoclave can continue. 
Some error messages can only be canceled if the appliance 
has first been switched off and back on again via the main 
switch. 


4.3.4 Access level 


The access level protects the autoclave from unintentional incorrect 
operation. To call functions that are assigned to a particular access level, 
a code must first be entered for this access level. 


 
 Codes from operator!  


 


The everyday functions can be used either directly or with the 
code for the first access level. 
The codes for a particular access level are provided to 
personnel by the operator.  
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4.3.5 Using the menu 


All the functions of the autoclave can be accessed through the menus of 
the control unit. However, the basic operation always remains the same. 


 
 Access level  


 
You must have access to a certain access level to be able to 
select particular functions. 


 


1. Opening the menu: 
• Press the Menu display key in the basic display to go to the main 


menu. 


2. Selecting the desired menu item: 


• You use the arrow keys  to navigate to the desired menu item in 
the list. The menu item selected is indicated by the cursor. 


• Use the Set  display key to select the menu item indicated. Use the 
Exit  display key to leave the menu. 


3. Displaying and changing parameters: 


• You use the arrow keys  to navigate to the desired parameter in 
the list. The parameter selected is indicated by the cursor. 


• The Set  display key displays the value to be changed. 


• Use the arrow keys  to select the part of the value to be 
changed. 


• You adjust the selected value using the arrow keys . 


 
 Cancelling changes!  


 


Press the Exit  display key to cancel your changes. The saved 
parameter value is not changed and the parameter display is 
exited. 


 
• You save your change with the Savedisplay key. 
• By means of the Exit  display key you exit this parameter display and 


change to the higher-level menu. 
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4.3.6 Example: How to change the time and date 


 


1-Instruments 0049  


 
023. 2 °C   101. 0 kPa 


 


Ready 
  


       


        


G199 14:43:26 


Start Open Menu  


Fig. 4: Using the menu: Basic display 


 
• Press the Menu display key to go to the main menu. 


The first of 4 menu items is indicated by the cursor. 


 


MENU  


Select Cycle 


    View Parameters 


Change Parameters  1  


Service 4  


        


   


Set  Exit


Fig. 5: Using the menu: Main menu 
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• Use the  keys to navigate to the Service  menu item. 


 


MENU  


Select Cycle 


    View Parameters 


Change Parameters  4  


Service  4  


        


   


Set  Exit


Fig. 6: Using the menu: Navigation to the desired menu item 


  
• Press the Set  display key to select the desired menu item. 


The first menu item is indicated by the cursor. 


 


MENU  


Analog Inputs 


    Digital Inputs 


Outputs  1  


Calibration  11  


Set clock  


   


Set  Exit


Fig. 7: Using the menu: Selecting the desired menu item  
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• Use the  keys to navigate to the desired menu item. 


 


MENU  


Analog Inputs 


    Digital Inputs 


Outputs  5  


Calibration  11  


Set clock  


   


Set  Exit


Fig. 8: Using the menu: Selecting the desired menu item  


 
• Press the Set  display key to select the desired menu item. 


The desired parameter is displayed. If the parameters can be changed, 
the cursor jumps to the first changeable value of the displayed parameter. 


 


Set Clock  


Time:   14: 43: 26 


Date:   08/10/2008 


 


 


  


  


Save  Exit


Fig. 9: Using the menu: Displaying and changing parameters, hour value selected 


 


• Use the  keys to navigate to the desired value of the selected 
parameter. 
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• You can change the value with the  keys. 


 


SET CLOCK  


Time:   14: 45: 26 


Date:   08/10/2008 


 


 


  


  


Save  Exit


Fig. 10: Using the menu: Displaying and changing parameters, minute value changed 


 
• Press the Save  display key to save the changes. 


The message DONE in the display confirms the saving. 


 


SET CLOCK    DONE  


Time:   14: 45: 26 


Date:   08/10/2008 


 


 


  


  


Save  Exit


Fig. 11: Using the menu: Displaying and changing parameters, minute value change 
saved 
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• Press the Exit  display key to leave the parameter display and switch 
to the higher-level menu. 


 


MENU  


Analog Inputs 


    Digital Inputs 


Outputs  1  


Calibration  11  


Set Clock  


   


Set  Exit


Fig. 12: Using the menu: Returning to the higher-level menu 


 
• Press the Exit  display key to leave the menu and switch to the main 


menu. 


 


MENU  


Select Cycle 


    View Parameters 


Change Parameters  4  


Service  4  


        


   


Set  Exit


Fig. 13: Using the menu: Returning to the main menu 
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• Press the Exit  display key to leave the main menu and return to the 
basic display. 


 


1-Instruments 0049  


 
073. 2 °C   101. 0 kPa 


 


Ready 
  


       


        


G199 14:45:26 


Start Open Menu  


Fig. 14: Using the menu: Basic display with changed time 







 


DX/DE SERIES 


OPERATION 


Revision: 1.7  4-23 
 


4.3.7 Menu structure 


You access the main menu by means of the Menu display key in the basic 
display. From this point on, you can select the control unit menu items. 
The following table gives an overview of the standard configuration. 


 
Menu item  Submenu Explanation 


Select cycle    
 
Selection of the desired 
cycle. 
It can also be selected 
directly from the basic display 
using the arrow keys. 
For a description, see the 
section “Selecting the cycle”. 


  1-Instruments 


2-Instruments 


3-Instruments 


4-Waste (Bags) 


5-Waste (Bags) 


6-Liquids Waste 


7-Liquids Waste 


8-Liquids 


9-Liquids 


10-Liquids 


11-Liquids 


12-Cleaning 


  


  


  


  


  


  


  


  


  


  


  


  13-Vacuum Test Can only be performed with 
appliances with a vacuum 
device. 


  14-BD-Test Can only be performed with 
DX series with a vacuum 
device. 


    


View parameters    
 
 
Display of the parameters of 
the selected cycle. 
For a description, see the 
section “Parameters”. 


  SterTemp 


SterTime 


DryTime 


Pulses 


EndTemp 


  


  


  


   


 


    







 


DX/DE SERIES 


OPERATION 


4-24   Revision: 1.7 
 


Menu item  Submenu Explanation 


Change 
parameters 


  Changing the system 
parameters depending on the 
access level. For description 
see the section “Parameters”.   Enter code 


 


 


  


Service   For the Service menu item, 
see the following table. 


   


 


 


Service menu item  


   


Analog inputs 


 


  Displaying the analog input 
values for controlling. 


Digital inputs   Displaying the digital input 
values for controlling. 


   


Digital outputs   Displaying the digital output 
values for controlling. 
 
 


   


Calibration   Calibration, 
Service function. 


  Enter code 


    


Clock   Displaying and changing the 
date and time. 
For a description, see the 
section "Example: How to 
change the time and date". 
 
 


Manual output 
set 


  Display and change digital  
outputs. 
Service function. 


 Enter code 
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Menu item  Submenu Explanation 


Language    
 
Selecting the language of the 
display. 


  Engl ish 


  German 


  Spanish 


  French 


  Ital ian 


    


Memory    


  Process log The last 10 sterilization 
cycles are saved. They can 
be selected and printed 
(using optional printer). 
 


  


  Error log All error messages are saved 
and can be printed (using 
optional printer). 
 


  


Change address   Set whether the control panel 
is to be on the clean room 
side or the device side; 
service function 


  Enter code 


   


    


System info  System information  
(panel version, system 
version, serial number, 
number of cycles (devices 
with exhaust filter), ambient 
pressure set) 


 
Tab. 6: Overview of the menu structure of the control unit 
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4.4 Special features of the DX/DE -23, -45 


4.4.1 Filling manually with demineralised water 


DX/DE-23 and DX/DE-45 are equipped with a reservoir container for 
demineralised water. This enables the appliances to be operated even 
when a demineralised water connection is not provided by the customer. 
However, you MUST ensure that the reservoir container is filled with 
enough demineralised water BEFORE and DURING operation. 


 
 Demineralised water connection provided by customer  


 


When a demineralised water connection is provided by the 
customer, operation is the same for the other DX/DE Series 
autoclaves. 


 


 


1


 
Fig. 15: Cap of the reservoir container for demineralised water 


 
• Remove the cap (1) from the reservoir container. 
• Fill the reservoir container with demineralised water to just below the 


top edge. 


 
 Fill up the reservoir container in standby mode onl y!  


 


DE Series only: When the change-over valve is set to 
“Recirculation”, you may fill the appliance with demineralised 
water in standby mode only. Otherwise, the reservoir container 
could overflow. 


 
• Close the reservoir container with the cap. 


If there is not enough demineralised water in the reservoir container when 
the cycle is started, the message Tank empty  appears in the display. 
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Not ready  


Tank empty 


     


  1  


  1  


  


   


  Exit


Fig. 16: Message: fill demineralised water 


 
• Remove the cap from the reservoir container. 
• Fill the reservoir container with enough demineralised water. 
• Close the reservoir container with the cap. 
• Start the cycle again. 


DX Series only: The reservoir accommodates enough demineralised water 
for a standard sterilization process. For longer sterilization processes, the 
water level must be checked regularly and, if necessary, topped up. 


If there is an insufficient supply of demineralised water, the sterilization 
process is interrupted and an error message appears in the display. 


When transporting the appliance, or when decommissioning it for a longer 
period, you must turn off the demineralised water from the reservoir 
container via the drainage tap on the side of the appliance. 


4.4.2 Door lock of DX/DE-23 


The door lock of the DX/DE-23 differs from that of the other appliances in 
the DX/DE series, and must be handled somewhat differently: 
• Close the door until you hear it click into place 
• Press the Start  display key – the door is locked automatically. 


If the door is not locked after approx. 30 seconds, for example because an 
object is blocking the door lock, the cycle is interrupted with an error 
message (see chapter 8, Error description). 
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1-Instruments 0049  


 
033. 2 °C  101. 0 kPa 


 
Door lock error  


Fail  


      


G199 12:38:48  


Quit  Menu  


Fig. 17: Display message Door lock error  if the door is not locked correctly 


 
• To open the door and remove the cause of the error, confirm the error 


message by pressing the Quit  display key and entering the code for 
the access level. 


 


 Automatic door unlocking  


 


Until the door is completely unlocked and you can open it, the 
message Access denied  appears in the display. 
 


1-Instruments 0049  


 
033. 2 °C  101. 0 kPa 


 Access denied  


Not ready 


      


G199 12:38:48  


Start Open Menu  
  


 


4.4.3 Aquastop 


The DX/DE -23, -45 with “Automatic demineralised water supply” option is 
also delivered as standard with an “Aquastop”, which is additionally 
equipped with a tabletop sensor. 


Connect the “Aquastop” to the socket on the back of the appliance and 
place the sensor close to the appliance. 


 


 Connect Aquastop!  


 
If you do not connect the “Aquastop” supplied, the integrated 
“Automatic demineralised water supply” will be deactivated. 
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4.4.4 Location of water level electrode and dirt st rainer in DX/DE-23 


For maintenance, cleaning and care of the autoclave, see chapter 07. 
 


1


2


 
Fig. 18: Location of water level electrodes and dirt strainer (fig. shows DX appliance) 
 


Pos. DX appliances DE appliances 


1 Dirt strainer Two water level electrodes 
2 One water level electrode Dirt strainer 
Tab. 7: Location of water level electrodes and dirt strainer in DX and DE Series 


 
 Water level electrodes and dirt strainer in DE appl iances  


 


With DE appliances, you will find two water level electrodes in 
the rear of the sterilization chamber and the dirt strainer in the 
front behind the barrier. 


 


You can unscrew the dirt strainer to clean it.  


 
Fig. 19: Schmutzsieb 


 
 Thread with aluminium paste!  


 


Before installing it, make sure that the thread is sufficiently 
lubricated with aluminium paste.  
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4.5 Special features of pass-through autoclaves 
With the pass-through autoclaves of the Systec DX Series 2D, you can 
always only open one door. If you open the door on the clean room side, 
the door on the device side is automatically locked, and vice versa. 


When commissioning the appliance, the service technician sets the type of 
locking and enters it in the appliance log book.  


 


“Door mode” 
setting 


Door locking 


1 Only one door can be opened at a time. 


2 The door on the clean room side (door 2) can only be 
opened: 
– after a successful cycle run and 
– once the opposite door has not been opened. 


3 The door on the device side can only be opened: 
– after a successful cycle run and 
– once the opposite door has not been opened. 


4 The door on the device side or the clean room side 
can only be opened: 
– after a successful cycle run and 
– once the opposite door has not been opened. 


Tab. 8: Setting the “Door mode” 


The appliance can be operated by means of the control panels on either 
side, which have equal priority. You can always see the position of the 
opposite door on the display. 


 
 Opening the door with a slight delay  


 
In contrast to one-door autoclaves, the doors on pass-through 
autoclaves open with a slight delay. 
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4.6 Sterilization 
For sterilization, there are 11 different sterilization cycles at your disposal. 
The following gives you an overview of the operations you must carry out 
for the sterilization. 


4.6.1 Overview 


 
 Pay attention to the relevant safety instructions!  


 


This brief overview presupposes a knowledge of the relevant 
safety instructions for working with autoclaves and items 
sterilized in autoclaves. See chapter 3 “Safety” and familiarize 
yourself with the fundamental risks involved in handling the 
autoclave, and pay attention to the following instructions 
concerning the individual steps in the procedure. 


 
 Note!  


 
The following sections give you a detailed description of the 
individual operations. 


 


To sterilize, you proceed as follows: 
• Select the cycle appropriate for the item being sterilized. 
• DE Series 65 – 200 only, without connection to demineralised water 


supply: Fill the sterilisation chamber with demineralised water to the top 
edge of the barrier. 


• DE - 23, - 45 only: See the section “Special features for DX/DE -23,  
-45” in chapter 04 “Operation”. 


• Load the autoclave with the item to be sterilized. 
• Close the door. 
• Start the selected autoclave cycle. 


The autoclave procedure then takes place automatically. The controller 
measures the current temperature, pressure and time values, checks 
these against the target values saved, and adjusts the process 
accordingly. 


End of cycle 


When the autoclave procedure has ended, an acoustic signal sounds and 
the message Cycle ended  appears in the display. 


To remove the autoclaved item, the following steps must be taken: 
• Open the door. 
• Take the autoclaved item out of the autoclave chamber and proceed 


with it as prescribed in your laboratory. 


The autoclave is now ready for the next autoclave procedure. 
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 Switch off the autoclave!  


 


If you do not intend to use the autoclave for several hours: 
− close the door and 
− switch the autoclave off via the main switch! 


4.6.2 Selecting the cycle 


Depending on the item being sterilized, you select an appropriate 
sterilization procedure in order to:  
− eliminate risks to personnel and to the laboratory 
− guarantee a successful sterilization result 


The selection of the suitable sterilization procedure consists of choosing 
the corresponding cycle. 


A cycle is selected using the arrow keys on the control unit. The 
corresponding cycle number, the name of the cycle and the pictogram for 
the temperature sensor used appear in the display. 


Eleven sterilization cycles, one cleaning cycle and two test cycles are 
preprogrammed in the factory setting. These pre-settings are in 
accordance with the DIN 58951-2 recommendations for steam sterilizers 
for laboratory items being sterilized. 


 


 The parameters can be adapted to the particular 
requirements of your laboratory! 


 


The Systec DX/DE Series is flexible in its design so as to be 
suitable for all the usual laboratory applications. For this reason, 
the cycle parameters are variable to a large degree. 
Make sure that you only use cycles and autoclave items in 
accordance with your laboratory regulations! 
If necessary, see the “Parameter” section and familiarize 
yourself with how to adapt the sterilization parameters to your 
requirements. 


 


You will find an exact description of the individual sterilization cycles in 
chapter 5: “Sterilization cycles”. The following table gives you a brief 
overview of the recommended sterilization cycles and their parameters: 


 


Item being 
sterilized 


Sterilization 
temperature  


Sterilization 
time 


Removal 
temperature  


Cycle No. 


Solids, 
instruments 134 / 121 °C 7 / 20 min. -- 1 - 3 


Liquids in 
containers 


121 °C 15 min. 80 °C 6 - 11 


Laboratory 
waste in bags 121 °C 20 min. 99°C 4 - 5 


Tab. 9: Recommended sterilization parameters for various items being sterilized 
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4.6.3 Loading the autoclave with solids 


(Cycle Nos. 1, 2 and 3) 
 


 Do not autoclave any liquids with the solids cycle!  


 


The sterilization of liquids in solids cycles causes danger 
through boiling delays or exploding vessels and can result in 
serious injuries. 
For this reason, liquids may only be sterilized using the cycle 
Nos. 6 to 11, which are designed for this purpose. Therefore, 
before the start of a solids cycle, a corresponding safety query 
must be confirmed. 


 
 Danger of burns when unloading!  


 


In cycle Nos. 1, 2 and 3, the door can be opened when the 
atmospheric pressure has been reached. The temperature in 
the appliance or that of the sterilized products can still be 
100 °C or more. 
When removing the products, wear appropriate protective 
clothing to avoid being burned. 


 
 Ensure that the products and packaging used are sui table!  


 


Make sure here that 
− the products are suitable for steam sterilization at 


temperatures >121 °C or >134 °C. 
− any packaging used is permeable to steam 
− the products are not sterilized in tubs or similar 


vessels, as then the products could be damp or even 
wet when being taken out. 


− when sterilizing plastics, tubes, etc., only a permissible 
sterilization temperature is set. 


 
• Place the flexible temperature sensor in the holder provided for it in the 


sterilization chamber. 
• Load the autoclave with the products to be sterilized. Put the products 


either on the perforated bottom plate or in a wire-mesh basket. 
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4.6.4 Loading the autoclave with liquids 


(Cycle Nos. 6, 7, 8, 9, 10 and 11) 


 
 Use the flexible temperature sensor!  


 


For the sterilization of liquids, an autoclave with a temperature-
dependent door lock is required. 
The flexible temperature sensor must therefore be placed in the 
liquid or in a reference vessel. The reference vessel should 
have the same size and fill volume as the vessel containing the 
liquid to be sterilized. 


 
 Only use these cycles for  liquids!  


 


The sterilization of liquids in solids cycles causes danger 
through boiling delays or exploding vessels and can result in 
serious injuries. 
For this reason, liquids may only be sterilized using the cycle 
Nos. 6 to 11, which are designed for this purpose! 


 
 Danger of explosion with tightly -closed containers!  


 


With closed containers, water cooling may only be used in 
conjunction with support pressure supply. If no support 
pressure supply is available, the containers must be open! 


 
 Danger of burns when unloading!  


 


Only take vessels filled with liquid out of the autoclave with the 
greatest care while adhering to all safety instructions. Leaking 
or otherwise escaping liquids can cause scalding or burns. 
When removing the products, wear appropriate protective 
clothing to avoid being burned. 


 
 Use temperature -resistant vessels!  


 


For the sterilization of liquids, it is absolutely necessary to select 
temperature-resistant vessels that can withstand the 
sterilization temperatures (>121 °C). 
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 Danger of formation of condensation!  


 


Never use a tub or the “loading basket only perforated in the 
upper third”. Through condensation, the accumulating 
condensate collects in the tub or in the “loading basket 
perforated in the upper third”. In the DE series, this can lead to 
a lack of water and to the termination of the process. 


 


Liquids can be sterilized in open vessels. With the option for rapid cooling 
with support pressure, tightly-closed vessels can also be used. 


For the sterilization of open vessels you can use one of the cycles with 
water cooling (Nos. 6, 7, 8, 9 or 10) as well as the cycle without active 
cooling (No. 11). 
• Place the vessels filled with liquid on the perforated bottom plate or in 


the wire-mesh basket. 


With open vessels, boiling can reduce the volume of the liquid to be 
sterilized after the sterilization process by up to a maximum of 5%. The 
filling height of open vessels may be a maximum of 75% of the fill volume. 


On opening the autoclave, tightly-closed vessels can still be at 
temperatures above the unloading temperature. 


 
 Systec autoclaves offer an additional safety featur e! 


 


The operator can set a cooling rate that fixes a minimum 
cooling time, depending on the cooling system and the loading. 
For example, if the temperature sensor has not been placed in 
the liquid by the user, or the vessel bursts during the 
sterilization procedure, the effective room temperature is 
measured and not the temperature of the media. However, the 
effective room temperature is far less than the temperature of 
the media during the cooling phase. Because of this incorrect 
value, the autoclave can be opened here even though the 
liquids are still boiling. The minimum cooling time ensures that, 
regardless of the unloading temperature, the autoclave can only 
be opened when this cooling time has elapsed. 
The cooling rate (K/min) must be determined and set by the 
user, depending on the type of load. 
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4.6.5 Loading the autoclave with waste in bags 


(Cycle Nos. 4 and 5) 


 
 Do not autoclave any liquid waste!  


 


Only laboratory waste in solid form and with only a small 
proportion of liquid may be sterilized. 
Liquid waste must be sterilized in cycle nos. 6 and 7 (Liquids 
waste). 


 
 Danger of burns when unloading!  


 


Only take the autoclaved item out of the autoclave with the 
greatest of care while adhering to all safety prescriptions. 
When removing the products, wear appropriate protective 
clothing to avoid being burned. 


 
 Use tubs!  


 


The item being sterilized must be sterilized in tubs in order to 
prevent the autoclave becoming dirty or damaged due to leaks 
in rubbish bags or other containers. 


 
 Melting of the item being autoclaved!  


 


Do not place the flexible temperature sensor in the item being 
autoclaved. 
The temperature sensor should be placed in the holder 
provided for it in the sterilization chamber, or else freely in the 
chamber. 


 
 Do not overload the autoclave!  


 


For an optimal result, the steam must reach all parts of the item 
being sterilized. Overloading the autoclave can lead to 
insufficient ventilation of the autoclave and may cause faults to 
occur. 
Safe sterilization can only be achieved by autoclaves equipped 
with a vacuum facility. 


 
• Place the flexible temperature sensor in the holder provided for it in the 


sterilization chamber. 
• Load the autoclave with the products to be sterilized. Put the products 


either on the perforated bottom plate or in a wire-mesh basket. 
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4.6.6 Closing the door 


When you have loaded the autoclave in accordance with the instructions, 
close the door. 


 
 Automatic door locking!  


 


The Systec DX/DE Series is equipped with an automatic door 
lock. A lock ring grips the door and locks it securely. 
DX/DE -65 – 200: To facilitate the locking process for you, a 
vacuum is created when the door closes which holds the door 
closed until the safety ring has mechanically locked the door. 
DX/DE-45: No vacuum is created when the door closes which 
means that you have to manually hold the door closed until it is 
completely locked.  
DX/DE-23: See section “Door lock of DX/DE-23” in chapter 04 
“Operation”. 


 


To lock the door: 
• Press the door in until the seal comes into contact with it. 


The partial vacuum is created. You can follow this procedure in the 
display: the displayed chamber pressure falls by a few kPa. 
• Hold the door in this position until the door locking device has clearly 


locked. 


The Ready  message in the display tells you that the door is completely 
locked. 
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Ready 
  


       


        


G199 14:43:26 


Start Open Menu  


Fig. 20: Display message Ready  when door is locked 
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4.6.7 Starting the cycle 


 Make sure there is sufficient paper in the printer!  


 


If an optional printer is installed, it automatically logs the entire 
cycle procedure from the start of the cycle. 
The last metre of the paper roll is indicated by a red stripe. If 
necessary, read up on how to reload the printer paper in the 
chapter 06 “Options”. 


 
• If the door is locked, start the selected cycle by pressing the Start  


display key. 


 
 Safety in the solids cycles!  


 
In the solids cycles (1, 2 and 3), no liquids may be sterilized, as 
explained in the previous section. 


To prevent liquids mistakenly being autoclaved in a solids cycle, a safety 
query is performed after the Start  display key is pressed. 


When you are sure that no liquids are in the autoclave, confirm the query 
by entering the code of your access level. 


 


ENTER CODE  


No l iquids!!!  


      


 0 0 0 0  


  


   


   


Set  Exit


Fig. 21: No liquids  safety query in the solids cycles 


From this point on, the controller takes over the entire procedure. In the 
display you will see a plain text report about the first phase of the 
sterilization program. 


 


Preselectable starting time  


If the parameter StartByTime is set to “1” in the cycle selected, the current 
time and the current date appear after the Start display button is pressed. 
You can use the arrow keys to set the desired start time and press the 
Start display button to enter this time. Instead of the current time, the time 
remaining until the start is displayed. 
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073. 2 °C   101. 0 kPa 


   


    Heating to Ster 


        


G159  


Stop  Menu  


Fig. 22: Display message Heating to Ster  when cycle is started 


4.6.8 End of program 


After the completion of an autoclave cycle, an acoustic signal sounds and 
the message Cycle ended  appears in the display. 


The autoclave procedure is completed and the item being sterilized can be 
taken out and used in accordance with the prescribed practices of your 
laboratory, as described in the sections “Opening the door” and “Taking 
out the autoclaved item”. 


 


4.6.9 Stopping the cycle 


If you wish to end a cycle prematurely, you must stop the procedure in 
progress.  


 
 Items possibly not completely sterilized!  


 


Depending on the point at which the sterilization process is 
interrupted, the sterilization may be incomplete. An interruption 
in the warm-up or sterilization phase causes the cycle to pass 
directly to the cool-down phase. To guarantee a complete 
sterilization in this case, you must repeat the entire sterilization 
procedure! 


 


 Stopping the cycle manually does not speed up the 
process! 


 


By interrupting the process in the cooling-down phase, for 
example, you do not speed up the process. Please consider 
that the door can only be opened when the unloading 
temperature has been reached and atmospheric conditions 
prevail inside the chamber. 


 
• Press the Stop  display key. 
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This message appears in the display: 
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033. 2 °C   101. 0 kPa 


 
Manual stop  


FAIL 


        


G199 12:38:48   


Quit  Menu  


Fig. 23: Display message Manual Stop  after user stops cycle 


 
• Confirm the error message by pressing the Quit  display key and 


entering the code for the access level. 


After a manual stop, the interrupted autoclave process cannot be 
continued, but must be started again if desired. 


4.6.10 Cycle error 


If an error occurs, the “ALARM” LED lights up and a corresponding error 
message appears in the display. 
• Press the Quit  display button and enter the code for the 


corresponding access level. 
• Press the Set  display key to confirm the error message. 


 
 Items possibly not completely sterilized!  


 


Depending on the point at which the sterilization process is 
interrupted, the sterilization may be incomplete. An interruption 
in the warm-up or sterilization phase causes the cycle to pass 
directly to the cool-down phase. 
In this case, to guarantee complete sterilization you must repeat 
the entire sterilization process! 


 
 Meaning of the error messages!  


 


If you are not clear about the meaning of an error message and 
how to resolve the problem, consult chapter 8: "Description of 
errors". 
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4.6.11 Opening the door 


When the sterilization process is completely finished and the specified 
unloading temperature and atmospheric conditions have been reached, 
the message Opening Door  appears in the display. 


The door can now be opened. 


If the sterilization process is stopped prematurely, the error message 
Manual stop  FAIL  appears in the display. After you press the Quit  
display button and enter the code for the corresponding access level, the 
door can be opened (after the unloading temperature and atmospheric 
conditions set have been reached). 


 
 Danger of burns!  


 


After the sterilization, the surfaces of the door and the autoclave 
chamber are hot. On opening, hot clouds of steam can escape 
and lead to scalding. 
For this reason, do not pull the door from the front, but always 
move the door using recessed grip on the side. 
Use the prescribed personal protective equipment! 


 
• Press the Open display key. 


The door then automatically opens outwards by approx. 3 cm. 
• Open the door using the recessed grip until it reaches the stop. 


Measuring the water level in the sterilisation chamber after the end of the 
cycle: 


A water level sensor in the sterilization chamber registers the liquid 
collected in the autoclave. If there is more than 1 litre of water in the 
chamber at the end of a sterilization cycle, the appliance will prevent the 
door from being opened. Water remaining in the chamber cannot leak out 
after, for example, a cycle error and cycle interruption have occurred. The 
message Drain condense ?  appears in the display. 


 
− Appliances without exhaust filter: 


After the end of the cycle, the chamber electrode measures whether there 
is still water in the appliance. If this is the case, the fast exhaust valve is 
opened and the water is pushed out using compressed air with max. 
120 kPa. Subsequently the pressure is released via the exhaust valve and 
the display shows the message Please wait . Once the chamber 
reaches atmospheric pressure the door is released. The message 
Opening door  appears in the display.  
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− Appliances with exhaust filter: 


The procedure is the same as for appliances without an exhaust filter, 
however the start of the condensate draining must be confirmed with the 
Yes  display key, as shown in the display after the message Drain 
condense ? .   


You can decide 
• whether the condensate should flow into the drain or  
• whether, perhaps owing to a faulty process, the condensate must be 


drained into a separate container (if necessary with a drain hose 
feeding into a container), for it to be processed further. 


 


4.6.12 Taking out the autoclaved item 


 
 Danger of burns w hen unloading!  


 


Only take the autoclaved item out of the autoclave with the 
greatest of care while adhering to all safety prescriptions. 
When removing the products, wear appropriate protective 
clothing to avoid being burned. 


 
• If required, remove the flexible temperature sensor from the autoclaved 


item (reference vessel) and fix it to the holder provided for it in the 
door. 


• Take the autoclaved item from the autoclave chamber and proceed 
with it as prescribed in your laboratory. 
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4.7 Parameters 
 
 Description of  the factory parameter setting!  


 


The parameters for the individual sterilization cycles can be 
adjusted to suit the individual circumstances in your laboratory. 
Changed settings must be documented in the appliance log 
book. 
If you are unsure about the parameter setting of the appliance 
in front of you, inform yourself about it before starting a cycle. 


The following descriptions give recommendations that correspond to the 
normal factory presetting. The parameters described can differ from the 
actual settings of your autoclave, depending on the options selected and 
the delivery configuration. 


 


Cycle SterTemp 
Sterilization 
temperature 


SterTime 
Sterilization 


time 


DryTime 
Drying time 


(Only with the vacuum 
device option) 


EndTemp 
Unloading 


temp. 


[°C] [min] [min] [°C] 
1- Instruments  121 20 10 120 
2- Instruments  134 10 20 120 
3- Instruments  121 20 10 120 
4- Waste (Bags)  121 20 0 99 
5- Waste (Bags)  134 20 0 99 
6- Liquids Waste  121 20 0 80 
7- Liquids Waste  121 20 0 80 
8- Liquids  121 15 0 80 
9- Liquids  121 15 0 80 
10- Liquids  121 15 0 80 
11- Liquids  121 15 0 80 
12- Cleaning  134 1 0 120 
13- Vacuum Test  -- -- -- -- 
14- BD-Test 134 3.5 1 120 


Tab. 10: Factory parameter setting 


Depending on the risks involved, when setting a parameter you may have 
to enter the code for a certain access level. A complete description of the 
parameters that can be adjusted in access levels 1 to 3 can be found in in 
chapter 04 „Operation”. 
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4.7.1 Viewing parameters saved for the desired cycl e 


You can view the basic parameters of every cycle in order to check the 
values. 
• From the basic display, use the arrow keys to select the cycle whose 


parameters you wish to view. 
• Press the Menu display key. 
• Select View parameters .  
• Press the Set  display key. 


The corresponding parameters for the cycle chosen are shown in the 
display. 


The following values are shown: 
SterTemp Sterilization temperature in °C 


See section “Meaning of 
the individual parameters” 


SterTime Sterilization time in minutes 


DryTime Drying time in minutes 


Pulses Pre-vacuum cycles or pulse of the 
fractionated heating up 


EndTemp Unloading temperature in °C 


Tab. 11: Basic parameters 


 


Example: 


 


Cycle parameters  


SterTemp 140.0 


    SterTime 0020 


DryTime 0010  1  


Pulses 0003 5  


EndTemp          120.0 


    


  Exit


Fig. 24: Display of cycle parameters 


 
• Press the Exit  display key to exit the parameter display and return to 


the basic display. 
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4.8 Adapting parameters 
This section explains the procedure for adapting parameters step-by-step. 
At the end of the description, a concrete example clarifies the procedure. 


 
 Changing the parameters can be dangerous!  


 


The preset cycles of the autoclave can be changed significantly 
using the parameters, and this may result in danger for the 
operating personnel or impair the sterilization result. 
Changes may only be made by trained personnel and must be 
documented in the appliance log book. 
Systec accepts no responsibility for the improper setting of 
parameters! 


 


The following steps are necessary: 


1. Selecting the cycle 
• Select the cycle whose parameters you wish to adapt. 


2. Call the Cycle parameters  submenu 
• Call up the main menu using the Menu display key and select the 


Change parameters  menu item there. 
• Enter the code for the access level. 


The Cycle parameters  submenu shows a list of the adjustable 
parameters in this access level. 


3. Selecting and adjusting the desired parameters 
• In the Cycle parameters  submenu, navigate to the parameter you 


wish to change. 
• Press the Set  display key to change to the parameter display of the 


selected parameter. 
• Adjust the value of the parameter using the arrow keys. 


 
 Cancelling changes!  


 


Press the Exit  display key to cancel your changes. The saved 
parameter value is not changed, and you leave the parameter 
display. 


 
• Press the Save  display key to save your change. 


You have now changed the current cycle permanently. 
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The display changes to the higher-level Cycle parameters  menu. 


4. Adjusting further parameters and changing back to the basic display 
• If you wish, adjust further parameters as described. 
• Press the Exit  display key to leave the Cycle parameters  


submenu and change to the main menu. 
• Exit the main menu using the Exit  display key and change to the 


basic display. 


4.8.1 Example: How to change the parameters of a cy cle 


 


• In the basic display, select the desired cycle using the keys . 
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023. 2 °C   101. 0 kPa 


 


Ready 
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Start Open Menu  


Fig. 25: Adjusting parameters: Basic display showing desired cycle 


 


 
• Call up the main menu using the Menu display key. 


 


MENU  


Select Cycle 


    View Parameters 


Change Parameters  1  


Service 4  


        


   


Set  Exit


Fig. 26: Adjusting parameters: Main menu 
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• Use the arrow keys  to navigate to the Change parameters  
menu item. 


 


MENU  


Select Cycle 


    View Parameters 


Change Parameters  1  


Service 4  


        


   


Set  Exit


Fig. 27: Adjusting parameters: Select the Change parameters  menu item 


 


 
• Press the Set  display key to confirm the entry. 


The query for the access level appears. The cursor is on the first digit of 
the four-digit code. 


 


ENTER CODE  


 


      


 0 0 0 0  


  


   


   


Set  Exit


Fig. 28: Adjusting parameters: Query for the access level 
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• Use the arrow keys  to navigate to the desired position and enter 


the numbers of the code using the arrow keys . 


 


ENTER CODE  


 


      


 1 0 0 0  


  


   


   


Set  Exit


Fig. 29: Adjusting parameters: Entering the access level code (example) 


 


 
• Press the Set  display key to confirm the entry. 


The CYCLE PARAMETERS submenu appears with a list of the parameters 
that are adjustable in the access level entered. 


 


CYCLE PARAMETERS  


SterTemp 121.0 


    SterTime 0020 


DryTime 0010  1  


  3  


  


    


Set  Exit


Fig. 30: Adjusting parameters: CYCLE PARAMETERS submenu 
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• Use the arrow keys  to navigate to the desired menu item. 
• Use the Set  display key to select the parameter indicated (here 


“SterTemp”). 


The desired parameter is displayed. 


 


SET PARAMETER  


  


    SterTemp  
°C  


121.0  


 


 


    


Save  Exit


Fig. 31: Adjusting parameters: Display of the value of the parameter to be changed 


 


 


• Use the  keys to change the value. 


 


CYCLE PARAMETERS  


  


    SterTemp  
°C  


130.0  


 


 


    


Save  Exit


Fig. 32: Adjusting parameters: New value of the parameter being changed 
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• Press the Save  display key to save the changes. The display changes 
to the higher-level CYCLE PARAMETERS menu. 


 


CYCLE PARAMETERS  


SterTemp 130.0 


    SterTime 0020 


DryTime 0010  1  


  3  


  


    


Set  Exit


Fig. 33: Adjusting parameters: New value saved 


 


• You can select and adjust further parameters using the  keys, as 
described above. 


• Press the Exit  display key to go to the main menu. 
• Press the Exit  display key to go to the basic display. 
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Ready 
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Fig. 34: Adjusting parameters: Going back to the basic display 
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4.9 Meaning of the individual parameters 
You can use the parameters to adjust the function of the autoclave to suit 
your individual requirements. 


 
 Changing the parameters can be dangerous!  


 


The preset cycles of the autoclave can be changed significantly 
using the parameters, and this may result in danger for the 
operating personnel or impair the sterilization result. 
Changes may only be made by trained personnel and must be 
documented in the appliance log book. 
Systec accepts no responsibility for the improper setting of 
parameters! 


 
 Access level!  


 


You must have access to a certain access level to be able to 
display and change certain values, as shown in the table below. 
You access the parameter displays of these values only after 
entering the corresponding code, as described in the section 
“Starting the cycle”. 


 


 


You can display and change the following cycle parameters (The usage of 
some parameters depends on the option installed): 


 
 Name 


 SterTemp 
Description Sterilization temperature 
Access level Resolution Minimum value Maximum value 


Level 1 0.1 °C 60 °C 140 °C 
 Name 


 SterTime 
Description Sterilization time 
Access level Resolution Minimum value Maximum value 


Level 1 1 min 0 min 9999 min 
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 Name 


 DryTime 
Description Drying time 


(Only usable when drying is active) 
Access level Resolution Minimum value Maximum value 


Level 1 1 min 0 min 120 min 
 Name 


 SterTimeDays 
Description Sterilization time in days 
Access level Resolution Minimum value Maximum value 


Level 1 (4) 1 day 0 days 99 days 
 Name 


 EndTemp 
Description Unloading temperature 


If the temperature in the autoclave or that of the item being sterilized is 
higher than the value set, the door remains locked and the cycle is not 
finished. 


Access level Resolution Minimum value Maximum value 


Level 2 1 °C 40 °C 80 °C (liquid) 
99 °C (waste) 


120 °C (instrument) 
 Name 


 Pulses 
Description Number of steam/vacuum pulses 


in the pre-vacuum phase 
With this parameter you can set the number of steam pulses for the 
pre-vacuum cycles or for the fractionated heating up. 


Access level Resolution Minimum value Maximum value 


Level 3 1 0 7 
 Name 


 PulseVac1 
Description Vacuum value of the first vacuum pulse (No. 1) 


A value of 100 means: no vacuum pump, fractionated heating up. 
Access level Resolution Minimum value Maximum value 


Level 3 1 kPa 10 kPa 100 kPa 
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 Name 


 PulsVacT1 
Description Run-on time of the first vacuum pulse 


Defines the time for which the vacuum must be maintained after the 
vacuum value set “PulseVac1” (No. 7) has been reached. 


Access level Resolution Minimum value Maximum value 


Level 3 1 s 1 s 1800 s 
 Name 


 PulsePress 1 
Description Level of steam pressure for the first steam pulse 
Access level Resolution Minimum value Maximum value 


Level 3 1 kPa 10 kPa 250 kPa 
 Name 


 PulseVac2 
Description Vacuum value of the second and subsequent vacuum 


pulses 
A value of 100 means: no vacuum pump, fractionated heating up. 


Access level Resolution Minimum value Maximum value 


Level 3 1 kPa 10 kPa 100 kPa 
 Name 


 PulseVacT2 
Description Vacuum time for the subsequent pulses 


Defines the time for which the vacuum must be maintained after the set 
vacuum value “PulseVac2” (No. 10) has been reached for the second 
and subsequent pulses. 


Access level Resolution Minimum value Maximum value 


Level 3 1 s 1 s 1800 s 
 Name 


 PulsePress 2 
Description Level of steam pressure for the second and 


subsequent steam pulses 
Access level Resolution Minimum value Maximum value 


Level 3 1 kPa 10kPa 250 kPa 
 Name 


 PulseVac3 
Description Vacuum value of the last vacuum pulse 


A value of 100 means: no vacuum pump, fractionated heating up. 
Access level Resolution Minimum value Maximum value 


Level 3 1 kPa 10 kPa 100 kPa 
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 Name 


 PulseVacT3 
Description Vacuum value of the last vacuum pulse 


Defines the time for which the vacuum must be maintained after the set 
vacuum value “PulseVac3” (No. 13) has been reached for the last pulse. 


Access level Resolution Minimum value Maximum value 


Level 3 1 s 1 s 1800 s 
 Name 


 PulsePress 3 
Description Level of steam pressure for the last pulse 
Access level Resolution Minimum value Maximum value 


Level 3 1 kPa 10 kPa 250 kPa 
 Name 


 ExShootOn 
Description Clocking of the steam exhaust valve (“on time”) 


In conjunction with "ExShootOff" (No. 17), the length of time the steam 
exhaust valve is switched on for can be controlled when using cycles 
with slow steam exhaust. 


Access level Resolution Minimum value Maximum value 


Level 3 1/10 s 0 s 100 s 
 Name 


 ExShootOff 
Description Clocking of the steam exhaust valve (“off time”) 
Access level Resolution Minimum value Maximum value 


Level 3 1/10 s 0 s 100 s 
 Name 


 HoldTemp 
Description Hold temperature 


Temperature that should be maintained after the sterilization cycle in 
the pressure container (if “HoldTime” (No. 19) is greater than 0). 
Only liquids cycle! 


Access level Resolution Minimum value Maximum value 


Level 3 0.1 °C 40 °C 80 °C 
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 Name 


 HoldTime 
Description Hold time 


Length of time for which the product is kept at “HoldTemp” (No. 18) 
after “EndTemp” (No. 5) has been reached. 
0: Function inactive, 1: Time ∞, > 1: Time in minutes 


Access level Resolution Minimum value Maximum value 


Level 3 1 min 0 300 min 
 Name 


 AutoOpenDoor 
Description Automatic opening of the door 


Defines whether the door should open automatically at the end of a 
trouble-free cycle. 
0: Door remains locked, 1: Door opens 


Access level Resolution Minimum value Maximum value 


Level 3 1 0 1 
 Name 


 Cycle Count 
Description Material test 


Number of repeating sterilizations for material tests. 
Access level Resolution Minimum value Maximum value 


Level 3 (4) 1 0 255 
 Name 


 CycleCtr.Time 
Description Pause interval 


Interval between sterilization cycles if “CycleCounter” (No. 21) is 
greater than 1. 


Access level Resolution Minimum value Maximum value 


Level 3 (4) 1 min 0 min 9999 min 
 Name 


 ExternSteam 
Description Steam specification 


Specifies whether the autoclave is heated with auxiliary steam. 
0: Internal steam generator, 1: Auxiliary steam 
(external) 


Access level Resolution Minimum value Maximum value 


Level 3 (4) 1 0 1 
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 Name 


 StartByTime 
Description Specification of starting time 


Enables the setting of a preprogrammed time and date at which a 
selected sterilization cycle is to be started. 


Access level Resolution Minimum value Maximum value 


Level 3 1 0 1 
 Name 


 F0 Enable 
Description Printout of the sterilization time 


At the end of the cycle, the sterilization time in the heating up and 
cooling down phases, as calculated according to the FO formula, is 
printed out. 
0 = function inactive 
1 = FO values of the heating up, sterilization and cooling down times 
are printed out on the optional batch printer. 
2 = the sterilization time is automatically shortened by the FO times of 
the heating up and sterilization times. 
3 = the sterilization time is automatically shortened by the FO time of 
the sterilization time and the double FO time of the heating up phase. 
This is only used if the cooling down time roughly corresponds to the 
heating up time. 


Access level Resolution Minimum value Maximum value 


Level 3 (4) 1 0 3 


Tab. 12: Meaning of the individual parameters 
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5 STERILIZATION CYCLES  
 
Aim of this section 
This section gives you an overview of the preset ex-factory cycles and 
their suitability for certain items being sterilized. An illustrative graph 
shows the typical pressure and temperature curves for each of the cycles 
described.  
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5.1 Overview 
The following tables give a quick overview of the preset cycles. The 
parameters described can differ from the actual settings of your autoclave, 
depending on the options selected and the delivery configuration. 


 
 When adjusting cycle settings:  


 


In specific cases, the cycles can be adapted to the particular 
requirements of your laboratory. We recommend that you enter 
the changed cycles in the table and, if necessary, add a 
description of the changed cycles. 


 


Cycle 
No. 


Items to be 
sterilized 


Parameter setting In 
combinati
on with 


SterTemp SterTime  EndTemp 


1 Solids, instruments 121 °C 20 min. ≤  120 °C  
2 Solids, instruments 134 °C 10 min. ≤  120 °C  
3 Solids, instruments 121 °C 20 min. ≤  120 °C  
4 Waste in bags 121 °C 20 min. ≤  99 °C  
5 Waste in bags 134 °C 20 min. ≤  99 °C  
6 Liquid waste in 


containers 
121 °C 20 min. ≤  80 °C Rapid 


cooling 
7 Liquid waste in 


containers 
121 °C 20 min. ≤  80 °C  


8 to 10 Liquids 121 °C 15 min. ≤  80 °C Rapid 
cooling 


11 Liquids 121 °C 15 min. ≤  80 °C  
12 Cleaning 134 °C 1 min. --  
13 Vacuum test -- -- -- Vacuum 


device 
14 Bowie-Dick test 134 °C 3.5 min. ≤  120 °C DX series 


with vacuum 
device 


Changed cycle settings 
 
 


     


 
 


     


 
 


     


 
 


     


 
 


     


Tab. 1: Overview of the available sterilization cycles 







 


DX/DE SERIES 


STERILIZATION CYCLES  


 


Revision: 1.7  5-5 
 


5.2 Cycles 1 to 3: Solids  
 


5.2.1 Applications 


Cycles 1-3 are for the sterilization of all kinds of solids, such as 
instruments, glass and other materials for which the manufacturer 
recommends sterilization in the autoclave.  


5.2.2 Preset parameters 


 
Sterilization temperature 121 / 134 °C 
Sterilization time 20 / 10 minutes 
Drying time 0 minutes 


Tab. 2: Parameters of cycles 1 to 3 


5.2.3 Starting the cycle 


A solids cycle can only be started after confirmation by the user. After the 
Start  key is pressed, the message No solutions!!!  informs you that 
the cycle is not suitable for the sterilization of liquids. Only after entering 
the code for access level 1 and pressing the Set  key can the cycle be 
started. 


 


5.2.4 Typical cycles 


If a vacuum device is present, a vacuum is created before the heating up 
process. The user can set the number of vacuum pulses and the time for 
the drying vacuum. 


After the sterilization temperature has been reached, it remains constant 
for the duration of the specified sterilization time. 


After the sterilization period has elapsed, the steam is released rapidly 
from the chamber until atmospheric pressure has been reached. 
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Fig. 1: Graph with typical pressure/temperature curves for cycles 1 to 3 


(in this example with triple fractionated heating up) 
P: pressure curve, T: temperature curve, t: time 
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Fig. 2: Only DX series: Graph with typical pressure/temperature curves for cycles 1 to 3 


(in this example with triple fractionated pre-vacuum) 
P: pressure curve, T: temperature curve, t: time 
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5.3 Cycles 4 and 5: Waste in bags 
 


5.3.1 Applications 


Cycles 4-5 are used for the sterilization of normal laboratory waste in bags 
(solid waste with low liquid content). 


 


5.3.2 Preset parameters 


 
Sterilization temperature 121 / 134 °C 
Sterilization time 20 minutes 
Unloading temperature 99 °C 


Tab. 3: Parameters of cycles 4 and 5 


5.3.3 Typical cycle 


If a vacuum device is present, a triple pre-vacuum is created before the 
heating process. If there is no vacuum device, fractionated heating is 
performed in the heating up phase. 


After the sterilization temperature has been reached, it remains constant 
for the duration of the specified sterilization time. 


After the sterilization period has elapsed, the steam is released rapidly 
from the chamber until atmospheric pressure has been reached. 


If a vacuum device is present, a post-vacuum of 50 kPa and ≈ 80 °C is 
created. 
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Fig. 3: Graph with typical pressure/temperature curves for cycles 4 and 5 


(Here with triple pulsating heating-up) 
P: pressure curve, T: temperature curve, t: time 
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5.4 Cycles 6 and 7: Liquid waste 
 


5.4.1 Applications 


Cycles 6-7 are used for the destruction of liquid laboratory waste in bottles 
or vessels. 


 
 Use the flexible temperature senso r!  


 


For the sterilization of liquids, an autoclave with a temperature-
dependent door lock is required. 
The flexible temperature sensor must therefore be placed in the 
liquid or in a reference vessel. The reference vessel should 
have the same size and fill volume as the vessel containing the 
liquid to be sterilized. 


 


 Not suitable for the sterilization of liquids in ti ghtly -shut 
vessels! 


 


Liquids in closed vessels are only to be sterilized in cycles with 
rapid cooling and support pressure supply. 
Make sure that the vessels to be sterilized are under no 
circumstances tightly-shut! 


 


5.4.2 Preset parameters 


 
Sterilization temperature 121 °C 
Sterilization time 20 minutes 
Unloading temperature 80 °C 


Tab. 4: Parameters of cycles 6 and 7 


5.4.3 Typical cycle 


As soon as the steam generator has built up the required steam pressure, 
the steam flows into the sterilization chamber. 


After the sterilization temperature has been reached, it remains constant 
for the duration of the specified sterilization time. 


After the sterilization period has elapsed, cycle 6 with the optional built-in 
cooling apparatus is cooled down until the unloading temperature has 
been reached. 
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In cycle 7, cooling down to unloading temperature occurs in the 
conventional way. However, if there is no support pressure supply, active 
cooling is also used here. 


 
 Observe the safety instructions!  


 


It is absolutely necessary to observe the safety instructions 
given in chapter 6: “Options” with regard to the built-in cooling 
apparatus. 
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Fig. 4: Graph with typical pressure/temperature curves for cycles 6 and 7 


P: pressure curve, T: temperature curve, t: time 
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5.5 Cycles 8 to 10: Liquids 
 


5.5.1 Applications 


Cycles 8-10 are used for the sterilization of liquids in suitable vessels.  


 
 Use the flexible temperature sensor!  


 


For the sterilization of liquids, an autoclave with a temperature-
dependent door lock is required. 
The flexible temperature sensor must therefore be placed in the 
liquid or in a reference vessel. The reference vessel should 
have the same size and fill volume as the vessel containing the 
liquid to be sterilized. 


 


 Not suitable for the sterilization of liquids in ti ghtly -shut 
vessels! 


 


Liquids in closed vessels are only to be sterilized in cycles with 
rapid cooling and support pressure supply. 
Make sure that the vessels to be sterilized are under no 
circumstances tightly-shut! 


 


5.5.2 Preset parameters 


 
Sterilization temperature 121 °C 
Sterilization time 15 minutes 
Unloading temperature 80 °C 


Tab. 5: Parameters of cycles 8 to 10 


5.5.3 Typical cycle 


As soon as the steam generator has built up the required steam pressure, 
the steam flows into the sterilization chamber. 


After the sterilization temperature has been reached, it then remains 
constant for the duration of the sterilization period. 


After the sterilization period has elapsed, cycles 8 to 10 with the optional 
in-built cooling apparatus are cooled down until the unloading temperature 
has been reached. 
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 Observe the safety instructions!  


 


It is absolutely necessary to observe the safety instructions 
given in chapter 6: “Options” with regard to the built-in cooling 
apparatus. 
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Fig. 5: Graph with typical pressure/temperature curves for cycles 8 to 10 


with the option “Quick cooling with support pressure” 
P: pressure curve, T: temperature curve, t: time 
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5.6 Cycle 11: Liquids 
 


5.6.1 Applications 


Cycle 11 is used for the sterilization of liquids in suitable vessels. 


 
 Use the flexible temperature sensor!  


 


For the sterilization of liquids, an autoclave with a temperature-
dependent door lock is required. 
The flexible temperature sensor must therefore be placed in the 
liquid or in a reference vessel. The reference vessel should 
have the same size and fill volume as the vessel containing the 
liquid to be sterilized. 


 


 Not suitable for the sterilization of liquids in ti ghtly -shut 
vessels! 


 


Liquids in closed vessels are only to be sterilized in cycles with 
rapid cooling and support pressure supply. 
Make sure that the vessels to be sterilized are under no 
circumstances tightly-shut! 


 


5.6.2 Preset parameters 


 
Sterilization temperature 121 °C 
Sterilization time 20 minutes 
Unloading temperature 80 °C 


Tab. 6: Parameters of cycle 11 


5.6.3 Typical cycle 


Warm-up until the sterilization temperature has been reached. 


After the sterilization temperature has been reached, it remains constant 
for the duration of the specified sterilization time. 


After the sterilization period has elapsed, cooling down to unloading 
temperature in cycle 11 occurs in the conventional way. However, if there 
is no support pressure supply, active cooling is also used here. 
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 Observe the safety instructio ns!  


 


It is absolutely necessary to observe the safety instructions 
given in chapter 6: “Options” with regard to the built-in cooling 
apparatus. 
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Fig. 6: Graph with typical pressure/temperature curves for cycle 11 


P: pressure curve, T: temperature curve, t: time 
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5.7 Cycle 12: Cleaning 


5.7.1 Applications 


Cycle 12 is used for cleaning the autoclave. To do this, the autoclave 
heats up to a temperature of 134 °C and sterilizes the interior for one 
minute. 


5.7.2 Preset parameters 


 
Sterilization temperature 134 °C 
Sterilization time 1 minute 
Unloading temperature 120 °C 


Tab. 7: Parameters of cycle 12 


 


5.7.3 Typical cycle 


Warm-up until the sterilization temperature has been reached. 


After the sterilization temperature has been reached, it remains constant 
for the duration of the specified sterilization time. 


After the sterilization period has elapsed, the steam is released rapidly 
from the chamber until atmospheric pressure has been reached. 
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Fig. 7: Graph with typical pressure/temperature curves for cycle 12 


P: pressure curve, T: temperature curve, t: time 


 







 


DX/DE SERIES 


STERILIZATION CYCLES  


 


5-16   Revision: 1.7 
 


5.8 Cycle 13: Vacuum test 
 


5.8.1 Applications 


This cycle can only be performed if the autoclave is equipped with a 
vacuum device and this is activated.  


The vacuum test is used for testing the leak-proofness of the autoclave.  


 


5.8.2 Cycle procedure 


 
 The steriliz ation chamber must be cold and dry!  


 


The basic prerequisite for the performance of a vacuum test is 
that the sterilization chamber is approximately at room 
temperature when starting the cycle and that it is dry. 


 


The vacuum pump operates until a pressure of 15 kPa (150 mbar) has 
been reached. Then all valves close and the vacuum pump switches off. 


The following five minutes serve to stabilize the pressure in the 
sterilization chamber, after which the pressure may rise by a maximum of 
1.3 kPa (13 mbar) within 10 minutes. 
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Fig. 8: Graph with a typical pressure curve for cycle 13 
t: time 
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5.9 Cycle 14: Bowie-Dick test 
 


5.9.1 Applications 


This cycle can only be performed with the DX series with a vacuum 
device.  


The Bowie-Dick test is used, in accordance with EN285, to test the 
effective air extraction of the autoclave. If the Bowie-Dick test has been 
passed, this indicates a rapid and consistent penetration of steam into the 
test pack. 


 


5.9.2 Cycle procedure 


The vacuum device evacuates in five pulses until a pressure of 15 kPa 
(150 mbar) has been reached for each one. Then the autoclave heats up 
to a temperature of 134 °C. 


After 3.5 minutes, rapid steam expulsion is performed. 
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Fig. 9: Graph with typical pressure/temperature curves for cycle 14 


P: pressure curve, T: temperature curve, t: time 
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6 OPTIONS 
 
Aim of this section 
This section describes the options provided to you by Systec GmbH. 
If you have ordered an appliance with options, these are already 
integrated into the appliance. 
However, purchasable options can also be retrofitted, e.g. if you wish to 
change your application. 


 


 Cooling systems can be combined to suit your applic ation!  


 


Some of the cooling system options described in the following 
can be combined with each other. 
Please contact Systec GmbH to evaluate a cooling system 
optimally adapted to your application. 


 


Contents 
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6.1.1 Quick cooling with cooling water only for open vessels,  
without support air ....................................................................................... 3 
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6.1 Quick cooling with cooling water 


6.1.1 Quick cooling with cooling water only for ope n vessels, without support 
air 


 


 Not suitable for the sterilization of liquids in ti ghtly -shut 
vessels! 


 


Liquids in closed vessels are only to be sterilized in cycles with 
rapid cooling and support pressure. 
Make sure that the vessels to be sterilized are under no 
circumstances tightly-shut! 


 
 Water hardness maximum 11° German hardness!  


 


To avoid calcification in the helical tube, the total quantity of 
alkaline earth ions may not exceed 2 mmol/l. This corresponds 
to a total hardness of 11° German hardness. Water softening 
equipment may be required. In this case, please contact 
Systec GmbH. 


 
 Loss of liquid!  


 


The loss of liquid in the item being sterilized during rapid 
cooling with cooling water but without support pressure 
amounts to < 5%. 


 


Operating principle: 


After the sterilisation phase has ended, the steam will be slowly released. 
If a temperature of 100 °C and a pressure of approx. 100 kPa has been 
reached, the helical tubes around the sterilization chamber are flooded 
with cooling water and the sterilization chamber is aired with sterile-filtered 
air until the unloading temperature has been reached. 


By means of rapid cooling with cooling water, the cooling periods are 
reduced by approx. 70% in comparison to normal cooling. 
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6.1.2 Quick cooling with cooling water, without los s of liquid in the sterilised 
goods for open and hermetically closed vessels, wit h support pressure 
by sterile filtered compressed air 


 


 Only conventional cooling down if support pressure supply 
fails! 


 


For the support pressure su pply, there must be sufficient 
oil-free, dehydrated compressed air (approx. chambe r 
volume x 2 l/min).  


 
 Water hardness maximum 11° German hardness!  


 


To avoid calcification in the helical tube, the total quantity of 
alkaline earth ions may not exceed 2 mmol/l. This corresponds 
to a total hardness of 11° German hardness. Water softening 
equipment may be required. In this case, please contact 
Systec GmbH. 


 
 Suitable for the sterilization of tightly -shut vessels!  


 


Due to the support pressure supply, this  type of rapid 
cooling is also suitable for the sterilization of l iquids in 
shut vessels.  


 
 Loss of liquid!  


 


The loss of liquid in the item being sterilized during rapid 
cooling with cooling water and support pressure amounts  
to < 1%. 


 


Operating principle: 


After the sterilization phase has ended, the steam in the chamber is 
replaced with sterile-filtered compressed air (support pressure) and the 
helical tubes are immediately flooded with cooling water. After the 
unloading temperature is reached, the auxiliary compressed air is vented 
and atmospheric conditions are attained. 


By means of rapid cooling with cooling water, the cooling periods are 
reduced by approx. 70% in comparison to normal cooling. 
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6.2 Accelerated cooling via ambient air ventilation , only for open 
vessels, without support pressure 


 


 Not suitable for the sterilization of liquids in ti ghtly -shut 
vessels! 


 


Liquids in closed vessels are only to be sterilized in cycles with 
rapid cooling and support pressure. 
Make sure that the vessels to be sterilized are under no 
circumstances tightly-shut! 


 


 Danger of problems caused by the boiling over of ea sily -
foaming substances! 


 


For substances that tend to form foam, boiling over can result in 
a considerable loss. As a consequence, the autoclave can be 
damaged by some of the substance remaining in the tubes and 
connections. 
For the sterilization of easily-foaming substances, rapid cooling 
with support pressure is recommended! 


 
 Loss of liquid!  


 
Loss of liquid in items being sterilized with air cooling with 
inside-air ventilation amounts to < 7%. 


 


Operating principle: 


After the sterilisation phase has ended, the steam is released in a 
controlled way. The speed at which the steam is released can be set by 
means of the “ExShootOn” and “ExShootOff” parameters in steps of 
0.1 seconds. 


When a pressure of approx. 110 kPa has been reached, the chamber is 
efficiently cooled with inside air by be aired with a ventilator. This causes a 
partial vacuum in the sterilization chamber. When the unloading 
temperature has been reached, the sterilisation chamber is ventilated with 
sterile-filtered air, and atmospheric pressure is attained. 


The time saved in the cooling phase, in comparison to normal cooling, is 
approx. 70%. 
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6.3 Spray cooling by recirculation of sterile water  and recooling by 
heat exchanger with sterile filtered compressed air  


 
 Protect the items being sterilized against cooling water!  


 


Spray cooling is only suitable for the sterilization of tightly-shut 
or covered items. 
To cover open items being sterilized, a laminar sheet is 
available. 


Operating principle: 


After the sterilization phase, the steam in the sterilization chamber is 
replaced by compressed air. 


The sterilized feed water is cooled via a plate heat exchanger with cooling 
water and sprayed over the item being sterilized via a nozzle. 


The time saved in the cooling phase, in comparison to normal cooling, is 
approx. 90%. 


 


6.4 Vacuum device with a water ring vacuum pump for  a simple 
and fractionated pre-vacuum 


The vacuum device is used to generate the pre- and post-vacuums. It is 
absolutely essential for the safe sterilization of porous substances and 
hollow objects (e.g. tubes). 


Operating principle: 


Before the heating-up phase starts, a vacuum is created, evacuating the 
air from the items to be sterilised. This ensures that steam completely 
penetrates any cavities, and avoids the formation of air pockets. The 
factory setting is a triple vacuum. 


Once atmospheric conditions have been reached after the sterilisation 
phase is complete, a post-vacuum is generated to dry the sterilised items. 
Irritation caused by odour generated during sterilisation is minimised. 


Parameter setting: 


Code for access level 3, parameter pulses: 
− No pre-vacuum    = 0 
− Simple pre-vacuum   = 1 
− Triple pre-vacuum    = 3 
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6.5 Superdry (only DX series) 
The Superdry option is used to reduce the condensation in the heating-up 
phase, and it supports the drying process. Condensation is reduced 
considerably if the autoclave is filled and closed approx. 15 minutes before 
the cycle starts. 


 


6.6 Air exhaust filtration 
This system is required when sterilising infectious material. 


 
 Ensure that the filter cartridges used are sterile!  


 


We recommend that you replace the exhaust filter cartridges 
after approx. 150 cycles. 
After replacing them, used exhaust filter cartridges must be re-
sterilized separately! 


 
 Observe the work and safety regulations!  


 


During the sterilization of infectious material, non-sterile 
condensate can be left behind in the autoclave chamber if the 
process is not completed successfully. For this reason, you 
must adhere to the work and safety regulations applicable on 
site. 


Operating principle: 


Air leaving the autoclave during the heating up and sterilization phases is 
passed through an exhaust filter cartridge and thus filtered. The exhaust 
filter cartridge is also sterilised during the sterilization phase. 


Replacing the exhaust filter cartridge: see chapter 07. 


 


Safe condensate drainage 


The accumulated condensate can only be let out into the drain when it is 
certain that the sterilisation cycle has been successfully completed. 


If the process was not completed successfully, the condensate is not 
drained off automatically, but rather the message Drain  condense ?  
appears at the end of the cycle. 
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9-Liquids 0049  


 
025. 2 °C   101. 0 kPa 


 


 
Drain  


      condense ? 


        


G199 14:43:26 


Start Yes Menu  


Fig. 1: Exhaust filter: Message: Drain condense? 


Now you can collect any potentially contaminated water in a separate 
container and process it accordingly: 
• Press the YES display key. 
• Enter the code for the corresponding access level. 


This message appears in the display: Drain Condense ?  and the 
condensate is drained off. Then the autoclave returns to the basic display. 


You can repeat the autoclave process or start another process: 
• Press the Start  display key or select a cycle using Menu. 


6.6.1 Additional temperature sensor for the exhaust  filter 


In connection with exhaust filtration, an additional temperature sensor is 
built into the exhaust filter. 


Operating principle: 


The sterilization process only begins when the sterilization temperature 
has been reached in the chamber and in the sensor in the filter. This 
sensor is also active in the controlling process. Thus, the sterilization of 
the filter cartridge is guaranteed over the entire sterilization period.  
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6.7 Durham programme 
The Durham cycle is used to prepare Durham tubes. 


The air is removed from the fermentation tubes during the sterilization 
process. 


 


6.8  Agar dissolution programme 
The Agar dissolution cycle is used to remove pre-sterilized nutrient media. 


The max. process temperature (SterTemp) that can be set is 101 °C, and 
the unloading temperature 99 °C. 


The steam pot cycle is not suitable for sterilizing. 


 


6.9  Steam-air mixture option or hot water sprinkli ng option 


Operating principle: 


Sterilisation of liquids in closed vessels, plastic bottles, bags, tins, blister 
packaging, food packaging etc. As a steam-air mixture prevails in closed 
vessels, these options make it possible to create a similar atmosphere in 
the sterilisation chamber and effectively prevent damage or deformation to 
the vessels. 


By setting an appropriate auxiliary pressure for the entire process, the 
pressure in the sterilization chamber is adjusted to the prevailing pressure 
in the vessels.  


To do this, the temperature in the reference vessel is measured using a 
temperature sensor. The steam pressure that corresponds to the 
temperature measured is increased by an adjustable factor. The 
adjustment is made by modifying the CoolPressF parameter (1.0 to  
3.0 times the corresponding steam pressure in percent accordingly). 


The total pressure is limited to 5.0 bar (500 kPa) absolute pressure. The 
prerequisite is a compressed air supply with sufficient positive pressure. 


 


 The safety valve may open at 450 kPA!  


 


The safety valve opens at a tolerance of +/– 10%, generally at 
higher rather than lower temperatures. Therefore, under 
sterilisation conditions, it already opens at 450 kPA. 
If required, the safety valve can be thermally insulated to 
prevent this from occurring. 
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Homogeneous temperature distribution in the sterilisation chamber: 


A radial fan is also installed in the sterilisation chamber for homogeneous 
temperature distribution. It circulates the steam-air mixture constantly 
throughout the entire process. 


The installation of this radial fan does not  reduce the depth of the 
chamber in autoclaves with a chamber volume of ≥ 65 l. For autoclaves 
with a chamber volume of less than 65 l, the chamber depth is reduced by 
50 mm. 


For the hot water sprinkling option, a circulating pump is installed for 
homogenous temperature distribution. 


 


Setting parameters: 


The following parameters can be set for this option: 


 


No. Parameter Description Access 
level 


Setting range  Default 
setting 


31 Temp2Val Maximum temperature in the 
heating phase. 
Measured by an additional 
temperature sensor. 


3 1–10 °C 2 °C higher 
than the 


sterilisation 
temperature 


36 HeatGenPrsF 
 


Increased steam pressure in the 
steam generator during the 
heating phase. 
 
HeatGenPrsF = 
CoolPrsF + 20 – 100 


3 0–300 % 100 % 


37 SterGenPrsF Increased steam pressure in the 
steam generator during the 
sterilisation phase. 
 
SterGenPrsF = 
CoolPrsF + 10 – 100 


3 0–300 % 100 % 


38 CoolPressF 
(Cycle 35) 


Auxiliary pressure during the 
cooling phase corresponding to 
the set sterilisation temperature.  


3 0–300 % Cycle 
dependent 


39 CoolMinPress 
(Cycle 38) 


Defines whether “minimal” 
auxiliary compressed air pressure 
should remain in the chamber until 
the end of the program. 


3 100–300 kPa Cycle 
dependent 


 


 


 


 







 


DX/DE SERIES 


OPTIONS 


Revision: 1.7  6-11 
 


 
 Service telephone number: +49 (0)641 982120  


 


Please contact Systec service if you have any questions about 
setting the parameters required for a particular process or about 
the positioning of the temperature sensor in the reference 
vessel. 


 


6.10 Printer 
The autoclave can also be equipped with a printer to document 
parameters while a cycle is running. 


 
Note!  


 


If you have ordered an appliance with a printer, the printer is 
already integrated into the appliance. 
However, the printer can also be retrofitted. 


 
 Never use the printer without paper!  


 


Only use the manufacturer’s original paper rolls (58 mm in 
width). The last metre of the paper roll is indicated by a red 
stripe. 


 
 Protect the printouts from direct sunlight!  


 
Although printed on normal paper, direct sunlight can fade the 
print. 


 


The printer starts automatically and logs the following parameters during 
the execution of the cycle. 


Header data: 
− Real time and date (at the beginning and end of the log) 
− Software version and serial number 
− Cycle number 
− Selected cycle 
− Preselected sterilization temperature 
− Preselected sterilization time 
− Steam exhaust mode 
− Unloading temperature 
− Blank field for operator’s signature 
− Current log time with data on the phase, sterilization temperature and 


pressure 
− Minimum temperature reached during the sterilization cycle 
− Maximum temperature reached during the sterilization cycle 
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Cycle procedure: 


In each line the respective phase is displayed by means of the 
corresponding symbol, as shown in this table: 


 
International German 


W Water inlet W Wasserzufuhr 


P Pulses P Pulse 


H Heating H Heizen 


S Sterilization S Sterilisieren 


E Exhaust A Ablass 


D Drying T Trocknen 


C Cooling K Kühlung 
Tab. 1: Printer symbols for the documentation of the cycle procedure 


Symbols:  
− The beginning of a phase is symbolised by a capital letter  
− All data recorded within this phase is symbolised by a small letter 


For each phase:  
− The time elapsed (in minutes and seconds) since the beginning of the 


cycle  
− The current temperature and pressure 


End of the cycle: 


At the end of the cycle the following message appears: 


Cycle ended 


 
 Error message  


 


If the cycle has not been completed correctly, e.g. because of a 
premature termination or an error, Cycle failed appears with the 
corresponding error message. 


Footer: 


The following data is also provided at the end of the cycle: 
− Blank field for operator’s signature 
− Current log time with data on the phase, sterilization temperature and 


pressure 
− Minimum temperature reached during the sterilization cycle 
− Maximum temperature reached during the sterilization cycle 
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6.10.1 Replacing paper and ribbon  


 
Fig. 2: Feeding the printer  


1 = Key for paper transport (LF) 


The paper is inserted as follows: 


 
 Never pull the paper manually out of the guide slot ! 


 
To feed the paper always press the “LF” key. 


 
 The paper must roll off backwards!  


 


Mount the axle as shown on the sticker in the paper drawer. 
The side of the axle with the paper feed must be either on the 
right or the left. 


Close the printer and thread the edge of the paper through the slot in the 
cover. 


1. Withdrawing the paper: 
• Open the door and take out the empty roll with the axle. 


2. Feeding paper into the printer: 
• Cut off the start of the paper in a straight line. 
• Feed the start of the paper into the printer. 
• Press the green “FEED” key and hold it down until the paper has been 


pulled in about 30 mm. 


The edge of the paper is clearly sticking out of the printer. 


3. Inserting the paper: 
• Put the new paper roll on the axle. 
• Insert the axle into the gap provided in the housing until the axle 


audibly clicks into place. 


4. Closing the printer: 
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• Insert the paper through the slot in the lid. 
• Close the lid. 


Changing the ribbon: 


1. Take out the ribbon: 
• Open the cover of the printer. 
• Press down on the right side of the ribbon cartridge. 


The ribbon cartridge swings forward and can be taken out. 


2. Insert ribbon 
• Tighten the ribbon by turning the grooved wheel in the direction of the 


arrow. 
• Put the ribbon cartridge on the holder. 
• Pull out the strips of paper through the ribbon cartridge and ribbon. 


Insert the cartridge by pressing gently. 


 


6.11 Aquastop 
The “Aquastop” option is an additional safeguard against water damage. 


 
 Observe the operating instructions!  


 


Observe the safety instructions supplied with the device. We 
also recommend that you regularly check that the device is 
functioning properly. 


 


 


 


 


 


 


 


 


 


6.12 Repeat mode 
This mode enables the user to have a selected cycle repeat automatically 
up to 99 times via the “CycCtr” function. A pause period between the 
individual cycle procedures can also be set. 
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Parameter setting: 


Code for access level 3, parameter CycCtr 
− No repetition  = 0 
− Number of cycles  = 1...99 


Code for access level 3, parameter CycCtr.Time 
− No pause period  =  0 
− Pause period (standby) = 1....1500 minutes 


 


6.13 PC software 
The PC software enables the documentation, programming and controlling 
of the autoclave via a PC. 


 
 Information material at Systec GmbH  


 
We also have separate information material about the PC 
software. If interested, simply request it from us! 
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7 MAINTENANCE , CLEANING , CARE 
 
Aim of this section 
This section gives you an overview of the maintenance and care 
measures to be regularly carried out.  


Contents 


7.1 The obligations of the operator ............................................... 2 


7.2 Preventive measures .............................................................. 2 


7.3 Upkeep of the autoclave ......................................................... 2 


7.3.1 Daily upkeep of the autoclave ..................................................................... 2 


7.3.2 Weekly upkeep of the autoclave .................................................................. 3 


7.4 Maintenance tasks to be carried out regularly ........................ 4 


7.5 Replacing the exhaust filter cartridge ...................................... 5 


7.6 Maintenance performed by technical customer service .......... 6 


 


Diagrams 
Fig. 1: Location of water level electrodes and dirt strainer 


(fig. shows DX appliance) ......................................................... 3 


Fig. 2: Dirt strainer ............................................................................... 4 


Fig. 3: Holder for the flexible temperature sensor ................................ 4 


Fig. 4: Filter replacement message ...................................................... 5 


Fig. 5: Replacing filter: Take out the screws ........................................ 6 


Fig. 6: Replacing filter: Removing the exhaust filter cartridge .............. 6 


Fig. 7: Replacing filter: Inserting the new exhaust filter cartridge ......... 6 


 







 


DX/DE SERIES 


MAINTENANCE , CLEANING , CARE 


7-2   Revision: 1.7 
 


7.1 The obligations of the operator 
The operator of an autoclave is obliged to 
− instruct the user on operation and safety regulations and, if required, to 


reinstruct them at regular intervals 
− keep the autoclave in a faultless condition with regard to safety 
− stop using the autoclave as soon as any safety deficiency is detected 
− observe all safety regulations and guidelines applying to the autoclave 


and the environment in which it is operated 


7.2 Preventive measures 
The maintenance and care tasks described in this section must be carried 
out at regular intervals. This guarantees that 
− the good working order and reliability of the appliance is maintained 
− errors and defects are recognised early 
− the service life of the appliance is maximised 


The prescribed tasks can be quickly and easily carried out by the user or 
by technical personnel. 


 


 Ensure that th e autoclave is pressure -free and is 
disconnected from the supply! 


 


Before every maintenance or care activity, ensure that the 
sterilization chamber is pressureless, and disconnect the 
autoclave from the mains supply. 


 


7.3 Upkeep of the autoclave 
 
 Do not us e a corrosive cleaning agent!  


 


Never use steel wool or wire brushes for cleaning, as they 
scratch the surface and can do long-term damage to the 
autoclave. 
As a cleaning agent, we recommend you use, for example, citric 
acid, of which approx. 25-30 ml should be dissolved in a litre of 
water. 
Clean the outside surfaces of the autoclave with a soft cloth. 


7.3.1 Daily upkeep of the autoclave 
• Clean the gasket with a soft cloth. 
• Clean the bearing faces (collar on which the door closes, door) with a 


soft cloth. 
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7.3.2  Weekly upkeep of the autoclave 
• Remove the baskets or other vessels from the autoclave. 
• Clean the interior of the autoclave and the baskets with a mild cleaning 


agent and water. Use only a soft cloth or a sponge. 


 
 Clean the water level electrodes!  


 


To prevent incorrect measurement results, pay particular 
attention to the cleaning of the water level electrodes (Fig. 1) in 
the sterilisation chamber: one in the DX Series, two in the DE 
Series. 


 


1


2


 
Fig. 1: Location of water level electrodes and dirt strainer (fig. shows DX appliance) 


 
Pos. DX appliances DE appliances 


1 Dirt strainer Two water level electrodes 


2 One water level electrode Dirt strainer 


Tab. 1: Location of water level electrodes and dirt strainer in DX and DE Series 


 
 Water level electrodes and dirt strainer in D E appliances  


 


With DE appliances, you will find two water level electrodes in 
the rear of the sterilization chamber and the dirt strainer in the 
front behind the barrier. 


 


• If required: carry out the cleaning cycle. 
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7.4 Maintenance tasks to be carried out regularly 
• Always carry out the sterilization cycles in accordance with the 


operating manual. 
• Test the condition of the supply lines of the autoclave at regular 


intervals for cracks or possible mechanical damage. After the end of a 
sterilization cycle, close all the valves and taps of the supply cables, 
such as those for cooling water and compressed air. 


• The autoclave is equipped with 2 safety valves: one is located at the 
steam generator, the other at the sterilization chamber. As long as the 
autoclave is regularly inspected (at least once a year) by an authorized 
customer service agent, the preventive relieving of the valves is not 
necessary. If for any reason the need should arise, the casings of the 
autoclave should be taken off and the now accessible safety valves 
should be relieved by turning the finger screws to the left. Afterwards, 
the finger screws should be screwed back in the opposite direction until 
tight. It is absolutely necessary to wear suitable protective clothing 
(safety goggles, thermal gloves, etc.). Attention: When the appliance is 
hot, there is a danger of scalding! 


• All autoclaves have a dirt strainer in the interior of the sterilisation 
chamber. The strainer can be taken out without using tools and 
cleaned. The condition of the strainer should be inspected regularly 
(ideally once a week) and any dirt should be immediately cleaned off. 


• To avoid damage to the flexible temperature sensor (PT100), it should 
be placed in the holder integrated into the sterilization chamber as 
soon as the door is opened. 


  


Fig. 2: Dirt strainer Fig. 3: Holder for the flexible temperature 
sensor 
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7.5 Replacing the exhaust filter cartridge 
If an exhaust filter cartridge is installed, it should be replaced after approx. 
150 sterilization cycles. 


The message Repl. Fil ter  appears in the display at the appropriate 
time. 


 


Not Ready  


Repl. Filter  


     


  1  


  1  


        


   


Yes No Exit


Fig. 4: Filter replacement message 


 
• Press the No display key. The selected cycle starts and the cycle 


counter continues counting. The message Repl. Filter  now 
appears every time a cycle is started. 


• Press the Yes  display key: The exhaust filter cartridge is replaced as 
described here. The cycle counter is reset to 0. You confirm the filter 
change by entering the code for access level 1. 


 


Replacement 


The exhaust filter cartridge is placed in a filter housing at the front left and 
is sealed by means of a white plastic covering. 


 
 Safety measures during replacement!  


 


Wear protective clothing and dispose of the exhaust filter 
cartridge in accordance with the working and safety 
regulations applicable on site. 
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To replace the filter cartridge, unscrew the three screws in the cover and 
take them out. Remove the filter cartridge from the housing using the tool 
(pliers) supplied and insert the new filter cartridge. To finish, screw the 
covering back on. 


   
Fig. 5: Replacing filter: 


Take out the screws 
Fig. 6: Replacing filter: 


Removing the 
exhaust filter 
cartridge 


Fig. 7: Replacing filter: 
Inserting the new 
exhaust filter 
cartridge 


 


7.6 Maintenance performed by technical customer ser vice 
In addition to all maintenance and care tasks carried out by the operator or 
user, it is imperative to have the autoclave maintenanced by a technical 
customer service agent at regular intervals. This not only increases the 
reliability of the product, but you can also then be sure that the appliance 
has been tested for safety in keeping with all applying norms and 
guidelines.  


We recommend maintenance by a qualified person every 500 cycles, or at 
least once a year. The maintenance intervals can vary according to the 
type and frequency of use.  


Please contact us and we will be glad to advise you on the type of 
maintenance appropriate for you, and also perform the maintenance work 
for you: 


Systec GmbH Laboratory Systems Technology 


Konrad-Adenauer-Straße 15 


D-35440 Linden 


Tel.: +49 (0) 6403 67070 - 0 


Fax: +49 (0) 6403 67070 - 222 
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8 TROUBLESHOOTING  
 
Aim of this section 
This section gives you an overview of the error messages of the autoclave 
and the measures required to remove the errors. 


Contents 


8.1 Description and removal of errors ........................................... 2 


8.2 Messages ............................................................................... 5 


8.3 Service address ...................................................................... 5 
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8.1  Description and removal of errors 
One of the following error messages appears in the display and the 
„ERROR“ LED lights up: 


 
 Removing error messages  


 
All error messages must be removed by pressing the QUIT  
display key and entering the code for access level 1. 


 


 


Troubleshooting Possible cause Removal of error 
Contact the Service 
department if necessary 


Sensor Error 
The displayed chamber pressure 
is > 550 kPa or the displayed 
temperature is < 5 °C or > 
155 °C 


Temperature or pressure sensor 
is faulty 


Replace faulty sensor 


Low Vacuum 
The autoclave has not reached 
the preselected vacuum after 
40 minutes 


Leak in sterilization chamber 
Vacuum pump faulty 
No water supply to liquid ring 
vacuum pump 


Check the sterilization chamber 
for leakages 
Check the vacuum pump fuse - 
see chapter 02 “Device 
description”  
Check water supply 


Low Steam 
The autoclave has not reached 
the preset pressure within 
40 minutes 


Heating power too low 
Steam loss due to leakage 
 


Check that the device is working 
Check the heating power 
Check the safety temperature 
limiter – see chapter 02 “Device 
description” 


Low Chamb. Temp. 
The sterilization temperature has 
not been reached within the 
preset maximum warm-up time. 
The set sterilization temperature 
has been overstepped by more 
than 1.0 K during the sterilization 
phase; the cycle is interrupted. 


Power failure 
Heating fault 
Sensor not placed correctly (in 
the item being sterilized) 
A cushion of air may have 
formed during the destruction of 
waste 
Incorrect sterilization cycle 
selected 


Check that the device is working 
Position the sensor correctly 
Select an appropriate 
sterilization cycle 
Check the safety temperature 
limiter 


High Chamb. Temp. 
A temperature > 145 °C has 
been measured in the pre-
vacuum or heating up phase. 
The set sterilization temperature 
was exceeded by more than 
3.5K in the sterilization phase, 
and the cycle is interrupted. 


PT 100 sensor faulty 
Pressure controller faulty 
 


Check the temperature sensor 
for damage and replace it if 
necessary 
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Troubleshooting Possible cause Removal of error 
Contact the Service 
department if necessary 


Low Chamb. Press. 
The pressure correlating with the 
temperature was not reached in 
the sterilization phase and the 
cycle is interrupted 


Pressure sensor faulty 
Insufficient steam supply 
 


Check the safety temperature 
limiter 


High Chamb. Press. 
The pressure correlating with the 
sterilization temperature was 
exceeded and the cycle is 
terminated 


Pressure sensor faulty 
 


Check the pressure sensor 
 


High Gen.Press 
The pressure in the steam 
generator is greater than 
permitted. 


Pressure sensor faulty 
The Heat Gen Prss F or Ster 
Gen Prss F parameter has been 
set to a value that is too high 


Check the pressure sensor 
Check the setting of the Heat 
Gen Prs F or Ster Gen Prss F 
parameter 


Manual Stop 
The Stop  key was pressed, 
and the cycle is interrupted 


User has interrupted cycle Removing the message 


Ring SW. Error 
(For pass-through autoclaves, 
on the device side) 
 


Ring2 SW. Error 
(Only for pass-through 
autoclaves, on the clean room 
side) 
 
Door not closed correctly, or 
error reported by door lock when 
door is open 


The end switches for monitoring 
of the locking ring are not 
working 
The locking ring is not opening 
or closing completely 
The safety pressure switch is 
faulty 
The end switches are misaligned 
The locking ring does not open 
An end switch is jammed or 
misaligned 


Check the end switch 
Check the safety pressure 
switch 
Check the compressed air 
supply for the pneumatics 
Check the end switch and the 
locking ring 
Before removing the error 
message, the appliance must be 
switched off and switched on 
again at the main switch 
 


No Vac.Water Src. 
The vacuum pump is not taking 
in water 
 
 
 
 


No water supply to vacuum 
pump 


Check connections, turn on 
water tap  
Switch the appliance off and 
back on again via the main 
switch to remove the message 
Check the vacuum pump fuse - 
see chapter 02 “Device 
description” 


No Demin.Water 
The feed pump of the steam 
generator is not circulating 
water. 
After a timer runs out, the upper 
water level electrode reports: 
“No demin. water”. 


No water supply to the feed 
pump of the steam generator 
The steam generator was empty 
and was therefore not filled 
within the preset time 


Check connections, turn on 
water tap 
Switch the appliance off and 
back on again via the main 
switch to remove the message. 
Check the water feed pump fuse 
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Troubleshooting Possible cause Removal of error 
Contact the Service 
department if necessary 


No Gen.Water 
The lower water level electrode 
reports that there is no water 
although the upper one reports 
that there is water 


The lower water level electrode 
reports that there is no water 


Check the connections of the 
lower and upper water level 
electrodes 


No Chamb Water 
In autoclaves with spray cooling, 
the water level electrode in the 
sterilization chamber reports that 
there is no water during the 
cycle 


Leak in sterilization chamber 
Insufficient water has been 
poured in 


Check the drain valve and the 
connections to the sterilization 
chamber 
Pour in more water 


Comp.Air Error Compressed air is not available 
The cooling is stopped 


Check the connection  
As soon as compressed air is 
available, the cooling is activated 


Door Lock Error Door mechanism is blocked 
Door mechanism is faulty 
 


Remove error message: 
- Check whether door 
mechanism is being blocked by 
a foreign object 
- Check whether door seal is 
installed correctly 
 


Door Unlock Error Door mechanism is stiff 
Door seal is not installed 
correctly 
 


- Remove error message 
- Ease the pressure on the door 
by pushing against it slightly 
(after approx. 20 seconds, the 
message Open should appear in 
the display) 
- Check whether door seal is 
installed correctly 


Door Pull Error Door remains locked during 
opening 


- Check whether the door can be 
moved horizontally 
(approx. 1 cm) 


- Confirm error message 
- Move door back and forth, 
pressing Open at the same 
time 


Tab. 1: Error messages 
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8.2 Messages 
 


Message Possible cause Measure 


Not ready 


 


Door is not shut Close the door, start the 
appliance, and follow any 
instructions in the display 


Steam generator has not yet 
built up the required steam 
pressure 
Steam generator has no water 
The pressure or temperature 
sensor displays an abnormal 
value 
For appliances with exhaust 
filtration: the exhaust filter must 
be replaced 
For appliances with spray 
cooling: there is no water in the 
sterilization chamber 
Sterilization chamber or 
reservoir container not 
sufficiently full of demineralised 
water 


Repl. Filter Recommended number of cycles 
has been reached 


For filter replacement, see 
chapter 07, section “Replacing 
exhaust filter cartridge” 


Drain condense ?   There is residual water in the 
chamber after the cycle 


To drain condensate, see 
chapter 06, “Air exhaust 
filtration”  


Tank empty No demineralised water in the 
reservoir container 


Fill with demineralised water 


Tab. 2: Messages 


8.3 Service address 
Should you require technical support, please contact: 


 


Systec GmbH Laboratory Systems Technology 


Konrad-Adenauer-Straße 15 


D-35440 Linden 


Tel.: +49 (0) 6403 67070 - 0 


Fax: +49 (0) 6403 67070 - 222 


We will help you resolve problems and provide support in all technical and 
usage questions. 
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9 DECOMMISSIONING AND DISPOSAL  


9.1 Decommissioning 
 
 Consider the qualifications of the personnel!  


 


The autoclave may only be decommissioned by trained 
personnel.  


 


Create a pressure-free state! 
− Fully complete the autoclaving process. If necessary, relieve the 


pressure container and tubes by opening the relief valve. 


Before decommissioning it, empty the autoclave entirely. 
− Take out the autoclaved items. 
− Clean the collecting sieve in the steam exhaust. 
− Remove any large accumulations of dirt. 
− In the case of dangerous substances, clean the components. Observe 


relevant norms and guidelines! 
− Drain water. 
− If applicable, empty steam generator, tubes, valves and pumps. 
− Empty reservoir container if necessary. 


Disconnect the autoclave from the power supply! 
− Turn off the main switch. 
− Disable and secure the power supply. 
− Pull out the mains plug. 


Disconnect the autoclave from the supply and disposal connections! 
− Disable the compressed air tube and detach it from the appliance. 
− Disable the demineralised water connection and detach it from the 


appliance. 
− Disable the cooling water connection and detach it from the appliance. 
− Detach the waste water connection from the appliance. 


Carry out dismantling: 
− Pack the autoclave so it is fit for transportation. 
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9.2 Disposal 
 
 Consider the qua lifications of the personnel!  


 


The autoclave may only be decommissioned by trained 
personnel. 


 
 Observe legal conditions!  


 


The disposal of the machine is to be carried out in accordance 
with the applicable laws and regulations.  
If applicable, the decommissioning of the autoclave must be 
reported to the manufacturer and components must/can be sent 
back to the manufacturer. 


 


Parts contaminated with dangerous substances must be marked as such 
before sending them. 


 


 


 


 If your device carries this symbol, you may not dispose of it 
with normal refuse at the end of its service life. In this case, 
ensure that your device and any accessories are disposed 
of properly at the end of the service life, in accordance with 
the national regulations. 
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9.3 Returning the appliance 
When sending the appliance to headquarters for repair or recalibration, 
send it in the original packaging if possible, or in an appropriate transport 
container. 


 
 It is necessary to inform us first!  


 


Always contact us before sending an appliance to us. 
Please tell us the reason why you are sending it back and 
consult us about the necessary steps to be taken. 


 


 Information regarding the European dangerous materi als 
regulation! 


 


In accordance with EU guidelines, the owner of appliances that 
have come into contact with dangerous substances is 
responsible for the appropriate disposal or the correct 
declaration for transport of the appliance. At the same time, our 
company is responsible for protecting our employees against 
dangerous substances. For this reason, we inform you that: 
- All appliances sent back to us must be free from any kind of 
dangerous substance (acids, alkalis, biogenic dangerous 
substances, etc.). 
- The appliances must be purged and residual dangerous 
substances neutralised. Please note that with some appliances, 
there are cavities in the interior of the housing that are difficult 
to clean, and may contain remains of dangerous substances. 
- On returning the appliance, the performance of the 
aforementioned measures must be confirmed in writing in the 
accompanying documents. 
If the owner of the appliance cannot perform these measures, 
the costs arising from the removal of the dangerous substances 
during repair work are charged to the owner of the appliance. 
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10 TECHNICAL DATA  
 
Aim of this section 
This section gives you an overview of the technical data of autoclaves of 
the Systec DX/DE Series. 


Contents 


10.1 Specifications ......................................................................... 4 


10.1.1 Measures and weights – Systec DX/DE Series .......................................... 4 


10.1.2 Measures and weights – Systec DX Series 2D ........................................... 5 


10.1.3 Electrical data, setting values and materials ............................................... 6 


10.2 Loading capacity of Systec DX/DE Series .............................. 7 


10.3 Loading capacity of Systec DX Series 2D .............................. 9 


10.4 Dimensional drawings ........................................................... 10 


10.4.1 Systec DX/DE-23 ....................................................................................... 10 
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10.4.3 Systec DX/DE-65 ....................................................................................... 12 


10.4.4 Systec DX/DE-90 ....................................................................................... 13 


10.4.5 Systec DX/DE-100 ..................................................................................... 14 


10.4.6 Systec DX/DE-150 ..................................................................................... 15 


10.4.7 Systec DX/DE-200 ..................................................................................... 16 


10.4.8 Systec DX-90 2D ....................................................................................... 17 


10.4.9 Systec DX-150 2D ..................................................................................... 18 


10.4.10 Systec DX-200 2D ..................................................................................... 19 
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10.1 Specifications 


10.1.1 Measures and weights – Systec DX/DE Series 


 


MODEL  
DX/DE 


-23 
DX/DE 


-45 
DX/DE 


-65 
DX/DE 


-90 
DX/DE 
-100 


DX/DE 
-150 


DX/DE 
-200 


Chamber diameter 
[mm]  260 344 400 400 500 500 500 


Depth (chamber) 
[mm]  400 500 500 700 500 750 1000 


Chamber volume [l] 
nominal/total 21/23 47/50 63/70 88/95 98/113 147/162 196/211 


Chamber operating 
pressure [bar] -1/+2,76 -1/+3 -1/+4 -1/+4 -1/+4 -1/+4 -1/+4 


Chamber operating 
temperature [°C] -25/141 -10/145 -10/150 -10/150 -10/150 -10/150 -10/150 


External housing 
dimensions: 


 


Height [mm] 500 550 630 630 730 730 730 


Width [mm] 555 618 750 750 850 850 850 


Depth [mm] 650 740 770 970 810 1050 1300 


Net weight [kg] 80 105 125 145 165 190 210 


Only DX Series:   


Steam generator 
volume [l] 1,9 1,9 5,3 5,3 5,3 5,3 5,3 


Steam generator 
operating pressure 
[bar] 


+4 +4 +5 +5 +5 +5 +5 


Steam generator 
operating 
temperature [°C] 


150 150 160 160 160 160 160 


Tab. 1: Measures and weights of the Systec DX/DE Series 
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10.1.2 Measures and weights – Systec DX Series 2D 


 


MODEL  
Systec 


DX-90 2D 
Systec 


DX-150 2D 
Systec 


DX-200 2D 


Chamber diameter [mm]  400 500 500 


Depth (chamber) [mm]  740 740 990 


Chamber volume [l] 
nominal/total 93/101 145/160 194/209 


Chamber operating 
pressure [bar] -1/+4 -1/+4 -1/+4 


Chamber operating 
temperature [°C] -10/150 -10/150 -10/150 


Steam generator 
volume [l] 5,3 5,3 5,3 


Steam generator 
operating pressure [bar]  +5 +5 +5 


Steam generator 
operating temperature 
[°C] 


160 160 160 


External housing 
dimensions: 


Clean room 
side 


Device 
side 


Clean 
room side 


Device 
side 


Clean 
room side 


Device 
side 


Height [mm] 780 1570 880 1670 880 1670 


Width [mm] 920 1030 1020 1130 1020 1130 


Depth [mm] 230 670 260 700 260 940 


Net weight [kg] 230 255 350 


Tab. 2: Measures and weights of the Systec DX Series 
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10.1.3 Electrical data, setting values and material s  


 


 


DX-23 DX-45 DX-65, -90, -100 -150, -
200, 


-90 2D, -150 2D, -200 
2D 


Number of heating 
elements 


1 1 1 


Heating performance 
[W] 


2900 3500 9000 


Voltage [V] 
220 – 240 V 


50/60 Hz 
220 – 240 V 


50/60 Hz 
3 x 380 – 400 


50/60 Hz 


Power consumption [ A]  15,5 15,5 15,5 


Tab. 3: Electrical data for Systec DX Series 


 


 DE-23 DE-45 DE -65, -90, -100 DE -150, -200 


Number of heating 
elements 


1 1 1 1 


Heating performance 
[W] 


2300 7400 3700 5500 


Voltage [V] 
220 – 240 V 


50/60 Hz 
220 – 240 V 


50/60 Hz 
3 x 380 – 400 


50/60 Hz 
3 x 380 – 400 


50/60 Hz 


Power consumption 
[A] 15,5 15,5 15,5 15,5 


Tab. 4: Electrical data for Systec DE Series 


 


Raw water contact pressure [bar] 2-10 


Tab. 5: Water connection pressure for Systec DX/DE Series 


 


Chamber material ST. ST. 1.4571 (316 Ti) 


Door material ST. ST. 1.4571 (316 Ti) 


Steam generator material 
(Only DX Series) 


ST. ST. 1.4571 (316 Ti) 


Housing material ST. ST. 1.4301 (304) 


Chamber and door insulation Melamine resin foam 


Steam generator insulation 
(Only DX Series) 


Melamine resin foam 
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Tab. 6: Materials used in Systec DX/DE Series 


 


10.2 Loading capacity of Systec DX/DE Series 
 


Model DX/DE 
-23 


DX/DE 
-45 


DX/DE  
-65 


DX/DE  
-90 


DX/DE  
-100 


DX/DE  
-150 


DX/DE  
-200 


250 ml 11 24 23 31 2 x 30 2 x 42 2 x 59 


500 ml 8 12 15 21 2 x 15 2 x 24 2 x 40 


1000 ml 3 8 9 13 12 18 23 


2000 ml - 3 6 8 7 9 14 


3000 ml - - 3 4 6 8 11 


5000 ml - - - - 3 5 7 


Tab. 7: Maximum loading capacity for Systec DX/DE Series when loading with 
Erlenmeyer flasks 


 


Model DX/DE 
-23 


DX/DE 
-45 


DX/DE 
-65 


DX/DE 
-90 


DX/DE 
-100 


DX/DE 
-150 


DX/DE 
-200 


250 ml 18 24 31 40 2 x 36 2 x 54 2 x 83 


500 ml 10 18 23 31 2 x 26 2 x 40 2 x 59 


1,000 ml 4 10 15 18 18 26 40 


2,000 ml - 5 8 10 12 14 23 


5,000 ml - - 3 4 6 8 11 


10,000 ml - - - - 2 3 4 


Tab. 8: Maximum loading capacity for Systec DX/DE Series when loading with media 
flasks (Schott) 
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Model Wire-mesh baskets made of 
stainless steel 


Stainless steel tubs for 
destruction sterilization 


 Dimensions  
(l x w x h) [mm] 


Capacity Dimensions  
(l x w x h) [mm] 


Capacity 


DX/DE-23 390 x 168 x132- 1 395 x 180 x 135 1 


DX/DE-45 490 x 265 x 180 1 495 x 265 x 180 1 


DX/DE-65 490 x 310 x 210 1 495 x 318 x 219 1 


DX/DE-90 
688 x 310 x 210 


 
1 696 x 318 x 219 1 


DX/DE-100 
490 x 360 x 290 
490 x 360 x 140 


1 
2 


495 x 368 x 300 1 


DX/DE-150 


355 x 360 x 290 
735 x 360 x 290 
355 x 360 x 140 
735 x 360 x 140 


2 
1 
4 
2 


368 x 368 x 300 
747 x 368 x 300 


2 
1 


DX/DE-200 
490 x 360 x 290 
490 x 360 x 140 


2 
4 


495 x 368 x 300 2 


Tab. 9: Maximum loading capacity for Systec DX/DE Series when loading with wire-
mesh baskets and tubs made of stainless steel 
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10.3 Loading capacity of Systec DX Series 2D 
 


Model DX-90 2D DX-150 2D DX-200 2D 


250 ml 31 2 x 42 2 x 59 


500 ml 21 2 x 24 2 x 40 


1000 ml 13 18 23 


2000 ml 8 9 14 


3000 ml 4 8 11 


5000 ml - 5 7 


Tab. 10: Maximum loading capacity for Systec DX Series 2D when loading with 
Erlenmeyer flasks 


 


Model DX-90 2D DX-150 2D DX-200 2D 


250 ml 40 2 x 54 2 x 83 


500 ml 31 2 x 40 2 x 59 


1000 ml 18 26 40 


2000 ml 10 14 23 


5000 ml 4 8 11 


10000 ml - 3 4 


Tab. 11: Maximum loading capacity for Systec DX Series 2D when loading with media 
flasks (Schott) 


 


Model Wire-mesh baskets made of 
stainless steel 


Stainless steel tubs for 
destruction sterilization 


 Dimensions  
(l x w x h) [mm] 


Capacity Dimensions  
(l x w x h) [mm] 


Capacity 


DX-90 2D 688 x 310 x 210 1 700 x 300 x 150 1 


DX-150 2D 


355 x 360 x 290 
735 x 360 x 290 
355 x 360 x 140 
735 x 360 x 140 


2 
1 
4 
2 


355 x 375 x 200 
715 x 375 x 200 


2 
1 


DX-200 2D 500 x 380 x 250 
500 x 380 x 135 


2 
4 


500 x 375 x 200 2 


Tab. 12: Maximum loading capacity for Systec DX Series 2D when loading with wire-
mesh baskets and tubs made of stainless steel 







 


DX/DE SERIES 


TECHNICAL DATA  


10-10   Revision: 1.7 
 


10.4 Dimensional drawings 


10.4.1 Systec DX/DE-23 
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Fig. 1: Outer dimensions of Systec DX/DE-23  







 


DX/DE SERIES 


TECHNICAL DATA  


Revision: 1.7  10-11 
 


10.4.2 Systec DX/DE-45 
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Fig. 2: Outer dimensions of Systec DX/DE-45  







 


DX/DE SERIES 


TECHNICAL DATA  


10-12   Revision: 1.7 
 


10.4.3 Systec DX/DE-65 
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Fig. 3: Outer dimensions of Systec DX/DE-65  
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10.4.4 Systec DX/DE-90 
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Fig. 4: Outer dimensions of Systec DX/DE-90 
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10.4.5 Systec DX/DE-100 
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Fig. 5: Outer dimensions of Systec DX/DE-100 
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10.4.6 Systec DX/DE-150 
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Fig. 6: Outer dimensions of Systec DX/DE-150 
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10.4.7 Systec DX/DE-200 
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Fig. 7: Outer dimensions of Systec DX/DE-200 
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10.4.8  Systec DX-90 2D 
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Fig. 8: Outer dimensions of Systec DX-90 2D 
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10.4.9  Systec DX-150 2D 
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Fig. 9: Outer dimensions of Systec DX-150 2D 
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10.4.10 Systec DX-200 2D 
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Fig. 10: Outer dimensions of Systec DX-200 2D 
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10.5  Noise and heat emission 
 
Noise level [dbA]  


All models < 70 


Heat emission [W/h]  


DX/DE-23 < 400 


DX/DE-45 < 400 


DX/DE-65 < 600 


DX/DE-90 < 700 


DX/DE-100 < 700 


DX/DE-150 < 800 


DX/DE-200 < 900 


DX-90-2D < 700 


DX-150-2D < 800 


DX-200-2D < 900 


Tab. 13: Sound and heat emission for Systec DX/DE Series 
 


10.6  Water quality 
 
 Ensure the limits for water quality are maintained!  


 


The quality of the demineralised water and the unprocessed 
water used has considerable influence on the performance and 
useful life of the autoclave. 


 


Demineralised water serves as the chamber feed water. Raw water of 
drinking water quality is used for cooling and for an optimal vacuum 
arrangement. 


The following limit values must be adhered to in accordance with DIN 
58951-2: 


 


Chamber feed water 
conductivity (at 20 °C) 


< 15 µS/cm and ∑ alkaline earth ions < 0.02 mmol/l 


Raw water quality ∑ alkaline earth ions ≤ 2.0 mmol/l, corresponding to a 
total hardness of 11° German hardness  


Tab. 14: Quality requirements of the water to be used with the Systec DX/DE Series 
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Systec GmbH 


Laboratory Systems Technology 
 


Konrad-Adenauer-Straße 15 


D-35440 Linden 
Telephone: +49 (0) 6403 67070 – 0 


Fax: +49 (0) 6403 67070 – 222 


E-mail: Info@systec-lab.com 


Internet: www.systec-lab.com 


 


 


 


 


 


 


 


 


 


 Place of manufacture (stamp)  
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Appliance: Autoclave 


Model:  Systec  


Serial number:   


Date of 
manufacture:   


Location:   


Date of 
commissioning:   


Commissioned 
by:  Signature:  


Operator's 
signature:   


 


 


 


Special feature of pass-through autoclaves 


 


Door mode set for 2 D 
appliances, see chapter 04, 
section “Special features of 
pass-through autoclaves” 


1 2 3 4 


    


Operator's agreement to Door mode set 


Operator's signature: 
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Date Employee instructed in usage  Signature 


 
 


 


 
 


 


 
 


 


 
 


 


 
 


 


 
 


 


 


 


 


 


 Service provider  


   


   


   


   


 


 


 


 


 


The appliance log book 


contains 3 service pages. 
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The appliance log book is to be kept for at least five years after the 
appliance is decommissioned. 


 


 


Date Work carried out / parts replaced Signature 
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Date Work carried out / parts replaced Signature 
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Date Work carried out / parts replaced Signature 
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12 DIAGRAMS , DRAWINGS, CERTIFICATES 
 
Aim of this section 
In this section you will find all graphs, diagrams and certificates for the 
autoclaves of the Systec DX/DE Series.  


Contents 


12.1 Conformity declaration 


12.2 EC design test certificate module B (2 pages) 


12.3 Evaluation report of the load cycle numbers (8 pages) 


12.4 Circuit diagram 


12.5 Pipe diagram 


12.6 List of replacement parts 
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1   Introduction
Thank you for choosing a METTLER TOLEDO balance. 


This balance offers numerous weighing and adjustment options with exceptional operating convenience.


METTLER TOLEDO is a leading manufacturer of balances for laboratory and production use as well as analyti
cal measuring instruments. A globally present customer service network with highly trained personnel is always
available to assist with the selection of accessories or provide advice on the optimal use of the balance.


Various models offering different performance features are available. Models offer different weighing ranges and
resolutions. Special reference is made to these features in these instructions if important for operation.


The following features are common to all models of the XSE line: 


● Fully automatic adjustment "ProFACT" using internal weights.


● Built-in level sensor, illuminated level indicator and Leveling Assistant for fast and easy leveling.


● Built-in applications for normal weighing, statistics, formulation, piece numbers, percent weighing, density
determination, differential weighing, pipette test and titration.


● Integral RS232C interface.


● Slot for second interface (optional).


● Touch-sensitive graphic terminal ("Touch screen") with color display.


The balance conforms to current standards and directives. It supports requirements, work techniques and proto
cols as specified by all international quality assurance systems, e.g. GLP (Good Laboratory Practice), GMP
(Good Manufacturing Practice). The balance has a CE Declaration of Conformity and METTLER TOLEDO, as the
manufacturer, is certified to ISO 9001 and ISO 14001. This provides the assurance that your capital investment
is protected in the long term by high product quality and a comprehensive service package (repairs, mainte
nance, servicing, adjustment service).


Finding more information


u www.mt.com/excellence


Software version
These operating instructions refer to the originally installed firmware (software) version V 1.00.


1.1   The following conventions apply to these operating instructions


Key and button designations are shown in graphic or text form in square brackets (e.g. [ ] or
[Define].


These symbols indicate an instruction:
Requirements


1


2 …


Steps


Results
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2   Safety Information


2.1   Explanation of warnings and symbols
Safety notes are indicated by signal words and warning symbols and contain warnings and information about
safety issues. Ignoring safety notes can lead to personal injury, damage to the instrument, malfunctions and
erroneous results.


Signal words


WARNING for a hazardous situation with medium risk, possibly resulting in severe
injuries or death if not avoided. 


CAUTION for a hazardous situation with low risk, resulting in damage to the device or
the property or in loss of data or minor or medium injuries if not avoided. 


Attention (no symbol)
for important information about the product.


Note (no symbol)
for useful information about the product.


Warning symbols


General hazard Electrical shock


Mandatory signs


Gloves must be worn


2.2   Product safety information


Intended use
Your balance is used for weighing. Use the balance exclusively for this purpose. Any other type of use and
operation beyond the limits of technical specifications without written consent from Mettler-Toledo AG, is con
sidered as not intended.


It is not permitted to use the instrument in explosive atmosphere of gases, steam, fog, dust
and flammable dust (hazardous environments).


General safety information
This balance complies with current industry standards and the recognized safety regulations; however, it can
constitute a hazard in use. Do not open the balance housing: The balance contains no user-serviceable parts.
In the event of problems, please contact a METTLER TOLEDO representative.


Always operate and use your instrument only in accordance with the instructions contained in this manual. The
instructions for setting up your new instrument must be strictly observed. 


If the instrument is not used according to these Operating Instructions, protection of the instrument may
be impaired and METTLER TOLEDO assumes no liability.







Staff safety
These operating instructions must be read and understood before using the balance. These operating instruc
tions must be retained for future reference.


The balance must not be altered or modified in any way. Only use METTLER TOLEDO original spare parts and
accessories.


Safety notes
 WARNING


Risk of electric shock


Use only the original universal AC adapter delivered with your balance, and check that the
voltage printed on it is the same as your local power supply voltage. Only plug the adapter
into a socket which is grounded.


 CAUTION


Damage to the balance


a) Only use indoors in dry locations.


b) Do not use pointed objects to operate the keyboard!
The balance is of a very sturdy design, but is still a precision instrument. It must be han
dled with care.


c) Do not open the balance:
The balance contains no user-serviceable parts. In the event of problems, please contact
a METTLER TOLEDO representative.


d) Only use METTLER TOLEDO original accessories and peripheral devices for the balance.
These are specifically designed for the balance.
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3   Design and Function
This section describes the balance, operating and indicating elements of the terminal and the operating concept
of the balance firmware.


3.1   Overview


3.1.1   Balance


Balance with rear connections.
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Front view


1 Terminal 2 Display (touch-sensitive "Touch screen")
3 Operating keys 4 Drip tray
5 Handle for operating the draft shield side


doors
6 Type designation


7 Glass draft shield 8 Handle for operation of the top draft shield
door


9 Guide for top draft shield door and transport
handle


10 Removable clips for feeding cables or hoses


11 Level indicator/Level sensor 12 SmartGrid weighing pan
13 Status indicator







6


7


5


4


32


1


Rear
1 Aux 1 (connection for "ErgoSens", hand or foot


switch)
2 Aux 2 (connection for "ErgoSens", hand or foot


switch)
3 RS232C serial interface 4 Slot for second interface (optional)
5 Socket for AC adapter 6 Fastening point for anti-theft device
7 Foot screw
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3.1.2   Terminal


Key assignments and terminal connection.


875 6


1


2


3


4


Front view


Designation Explanation
1 Home This key is used to return to the user profile from any menu level


in any application. All changes made and confirmed up to this
point are automatically stored.


2 Select application This key is used to select a required application.


3 Configuration For displaying menus for the configuration of a current applica
tion. The application can be adjusted to a specific task via
numerous settings.


4 Pressure This key is used to transfer data via the interface, e.g. to a print
er. Other devices, e.g. a PC can also be connected. The data to
be transferred can be freely defined.


5 On/Off For switching the balance on and off (standby mode).


Note
It is recommended not to disconnect the balance from the power
supply unless it is not used for an extended period.







6 Tare This key is used to tare the balance manually (only necessary
for normal weighings). When the balance has been tared, the
Net symbol is displayed to indicate that all displayed weights
are net.


Note
A negative weight is not permitted. An error message is generat
ed. 


When the stability detector icon extinguishes (small ring on the
left of the weight display), a stable weight is indicated. 


The procedure for taring the balance is not the same as for zero
ing.


7 Zeroing This key is used for setting a new zero point manually (only
required if the balance is used for normal weighings). After zero
ing "Zeroing", all weights (also the tare weight) apply to this
new zero point and the following applies: tare weight = 0, net
weight (= gross weight) = 0.


8 Status indicator Indicates the current balance status. The status indicator shows
that the balance is ready to use.


Green = balance is busy.


Flashing green = balance is busy, e.g. internal/external adjust
ment in progress.


Yellow = task pending, e.g. automatic external adjustment
pending when a reminder date for a service or test is reached.


Red = balance cannot/must not be used, if e.g. the balance is
not correctly leveled. The balance has underload or overload
when starting.


1 22


Rear


1 System connection (terminal cable) 2 Foot


3.2   User interface


3.2.1   Display


The illuminated, color display of the terminal is a touch screen, i.e. a touch-sensitive screen. It can be used for
displaying data, entering settings and selecting functions by tapping the screen.


Note
Depending on country-specific requirements, non-calibrated decimal places are highlighted on calibrated bal
ances.
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 CAUTION


Do not touch the touch screen with pointed or sharp objects!


This may damage the touch screen.


Designation Explanation
1 Application name Select application.


The application menu can be selected by touching this zone. The application can
be selected here. This menu can also be displayed by pressing [ ].


2 Date The date can be changed by tapping this zone.
3 Time The time can be changed by tapping this zone.
4 Status icons These status icons indicate special balance statuses (e.g. service due, adjust


ment required, battery replacement). 


A separate selection window is displayed when the icons are tapped. When the
icons are tapped, their functions are explained.


5 Weight value Tapping the weight displays a window showing the result in a large format. This
is useful for reading a weight from a certain distance.


6 Weighing unit The required weighing unit can be changed by tapping the weighing unit, e.g.
from mg to g.


7 SmartTrac SmartTrac is a graphic weighing-in aid, which shows at a glance an already
used and still available weighing range. Various display modes can be selected
for SmartTrac or deactivated by tapping this area.


8 Function keys This area is reserved for Function Keys enabling direct access to frequently
required functions and application settings. If more than 5 function keys are acti
vated, these can be selected with the arrow keys.


9 Information fields This area is used for displaying additional information (information fields) relat
ing to an active application. Tapping the information field enables Information
fields and Function Keys to be displayed directly via menu selection. The level
ing assistant can also be started. 


Screen saver
If the balance is not used for 15 minutes, the display is automatically dimmed and the pixels are inverted about
every 15 seconds. When the balance is used again (e.g. load weight, press key), the display returns to a nor
mal state.







3.2.2   Input dialog boxes


The keyboard dialog box is used to enter characters such as letters, numbers and special characters.


3.2.2.1   Text and number entry


1


2


3


Designation Explanation
1 Data field Displays (entered) alphanumeric and numeric characters.
2 Keyboard Data input area
3 Selection Selects various keyboards.


1 Enter the designation.


2 Confirm with [OK].


Function
 Delete last character


Tap once to place the cursor at
the end of the data field.


3.2.3   Firmware


The firmware controls all balance functions. It enables the balance to be adjusted to a specific working environ
ment.


The firmware is divided as follows:


● Applications


● Application-specific settings


● System settings


● User-specific settings


Note
A displayed menu can be left at any time by repressing the same key as used for its selection.


3.2.3.1   User-specific settings


These settings can be used to adjust the balance to suit the tasks and work techniques of individual users.
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 >
System
>


1


2


3


Designation Explanation
1 Title bar The title bar displays elements for user orientation and information.
2 Contents area The contents area is the main work area for menus and applications. The con


tents depend on the specific application or initiated action.
3 Action bar The action bar contains action buttons for performing specific actions required in


the active dialog box and are available (e.g. [Exit], [STD], [C], [OK]).


1 Settings can be changed by tapping the respective button.


2 To leave the settings, select [Exit].


3 To change the system settings, tap [System].


Function
Exit Exit settings


System Display system settings


3.2.3.2   Applications


Applications are firmware modules for performing specific weighing tasks. The balance is provided with various
applications on delivery. After switching on the balance, the last active user profile and last used application are
loaded. The applications are available under the [ ] key. Instructions for working with standard applications
are provided in the respective sections.


1


2


3


Designation Explanation
1 Title bar The title bar displays elements for user orientation and information.
2 Contents area The contents area is the main work area for menus and applications. The con


tents depend on the specific application or initiated action.







3 Action bar The action bar contains action buttons for performing specific actions required in
the active dialog box and are available (e.g. [Exit], [STD], [C], [OK]).


– An application can be selected by tapping the corresponding button.


Function
System Display system settings


3.2.3.3   Application-specific settings


These settings can be used to adjust the applications to suit specific requirements. The available setting options
depend on the selected application. Pressing the [ ] key opens the multipage menu with settings for a cur
rently active application. Information on the individual setting options is provided in the section relating to the
respective application.


5


4


1


2


3


Designation Explanation
1 Title bar The title bar displays elements for user orientation and information.
2 Contents area The contents area is the main work area for menus and applications. The con


tents depend on the specific application or initiated action.
3 Action bar The action bar contains action buttons for performing specific actions required in


the active dialog box and are available (e.g. [Exit], [STD], [C], [OK]).
4 Button Edit/Select settings (e.g. [Define], [On], [Off]). The contents depend on the


application.
5 Arrow The arrow buttons are used to page forward or back.


1 Settings can be changed by tapping the respective button.


2 Confirm with [OK].


Function
Page forward 


Page back 


3.2.3.4   System settings


System settings (e.g. settings for peripheral devices) are independent of the applications and apply to the entire
weighing system. System settings can be displayed by pressing [ ] and subsequently the [System] button. 
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 >
System 1


2


3


Designation Explanation
1 Title bar The title bar displays elements for user orientation and information.
2 Contents area The contents area is the main work area for menus and applications. The con


tents depend on the specific application or initiated action.
3 Action bar The action bar contains action buttons for performing specific actions required in


the active dialog box and are available (e.g. [Exit], [STD], [C], [OK]).


1 Settings can be changed by tapping the respective button.


2 To leave the settings, tap [Exit].


3.2.4   Security system


The balance has a comprehensive security system with which individual access rights can be defined at
administrator and user level. Access to protected menu areas requires the entry of an identification (ID) and a
password. On delivery of the balance, only the [Administrator] settings in the system settings are protected.


When an ID and password protected menu area is selected, an alphanumeric keyboard is initially displayed for
entry of the ID. 


 CAUTION


Remember IDs and passwords!


Protected menu areas cannot be accessed without ID or password.


– Note IDs and passwords and keep them in a safe place.


1 Enter your ID.
- Case sensitive, tap the [a...z] and [A...Z] button to switch between upper and lower case.
- To enter numbers, tap the [0...9] button.
- Incorrect entries can be deleted character by character with the arrow key .
Note
Entry can be interrupted at any time by tapping [C]. 


2 After entering the full ID, tap [OK]. 


A further dialog box is displayed for entering the password. 


3 Enter the password (for security reasons, this is displayed with asterisks instead of plain text) and confirm
with [OK]. 


If the ID and password are correct, the selected menu area is displayed or the required action initiated. If
these are incorrect, an error message is displayed with a request to enter them again.







4   Installation and Putting into Operation


4.1   Unpacking
Open the balance packaging. Check the balance for transport damage. Immediately inform a METTLER TOLEDO
representative in the event of complaints or missing accessories.


Note
Retain all parts of the packaging. This packaging offers the best possible protection for transporting the bal
ance.


– Use the lifting strap to lift the balance out of the packaging box.


Overview


1 Lifting strap
2 Top packaging
3 Operating instructions and other important documents
4 Balance
5 Set with draft-shield doors and terminal support
6 Set with AC adapter, power supply cable, drip tray, Smart


Grid, SmartGrid cover, SmartPrep single-use funnel and
ErgoClip "Basket" (basket for small weighing objects)


7 Terminal


Note
The terminal is connected to the balance with a cable.


8 Bottom packaging


8
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2


3


4
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1 Remove the lifting strap (1).


2 Remove the top packaging (2).


1 Remove the operating instructions (3).


2 Remove the set with AC adapter (6).


3 Remove the set with draft shield doors (5).
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1 Carefully remove the terminal from the bottom packaging.


2 Remove the protective cover.


Note
Since the terminal is connected to the balance with a cable, only
withdraw the balance slightly from the packaging in order to
remove the protective cover.


1 Place the terminal at the front of the balance.


2 Hold the balance by the guide or handle. Hold the terminal
firmly with the other hand. Pull out both components together
from the bottom packaging.


1 Place the balance with the terminal at the site of use.


2 Remove the cover from the balance.


3 Remove the transport protection (9) of the weighing pan sup
port.


4.2   Scope of delivery
Check the delivery for completeness. The following accessories are part of the standard equipment of the bal
ance:


● Balance with terminal
• RS232C interface
• Slot for second interface (optional)
• Feedthroughs for below-the-balance weighing and for antitheft device


● Set with draft-shield doors and terminal support


● SmartGrid


● SmartGrid cover, chromium-nickel steel 


● SmartPrep single-use funnel (2 pieces)


● Drip tray


● AC adapter with country-specific power cable


● Protective cover for the terminal







● Cleaning brush


● ErgoClip "Basket" (basket for small weighing objects)


● Production certificate


● CE declaration of conformity


● Operating instructions or Quick Start Guide; printed or on CD-ROM, depending on country of use


4.3   Location
An optimal location will ensure accurate and reliable operation of the balance. The surface must be able to
safely take the weight of the balance when fully loaded. The following local conditions must be observed:


Note
If the balance is not horizontal at the outset, it must be leveled during commissioning.


● The balance must only be used indoors and up to a maxi
mum altitude of 4,000 m above sea level.


● Before switching on the balance, wait until all parts are at
room temperature (+5 to 40°C).
The humidity must be between 10% and 80% non-condens
ing.


● The power plug must be accessible at all times.
● Firm, horizontal and vibration-free location.
● Avoid direct sunlight.
● No excessive temperature fluctuations.
● No strong drafts.


Further information can by found in Weighing the Right Way.


4.4   Assembling the balance


1 Remove the transport protection (1).


2 Insert the drip tray (2).
Insert the tray from the front above the bottom plate up to the
partition.


2


1
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1 Insert the SmartGrid from the front.


2 Check that the SmartGrid (1) (2) is correctly hooked in on
both sides.


2


1


1 Insert the top draft shield door (1) at an angle (slightly below
30 degrees) into the rear guide.


2 Carefully fold the draft shield door (2) downwards, see fig
ure.


1


2


The handles (A) must be folded outwards to mount the side
draft shield doors.


1 Mount the draft shield side doors according to the following
instructions, see figure below. 


2 Mount the side doors at an angle of about 30° in the 2 open
ings, see following figure. 


3 Check that the side doors are correctly mounted as described.


4 Mount the side door so that it clicks in place in the balance.
The side door will move easily when correctly mounted.


5 Fold the handle of the side draft shield door inwards.


6 Mount the second draft shield side door. The procedure is
identical.


7 Move the side doors fully back.







A


A


4


2


3


1


1 Fit the front draft shield glass (2).
Insert the glass at an angle into the bottom of the balance at
the front until the two hooks of the front draft shield glass rest
on the rollers (1).


2 Move the front draft shield glass upwards until it engages.


1 Insert the terminal support.


2 Place the cable in the guide of the terminal support.


3 Insert the terminal support into the opening in the front draft
shield glass.


The terminal support must engage with a click.


1 Mount the terminal.


2 Place the terminal in the center of the support.


3 Push the terminal against the balance until it folds down eas
ily at the front of the terminal support.


4 Insert the cable into the balance.


Attention
The balance and terminal are not connected by the terminal support! Always hold the balance and terminal
firmly during transport.


Note
The terminal can also be placed in the area of the balance without the terminal support if the cable is of suffi
cient length.
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4.5   Connecting the balance


 WARNING


Risk of electric shock


a) To connect the balance, only use the supplied three-core power cord with equipment
grounding conductor.


b) Only connect the balance to a three-pin power socket with earthing contact.


c) Only standardized extension cable with equipment grounding conductor must be used for
operation of the balance.


d) Intentional disconnection of the equipment grounding conductor is forbidden.


The balance is supplied with an AC adapter and country-specific power cord. The AC adapter is suitable for use
with the following voltage range:


100 – 240 V AC, 50/60 Hz.


Attention
● Check whether your local power supply falls within this range. If this is not the case, under no circum


stances connect the AC adapter to the power supply, but contact a METTLER TOLEDO representative.
● The power plug must be accessible at all times.
● Prior to use, check the power cord for damage.
● Route the cable in such a way that it cannot be damaged or cause a hindrance when working.
● Ensure that no liquid comes into contact with the AC adapter.


Balance and terminal are at the final location.


1 Connect the AC adapter (1) to the connection socket (2) at
the rear of the balance.


2 Connect the AC adapter (1) to the power supply.


The balance performs a self-test after connection to the power
supply and is then ready to use.


4.6   Setting up the balance


4.6.1   Weighing for the first time


After commissioning the new balance, the first weighing can be carried out. This will also familiarize you with
the operation of the balance.


If the balance is not aligned exactly horizontal, a warning text is generated after switching on the balance with
the request to level the balance.







4.6.1.1   Switching on the balance


Startup
Balance is connected to the power supply.


Terminal and balance are interconnected.


– Press [ ].


Display appears.


Balance is ready to use.


4.6.1.2   Leveling the balance


The balance has a built-in level sensor which permanently monitors correct horizontal alignment. 


If the level sensor detects incorrect leveling, the status indicator at
the terminal shows red. A warning text is displayed and an audi
ble warning generated. A status icon also appears in the top right
corner of the display.


1 To start the leveling assistant, tap [LevelGuide] in the warn
ing message.


Window with level indicator is displayed in real-time.


2 Observe the level indicator on the screen.


The air bubble in the level indicator shows red with incor
rect alignment.


The leveling assistant indicates with red arrows the direc
tion in which the two foot screws at the rear of the balance
must be turned.


3 Turn the foot screw until the air bubble is located in the inner
circle of the level indicator.


The air bubble in the level indicator shows green with cor
rect alignment.


The status indicator at the terminal shows green.


4 Tap [OK].


A message recommending adjustment of the balance is
displayed.


5 Tap [Adjust.int] to adjust the balance.


4.6.1.3   Performing a simple weighing


To perform a simple weighing, only the keys in the lower part of the terminal are required. The balance has sep
arate keys for zeroing [ ] and taring [ ]. 


Zeroing
– Press [ ].


Zeroing


After zeroing, all weights (also the tare weight) apply to this new zero point and the following apply: tare weight
= 0, net weight (= gross weight) = 0.
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Taring
Note
A negative weight is not permitted. An error message is generated. When the stability detector icon extinguishes
(small ring left of the weight display), the indication is stable. The weight is displayed. 


If a weighing container is used, the balance must first be set to zero.


1 Place the container on the balance.


2 Press [ ].


The balance is tared.


The weight of the container is set as the new tare weight and the previous tare (if available) is overwritten. 


The Net display signals that all indicated weights are net weights.


Congratulations!
The first weighing is now complete. The following sections contain further information about the extensive func
tions and applications of this balance.


4.6.2   Handle for operation of the side draft shield doors


The draft shield of the balance can be adjusted to the ambient conditions, weighing method and material to be
weighed.


The position of the handles determines which draft shield doors (left, right or both) are opened.


Try out different combinations by moving the handles up or down. We recommend setting the glass draft shield
so that only the door required for loading is opened. The balance then operates faster due to less disturbing air
flows than with a fully open glass draft shield.


Note
It is recommended to make connections when the draft shield is closed.


1 Move the side door handle downwards.


2 Move the doors fully back.


4.6.3   Setting the reading angle and positioning the terminal


4.6.3.1   Changing the reading angle


To change the reading angle, fold out both tilting feet.







4.6.3.2   Separating the terminal


The terminal is connected to the balance with a cable. For ease of use, the terminal can be separated from the
balance and positioned in a different location.


Note
The cable can also be led out from the rear of the balance. If this is more convenient, contact a METTLER
TOLEDO representative who will be happy to modify the balance.


1 Switch off the balance with [ ].


2 Carefully lift the terminal off the terminal support.
The terminal support can be left on the balance or removed.


3 Carefully remove the cable from the balance if this is possi
ble.


4 Position the balance in the required location.


5 Switch on the balance with [ ].
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4.6.4   Below-the-balance weighing


The balance is provided with a hanger for below-the-balance weighing.
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1 Switch off the balance with [ ].


2 Disconnect the AC adapter cable at the rear of the balance.


3 Disconnect any interface cables.


4 Push all glass draft shield doors back.


5 Lift the terminal off the terminal support.


6 Disconnect the connecting cable.


7 Place the terminal at the side of the balance.


8 Move the balance over the edge of the table until the opening
is visible from below, see diagram on the left.


9 Slacken the screw until the cover plate can be turned to the
side and the hanger for weighing below the balance is easily
accessible. 


10 Fix the cover plate in the new position with the screw, see
diagram on the right.


11 Move the balance back to its original position.


12 Connect the terminal cable.


13 Place the terminal in the terminal support.


14 Move all glass draft shield doors to the front.


15 Fix any interface cables.


16 Plug the AC adapter into the power supply socket at the rear
of the balance.


17 Switch on the balance with [ ].


The balance is now ready for mounting the below-the-bal
ance weighing device.


4.6.5   Mounting the ErgoClips


ErgoClips allow simple weighing directly in tare containers.


The supplied ErgoClip or an optional ErgoClip must be mounted as described below.


Attention
Before mounting an ErgoClip, the balance must be switched off with the [ ] key.


Important note!
If the balance is not switched off before mounting, the ProFACT function will not be activated. 


Reason
The mounted ErgoClip causes the dead load tolerance range of the balance to be exceeded. As a result, the bal
ance does not activate ProFACT so as not to interrupt an assumed weighing process.


When the  status icon is displayed, this means that: "The balance needs to activate ProFACT", but cannot.







1 Switch off the balance with [ ].


2 Remove the SmartGrid from the balance.


3 Snap the ErgoClip on to the SmartGrid.


4 Place the SmartGrid with mounted ErgoClip on the balance.
An optional "Flask" or "Tube" ErgoClip can be used.


5 Switch on the balance with [ ].


4.6.6   Mounting the single-use aluminum weighing pan


The single-use aluminum weighing pan is only suitable for weighing with specific tare containers.


Note
For standard operation with conventional tare containers, we do not recommend using this weighing pan. Its
use may affect the stabilization time and degree of accuracy. The listed specifications are reached without a
weighing pan.


 CAUTION


Hand injuries


Take care when handling the weighing pan, the corners and edges are extremely sharp!


– Gloves must be worn.


To mount the single-use aluminum weighing pan, remove the SmartGrid from the weighing chamber.


1 Remove the SmartGrid from the balance.


2 Place the single-use aluminum weighing pan on the SmartGrid from above.


3 Fold the 4 side flaps under the bars of the SmartGrid.


4 Place the SmartGrid with weighing pan on the balance.


4.6.7   Fitting the SmartGrid cover


Note
For standard operation with conventional tare containers, we do not recommend using this weighing pan. Its
use may affect the stabilization time and degree of accuracy. The listed specifications are reached without a
weighing pan.


Attention
With the SmartGrid cover fitted, the balance does not switch to the "standby" mode. 


 CAUTION


Hand injuries


Take care when handling the weighing pan, the corners and edges are extremely sharp!


– Gloves must be worn.


To fit the SmartGrid cover, remove the SmartGrid from the weighing chamber.
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1 Remove the SmartGrid from the balance.


2 Gently press the SmartGrid cover on to the SmartGrid.


3 Place the SmartGrid with fitted SmartGrid cover on the bal
ance.


4.7   Transporting the balance


4.7.1   Switching off the balance


1 Switch off the balance with [ ].


2 Disconnect the balance from the power supply.


3 Disconnect all interface cables.


4.7.2   Transport over short distances


To move the balance over a short distance to a new location, follow the instructions below.


 CAUTION


Damage to the balance


Never lift the balance by the glass draft shield as this can cause damage!


1 Hold the balance by the guide for the top draft shield door
with one hand.


2 Hold the terminal with the other hand.
Since the terminal is not permanently connected to the bal
ance, both the balance and terminal must always be held
with one hand.


3 Carefully lift the balance and carry it to its new location. See
Location (page 25).
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4.7.3   Transport over long distances


The complete original packaging must be used for transportation or shipment of the balance over long dis
tances or if it cannot be ensured that the balance will be transported upright.


Remove the following parts







1 Lift the terminal (1) out of the terminal support and place it
next to the support.


2 Remove the terminal support (2) from the balance.


3 Tilt the draft shield front glass (3) away from the balance.


4 Carefully move the draft shield side doors (4+5) towards the
respective handle and remove the side doors from the guide.


5 Lift the front of the top draft shield door (6) and remove it
from the guide.


6 Lift the front of the intermediate shelf (9) and remove it
upwards.


7 Carefully lift the front of the SmartGrid (7) and lift it out of the
guide.


8 Remove the drip tray (8).
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Pack the draft shield glass panels and terminal support (Item 2-6).


– Place these parts in the compartments provided in the origi
nal packaging.
Note
It is recommended to place paper between the side draft
shield glass panels.


Pack the AC adapter, power cord and individual components (Item 7+8)


1 Place the AC adapter and power cord in the packaging.


2 Place the drip tray (8) upside down in the packaging.


3 Place the SmartGrid (7) upside down on the drip tray.


4 Place the ErgoClip "Basket" in the packaging.


 CAUTION


Damage to the balance


Follow the instructions below to avoid damaging the balance when placing in the packag
ing.
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1 Slide the transport protection along the weighing pan guide.


2 Move the guide of the top draft shield door to the front.


3 Move the handles for the draft shield side doors upwards and
slide the doors to the front.


Note
The protective covers supplied with the balance and terminal can
be used for packing. These are not shown in the diagrams in
order to illustrate how the individual components must be posi
tioned. The use of these protective covers is recommended.


1 Place the terminal on the balance, see diagram.


2 Carefully place the balance in the bottom packaging.


– Remove the terminal and place it in front of the packaging on
the table.


– Place the packaging set with the draft shield glass panels in
the packaging, see diagram.


1 Place the set with the AC adapter in front of the set with draft
shield glass panels.


2 Place the terminal in the packaging as illustrated. 







1 Place the top packaging in position.


Ensure that the packaging is correctly positioned.


2 Place the lifting strap around both parts of the packaging, see
diagram.


3 Tighten the strap around the packaging.


Lift the packed balance by the lifting strap and place in the
transport box.
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5   System Settings
Navigation: [ ] > [System]


This section describes the procedure for adapting the weighing system to suit specific requirements. The system
settings apply to the entire weighing system and therefore to all applications.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Note 


● The detail of the protocol depends on the point at which printout is activated in the system settings. When
[ ] is pressed in the uppermost level of the system settings, all system settings are recorded. If printing is
started in the [Peripherals] submenu for example, only the settings for the peripheral devices are recorded.


● The Test/Adj. Weights, Test Sequences and Tasks submenus in the [Adjust/Test] menu must be printed
separately.


– The system settings can be displayed by pressing [ ] and subsequently the [System] button.


The [System] window is displayed.


Example: Printout


System                  


Adjust/Test             


ProFACT               On


ProFACT                 


ProFACT                 


Weekdays                


Monday                 x


Tuesday                x


Wednesday              x


Thursday               x


Friday                 x


Saturday               x


Sunday                 x


Time 1              9:00


ProFACT                 


Time                    


Time 2               Off


ProFACT                 


Time                    


Time 3               Off


ProFACT                 


Time                    


Temp.Criterion  1 Kelvin


Protocol Trigger      On


Autom. ext. Adjust.  Off


Autom. ext. Adjust.     


Autom. ext. Adjust.     


Weekdays                


Monday                 x


Tuesday                -


Wednesday              -


Thursday               -


Friday                 -


Saturday               -


Sunday                 -


Autom. ext. Test     Off


Autom. ext. Test        


Weekdays                


Monday                 x


Tuesday                -


Wednesday              -


Thursday               -


Friday                 -


Saturday               -


Sunday                 -


Time                9:00


Time                                       


Test History            


Adj. History            


Adj. History Selection  


Selection               


Manual adjust.         x


Temperature            x


Time Adjust.           x


Display Datasets Last 50


Protocol                


Date/Time              x


User                   x


Balance Type           x


SNR                    x


SW-Version             -


Balance ID             -


Weight ID              -


Certificate No. 


5.1   System settings overview
The system settings are displayed in the form of symbols. The individual settings can be displayed and
changed by tapping the symbols on the touch screen.


1 Tap, e.g. [Adjust/Test].


The [Adjust/Test] window is displayed.


2 Select the required menu item (e.g. Test Sequences).


3 Tap [Define].


Test Sequences window is displayed.







4 Change the settings and confirm with [OK].


5 To exit the menu item, tap [OK].


6 To exit the system settings, tap [Exit] or press [ ].


Designation Explanation
Adjust/Test Settings for adjustment and test functions for verification of


adjustments.


Info Display/printing of balance information.


Standby Settings for the standby mode.


Date/Time Entry of date and time and selection of required display formats. 


Peripherals Configuration of interface for various peripheral devices.


Option Configuration of the optional interface.


Levelcontrol Settings for the built-in level sensor.


User Setting Configuration of user settings.


Administrator Configuration of the security system of the balance with alloca
tion of access rights and passwords for weighing functions and
menus.


Menu structure
Main menu Submenu Further information


Test/Adj. Weights See Settings for adjustments and
tests (page 41)


Test Sequences See Test sequences (page 43)
Tasks See Tasks (page 60)
ProFACT / Int. Adj. See ProFACT/int. Adjustment


(page 63)
Autom. ext. Adjust. See Automatic adjustment with an


external test weight (page 65)t
Autom. ext. Test See Testing the adjustment with an


external test weight (page 66)
Test History See Test history (page 67)


Adjust/Test


Protocol See Protocol – Definition of adjust
ment and test reports (page 68)


Balance IDInfo
Info


See Info (page 69)


Standby Standby See Standby (page 69)
Date format
Date
Time Format


Date/Time


Time


See Date/Time (page 70)
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Printer
Host
LabX
LabX Controlled Device
Secondary Display
Barcode
RFID


Peripherals


LC I/O


see Peripherals (page 70)


DHCP
IP-Adress
Subnet Mask
Standard Gateway
Domain Name Server


Option


Hostname


See Option (page 72)


OffLevelcontrol
Levelcontrol


See Level sensor (page 73)


Wghparam
User
Terminal


User Setting


User Reset


see User settings (page 74)


Protected Area: Enter Administrator
ID.
Protected Area: Enter Admin. Pass
word.
Administrator ID
Administrator Password
Master Reset
Home Rights


Administrator


Passw. Change Date


see Administrator (page 82)


5.2   Adjustment/Test


5.2.1   Introduction for adjustment and tests


This section applies to the configuration of the balance for carrying out adjustments and tests.


The balance is assembled and installed as stated in the operating instructions.


The balance leveled.


1 Connect the printer to printout settings or reports.


2 Activate the printer as an output device in the peripheral device settings.


Principles for carrying out adjustments and tests
Balances play a decisive role in research, development, quality assurance and production. Weighing errors
cost time and money and non-compliance with legal requirements can be detrimental to health. With the Good
Weighing Practice™ of METTLER TOLEDO, the routine testing of balances is efficient, precise and safe. Our
GWP® Verification Service also offers a unique, personalized document with precise suggestions for the rou
tine testing of balances, taking specific weighing risks into account:


● How the balance should be tested and how often.
● What weights are used.
● What tolerances are appropriate.







GWP® Test Manager was specially developed, as part of our balance firmware, to simplify routine tests. In
combination with GWP® Verification, efficient balance testing is ensured and specific audit requirements can
be fulfilled more easily.


Further information can be found on our website: www.mt.com/GWPVerification


GWP® Test Manager
GWP® Test Manager is a collection of security functions for the balance. These individually programmable
functions improve measuring accuracy and routine testing of the balance. Some of these functions serve for
routine testing with external test weights. This means that the balance provides active support with test requests
and predefined guided sequences. This ensures that outstanding tests are not forgotten and complex tasks such
as repeatability tests can be carried out accurately by any person in the laboratory. 


Additional functions were developed to prevent measuring errors with active user support and internal sensors.
These are, e.g. temperature sensors that can register possible temperature changes in the measuring cell and
initiate internal adjustment. The respective location of the balance can be assessed with the aid of the internal
weight. 


A precondition is the definition of criteria to be fulfilled to ensure that the balance displays appropriate mes
sages or performs specific operations. This is possible with GWP® Test Manager. The sequences can be doc
umented via PC software or printer via the interface.


The configuration process
In order to prepare the balance for a routine test and adjustment, a straightforward 3-stage process is required:


1 Register the test weights.


Information relating to all test weights is stored in a balance database.


2 Define the test sequence.


Describes the type of test (method) and the test weight and tolerance with which this must be carried
out.


3 Carry out the test sequence.


The task defines when and how the test sequence must be started and carried out.


Documentation and storage
To ensure the traceability of adjustments and tests, it is important to print the settings and periodically the
results of the test history. 


The results are stored in the test history up to maximum 120 entries. When this limit is reached, the oldest
results are overwritten. 


Each time the test sequence is changed, the version number is increased and displayed in the right top corner
of the display. It is recommended to print and file each new version in a folder. 


A complete list of individual settings can be printed by pressing the [ ] key while the respective menu is open. 


5.2.2   Settings for adjustments and tests


Navigation: [ ] > [System] > [Adjust/Test]


This section describes all menu options and parameters relating to adjustment and testing of the balance.


For carrying out adjustments and tests, see Balance adjustment and testing (page 111).


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
Test/Adj.
Weights


Define the test weights and parameters for adjust
ment. Procedures for testing or adjustment.


See Test/Adjustment - weight settings
(page 42)


Test Sequences Defines the parameters of a test sequence for testing
and behavior of the balance. 


See Test sequences (page 43)
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Tasks Defines the task of a test sequence. See Tasks (page 60)
ProFACT / Int.
Adj.


Fully automatic internal balance adjustment. See ProFACT/int. Adjustment
(page 63)


Autom. ext.
Adjust.


Automatic external adjustment. See Automatic adjustment with an
external test weight (page 65)


Autom. ext. Test Adjustment testing. See Testing the adjustment with an
external test weight (page 66)


Test History Defines the settings for the test history. See Test history (page 67)
Protocol Defines the settings for the adjustment and test pro


tocols.
See Protocol – Definition of adjust
ment and test reports (page 68)


5.2.2.1   Test/Adjustment - weight settings 


Navigation: [ ] > [System] > [Adjust/Test] > Test/Adj. Weights


This menu can be used to enter the designations or numbers of the certificate supplied with the respective test
weight. This enables each external test weight to be clearly assigned to a specific certificate. Up to 12 external
test weights can be configured. These test weights are used to carry out external tests and adjustments.


1 Tap [Define].


Test/Adj. Weights window is displayed.


2 Select an undefined weight or the name of the weight, the parameters of which are to be updated.


3 Tap [Define].


4 Change the settings and confirm with [OK].


5 To exit the menu item, tap [OK].


The defined weights are available for selection again in the test sequences.


Note
When the weight list is displayed, all parameters of the 12 test weights can be printed out with [ ]. 


Menu structure
Main menu Submenu Further information


Name
Weight ID
Class
Certificate No.
Weight Set No.
Actual Value


Test/Adj. Weight 1 …
Test/Adj. Weight12


Next Recalibration


See Parameter table


The following parameters can be defined:


Parameters Explanation Values
Name Defines a name for a test weight (max. 20 characters).


Note
Alternatively to the weight ID and certificate number (e.g.
20 g QK).


Any
(Test/Adj. Weights)*


Weight ID Defines the identification (ID) of the weight (max. 20 characters). 


Note
The weight ID is shown in the balance certificate. The ID can also
contain a company-specific identification or test equipment num
ber.


Any
(Define)*







Class Selects the predefined class. 


Note
Own can be selected if no other class can be used.


E1* | E2 | F1 | F2 | M1 |
M2 | M3 | ASTM1 |
ASTM2 | ASTM3 |
ASTM4 | ASTM5 |
ASTM6 | ASTM7 | Own


Certificate No. Defines the certificate number of the external test weight used
(max. 20 characters).


Any
(Define)*


Weight Set No. Defines the identification number of the set of weights if the test
weight belongs to a set of weights (max. 20 characters).


Any
(Define)*


Actual Value Weight from the weight certificate. Irrespective of the type of bal
ance, the full value should be taken over without taking the deci
mal places of the balance into account (e.g. 20.00124 g).


Note
Methods use the actual value; this is rounded to the maximum
decimal places of the balance and used for calculation.


Weight
(0 g)*


Next Recalibra
tion


Entry of the date of the next weight calibration.


Note
If no weight calibration is planned, the default value
(31.12.2099) should be maintained .


DD.MM.YYYY
(31.12.2099)*


* Factory setting


5.2.3   Test sequences


Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences


Test sequences define which test is carried out with which test weight. The user is guided through the test with
the display of clear instructions.


Note
The test should be carried out according to GWP® or other QM systems. The behavior of the balance must also
be defined for configuration of the test sequence.


When Test Sequences is selected, a list of test sequences, the parameters of which can be adapted or overwrit
ten, is displayed.


Up t o 12 test sequences can be defined.


The test weights required for the test are defined in the Test/Adj. Weights menu.


1 Tap [Define].


Test Sequences window is displayed.


2 Select an undefined or existing test sequence to be configured or adapted.


3 Tap [Define].


Test Sequence window is displayed.


4 Enter the designations and parameters and confirm with [OK]. 


5 To exit the menu item, tap [OK].


The test sequence is stored in the Test Sequence menu.


Each time a test sequence is stored, the version number is increased by 1. The version number is
shown at the top right of the display.


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:
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Menu item Explanation Further information
Test Sequence 1
… Test
Sequence 12


Defines the parameters for Test Sequence 1 …
Test Sequence 12.


See Configuration of test sequence
parameters (page 44)


Note
When the test sequence list is displayed, all parameters of the 12 test sequences can be printed with [ ]. 


5.2.3.1   Configuration of test sequence parameters


Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 


Menu structure
Main menu Submenu Further information


Name See Name (page 44)
Preparation Instructions See Preparations (page 44)
Method See Method (page 45)
Action if Failure See Error action (page 57)
Instructions if Failure See Error instructions (page 59)
Code to Unblock See Release code (page 59)


Test Sequence 1


Entry in GWP History See Entry in GWP History (page 60)


5.2.3.1.1   Name


Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Name


The following parameters can be defined:


Parameters Explanation Values
Name Defines a designation for a test sequence (max. 20 characters). 


Note
The name must be comprehensible to enable clear identification
and easy traceability.


Any
(Test Sequence 1)*


* Factory setting


5.2.3.1.2   Preparations


Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Preparation Instruc
tions


The following parameters can be defined:


Parameters Explanation Values
Preparation
Instructions


Selection of preparatory instructions. 


None = no preparatory instructions are displayed in the test
sequence. 


This is normally used for test sequences requiring no user
actions, e.g. test sequences with the SERVICE method. 


Standard = the following preparatory instructions are displayed
in the test sequence. These correspond to the typical SOP stan
dard. The instructions must be followed and confirmed with [OK]
before the rest of the test sequence can be continued.
The Name test sequence was started.
Follow the instructions below:
1. Clean the weighing pan. 2. Level the balance. 3. Switch on
the printer. 4. Have the test weights ready. 5. Have the weight
tweezers/fork ready. When all instructions have been followed,
confirm with [OK] and follow further test sequence instructions.


None* | Standard







* Factory setting


5.2.3.1.3   Method


Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method


A method describes the type of test to be carried out and defines the main purpose of a test sequence. The test
weights and respective tolerances to be used must be defined as part of the method. There are 8 different meth
ods available.


The following parameters can be defined:


Menu item Explanation Further information
None No method has been selected.
EC Method for eccentric load test. See EC Method for eccentric load test


(page 47)
RP1 Method for repeatability test. See RP1 Method for repeatability test


(page 48)
RPT1 Method for repeatability test with tare weight. See RPT1 Method for repeatability


test with tare weight (page 49)
SE1 Method for sensitivity test with one test weight See SE1 Method for sensitivity test


with one test weight (page 51)
SE2 Method for sensitivity test with two test weights See SE2 Method for sensitivity test


with two test weights (page 52)
SERVICE Service method. See SERVICE method reminder/pre-


warning time (page 53)
SET1 Method for sensitivity test with tare weight and one


test weight.
See SET1 Method for sensitivity test
with tare weight and one test weight
(page 55)


SET2 Method for sensitivity test with tare weight and two
test weights.


See SET2 Method for sensitivity test
with tare weight and two test weights
(page 56)


The EC, RP1, RPT1, SE1, SE2, SET1 and SET2 methods require the definition of one or more test weights and
the respective tolerances. 


Note
The SERVICE method requires no test weights.


The test weights required for the test are defined in the Test/Adj. Weights menu.


1 Select a method (example EC).


2 Select the test weight for the test.


3 Define the test tolerances for the test weight.


4 Define the result tolerances for the method result.


5 To store the settings, tap [OK].


Attention
It is important to distinguish between the test tolerances of the individual weight measurements during the test
sequence and the result tolerances (method tolerances) for the final result EC, RP1 and RPT1 methods). For
these methods, two further tolerances are applied to the test sequence result. These two tolerances are equally
defined and applied, as for the test tolerances.


Note
If a method is used that calculates a final result, it is recommended to exclude the test and tare weight toler
ances so that the complete test sequence is carried out and the result tolerance (method tolerance) T2 is
applied.
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Weights
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > Method >
Test Weight


The following parameters can be defined:


Parameters Explanation Values
Test/Adj. Weight Selects the predefined test weight.


Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tare Weight Selects the predefined test weight corresponding to the tare con
tainer weight.
Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > Method >
Tolerances


Menu structure
Main menu Submenu Further information


Tolerance T1
Name T1
Tolerance T2


Tolerances


Name T2


See Section, Definition of test toler
ances


Definition of test tolerances
Defines the test weight tolerance. Each test weight has two corresponding tolerances (T1 and T2), which are
applied during a test sequence.


The following parameters can be defined:







Parameters Explanation Values
Tolerance T1 Defines the weight measuring tolerance T1.


The tolerance T1 is used as a warning for the user and should
not be less than T2. If this tolerance is exceeded, a warning is
generated. The user can end the test sequence. A record of this
warning is stored in the test history and printed in the report. If T1
is not to be defined as part of the test sequence, it can be deacti
vated by setting to 100%.


Note
The minimum value for the tolerance T1 depends on the type of
balance and is one digit.


Any


Name T1 Defines a designation for T1 (max. 20 characters). Any
(Warn Limit)*


Tolerance T2 Defines the weight measuring tolerance T2.
When tolerance T2 is reached, the test sequence is aborted. A
message is displayed informing the user that the test has failed.
The error is stored in the test history and printed in the protocol. If
T2 is not to be defined as part of the test sequence, it can be
deactivated by setting to 100%.


Note
The minimum value for the tolerance T2 depends on the type of
balance and is one digit.


Any


Name T2 Defines a designation for T2 (max. 20 characters). Any
(Control Limit)*


* Factory setting


Note
When the test menu is open, a complete list of settings can be printed with [ ].


EC Method for eccentric load test 
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [EC]


The purpose of the EC method (eccentric load test) is to ensure that every eccentric load deviation is within the
necessary user SOP tolerances. 


The method uses two result tolerances (method tolerances), s T1 and s T2, which are applied to the test
sequence result. They function similar to T1 and T2.


Menu structure
Main menu Submenu Further information


Test/Adj. Weight See Section, Test weightTest Weight
Tolerances See Method (page 45)
Tolerance EC T1
Name EC T1
Tolerance EC T2


Tolerance for Eccentricity Dev.


Name EC T2


See Section, Tolerances for eccentric
load deviation 


Test Weight
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [EC] > Test
Weight > Test/Adj. Weight


The following parameters can be defined:
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Parameters Explanation Values
Test/Adj. Weight Selects the predefined test weight.


Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances The tolerances T1 and T2 apply to individual weight measure
ment and not to eccentric load calculation. 


Note
If the eccentric load test is to be completed, also in the event of
an error, T2 must be set to 100%.


Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2


Tolerances for eccentric load deviation
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [EC] > Test
Weight > Tolerance for Eccentricity Dev.


The following parameters can be defined:


Parameters Explanation Values
Tolerance EC T1 Defines the tolerance EC T1 for the eccentric load deviation.


If the result tolerance (method tolerance) EC T1 is exceeded, the
eccentric load test is passed with a warning.


Any
(0.10 g)*


Name EC T1 Defines a designation for EC T1 (max. 20 characters). Any
(Warn Limit)*


Tolerance EC T2 Defines the tolerance EC T2 for the eccentric load deviation.
If the result tolerance (method tolerance) T2 is exceeded, the
eccentric load test fails.


Any
(0.10 g)*


Name EC T2 Defines a designation for EC T2 (max. 20 characters). Any
(Control Limit)*


* Factory setting


RP1 Method for repeatability test 
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [RP1]


The RP1 method calculates the mean and standard deviation (Symbol s) of a series of measurements with a
single test weight in order to determine the repeatability of the balance. 


The method uses two result tolerances (method tolerances), s T1 and s T2, which are applied to the test
sequence result. They function similar to T1 and T2.


Menu structure
Main menu Submenu Further information


Test/Adj. Weight See Section, Test weightTest Weight
Tolerances See Method (page 45)
Tolerance s T1
Name s T1
Tolerance s T2


Tolerances (s)


Name s T2


See Section, Tolerances (s) for
repeatability test 


Number of Repetitions no submenu See Section, Number of repetitions







Test Weight
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [RP1] >
Test Weight > Test/Adj. Weight


The following parameters can be defined:


Parameters Explanation Values
Test/Adj. Weight Selects the predefined test weight.


Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances The test weight tolerances apply to all individual weights, but are
not applied to the standard deviation as this is calculated. 


Note
If the repeatability test is to be completed, also in the event of an
error, the test weight tolerances must be set to 100%.


Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2


Tolerances (s) for repeatability test
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [RP1] >
Test Weight > Tolerances (s)


The following parameters can be defined:


Parameters Explanation Values
Tolerance s T1 Defines the tolerance s T1 for the repeatability test.


If the tolerance s T1 is exceeded, the repeatability test is passed
with a warning. 


Any
(0.000 g)*


Name s T1 Defines a designation for s T1 (max. 20 characters). Any
(Warn Limit)*


Tolerance s T2 Define the tolerance s T2 for the repeatability test.
If the tolerance s T2 is exceeded, the repeatability test fails.


Any
(0.000 g)*


Name s T2 Defines a designation for s T2 (max. 20 characters). Any
(Control Limit)*


* Factory setting


Number of Repetitions
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [RP1] >
Test Weight > Number of Repetitions


The following parameters can be defined:


Parameters Explanation Values
Number of Rep
etitions


Defines the number of weight measurements of a series. 2 … 15
(10)*


* Factory setting


RPT1 Method for repeatability test with tare weight 
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [RPT1]
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The RPT1 method calculates the mean and standard deviation (Symbol s) of a series of measurements with
two test weights in order to determine the repeatability. In contrast to the RP1 method, a second test weight is
used to simulate the use of a tare container. 


The method uses two result tolerances (method tolerances), s T1 and s T2, which are applied to the test
sequence result. They function similar to T1 and T2.


Menu structure
Main menu Submenu Further information


Test/Adj. Weight See Section, Tare weightTare Weight
Tolerances See Method (page 45)
Test/Adj. Weight See Section, Test weightTest Weight
Tolerances See Method (page 45)
Tolerance s T1
Name s T1
Tolerance s T2


Tolerances (s)


Name s T2


See Section, Tolerances (s) for
repeatability test 


Number of Repetitions no submenu See Section, Number of repetitions


Tare Weight
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [RPT1] >
Tare Weight > Test/Adj. Weight


The following parameters can be defined:


Parameters Explanation Values
Tare Weight Selects the predefined test weight corresponding to the tare con


tainer weight.
Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances It is recommended to set the tare weight tolerances to 100%. Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2


Test Weight
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [RPT1] >
Test Weight > Test/Adj. Weight


The following parameters can be defined:







Parameters Explanation Values
Test/Adj. Weight Selects the predefined test weight.


Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances The test weight tolerances are applied to each single value, but
not to the standard deviation. 


Note
If the repeatability test is to be completed, also in the event of an
error, the test weight tolerances must be set to 100%.


Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2


Tolerances (s) for repeatability test
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [RPT1] >
Test Weight > Tolerances (s)


The following parameters can be defined:


Parameters Explanation Values
Tolerance s T1 Defines the tolerance s T1 for the repeatability test.


If the tolerance s T1 is exceeded, the repeatability test is passed
with a warning. 


Any
(0.000 g)*


Name s T1 Defines a designation for s T1 (max. 20 characters). Any
(Warn Limit)*


Tolerance s T2 Define the tolerance s T2 for the repeatability test.
If the tolerance s T2 is exceeded, the repeatability test fails.


Any
(0.000 g)*


Name s T2 Defines a designation for s T2 (max. 20 characters). Any
(Control Limit)*


* Factory setting


Number of Repetitions
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [RPT1] >
Test Weight > Number of Repetitions


The following parameters can be defined:


Parameters Explanation Values
Number of Rep
etitions


Defines the number of weight measurements of a series. 2 … 15
(10)*


* Factory setting


SE1 Method for sensitivity test with one test weight 
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SE1]


The SE1 method tests the sensitivity of the balance with one test weight. 


Menu structure
Main menu Submenu Further information


Test/Adj. Weight See Section, Test weightTest Weight
Tolerances See Method (page 45)
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Test Weight
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SE1] >
Test Weight > Test/Adj. Weight


The following parameters can be defined:


Parameters Explanation Values
Test/Adj. Weight Selects the predefined test weight.


Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances The test tolerances are used for the sensitivity test. Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2


SE2 Method for sensitivity test with two test weights 
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SE2]


The SE2 method tests the sensitivity of the balance with two test weights. 


Menu structure
Main menu Submenu Further information


Test/Adj. Weight See Section, Test weight 1Test Weight 1
Tolerances See Method (page 45)
Test/Adj. Weight See Section, Test weight 2Test Weight 2
Tolerances See Method (page 45)


Test Weight 1
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SE2] >
Test Weight 1 > Test/Adj. Weight


The following parameters can be defined:


Parameters Explanation Values
Test/Adj. Weight Selection of the first predefined test weight.


Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances The test tolerances are used for the sensitivity test. Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2







Test Weight 2
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SE2] >
Test Weight 2 > Test/Adj. Weight


The following parameters can be defined:


Parameters Explanation Values
Test/Adj. Weight Selects the second predefined test weight.


Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances The test tolerances are used for the sensitivity test. Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2


SERVICE method reminder/pre-warning time
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SERVICE]


The SERVICE method is a special method that requires no test weight. It is normally set to perform regular
checks of various data (dates) in the background. It usually ends automatically without any user action and
displayed messages. It is normally used as a reminder for the next service date or MinWeigh date. The date is
checked on a regular basis and a message is only displayed when the defined task is due. The SERVICE
method can also be used to draw early attention to a due test appropriate to the pre-warning time.


The SERVICE method can also only be used for the display of Preparation Instructions. For example, the user
is requested to level the balance on a daily basis. In this special case, the Preparation Instructions must be
set in the test sequence setting to Standard. Ensure that no elements are selected in the method status.


See Configuration of test sequence parameters (page 44).


Note
To enable this test sequence to be ended without user actions, Preparation Instructions must be set in the test
sequence to None.


The following parameters can be defined:


Menu item Explanation Further information
Status Defines the data (dates) to be checked in this test


sequence. 


Note
Multiple selections are possible for all available
options. The user receives a message when this
task is due.


See Section, Status


Early Warning
Alert


Defines the alarm pre-warning time. See Parameter table
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Status
Menu structure
Main menu Submenu Further information


Battery Change
Service
MinWeigh
Weight
Task 1
Task 2
Task 3
Task 4
Task 5
Task 6
Task 7
Task 8
Task 9
Task 10
Task 11


Status


Task 12


See Parameter table


Early Warning Alert no submenu


The following parameters can be defined:


Parameters Explanation Values
Battery Change Date of next battery replacement.  (deactivated)* |


 (activated)
Service Date of next service.  (deactivated)* |


 (activated)
MinWeigh Date of next MinWeigh.  (deactivated)* |


 (activated)
Weight Date of next calibration (for all test weights).  (deactivated)* |


 (activated)
Task 1 … Task
12


Date of next task display.


Settings for task configuration, see Tasks (page 60).


 (deactivated)* |
 (activated)







Early Warning
Alert


Defines how early the alarm is to be generated. The battery
replacement reminder can be displayed, e.g. 7 days prior to the
due date.
If the test is passed in the pre-warning period, it is recorded as
"passed with warning". If the pre-warning period has expired, the
test is failed. Further instructions, see Error instructions
(page 59).


Note
When using the pre-warning time as a reminder for other tasks, 2
tasks are required - one for the original test sequence and one for
the reminder.
With the SERVICE method, several dates can be checked simul
taneously, see Multiple selection under Status. The same pre-
warning time applies to all dates however. If different pre-warning
times are necessary, several SERVICEmethods must be defined.
The reminder task is created to regularly check the data. Select
the test frequency in relation to the pre-warning period and fre
quency of the test sequence being carried out.


1 … 365 days
(7 days)*


* Factory setting


SET1 Method for sensitivity test with tare weight and one test weight 
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SET1]


The SET1 method tests the sensitivity of the balance with two test weights. The first test weight is used to simu
late a tare container.


Menu structure
Main menu Submenu Further information


Test/Adj. Weight See Section, Tare weightTare Weight
Tolerances See Method (page 45)
Test/Adj. Weight See Section, Test weightTest Weight
Tolerances See Method (page 45)


Tare Weight
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SET1] >
Tare Weight > Test/Adj. Weight


The following parameters can be defined:


Parameters Explanation Values
Tare Weight Selects the predefined test weight corresponding to the tare con


tainer weight.
Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Note
A check is initially carried out to see whether the tare weight is
within the predefined weight tolerances. Whilst on the balance,
the test weight is used to determine the sensitivity.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances It is recommended to set the tare weight tolerances to 100%. Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2
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Test Weight
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SET1] >
Test Weight > Test/Adj. Weight


The following parameters can be defined:


Parameters Explanation Values
Test/Adj. Weight Selects the predefined test weight.


Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances The test tolerances are used for the sensitivity test. Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2


SET2 Method for sensitivity test with tare weight and two test weights
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SET2]


The SET2 method tests the sensitivity of the balance with three test weights. The second test weight (tare
weight) is used to simulate a tare container.


Menu structure
Main menu Submenu Further information


Test/Adj. Weight See Section, Test weight 1Test Weight 1
Tolerances See Method (page 45)
Test/Adj. Weight See Section, Tare weightTare Weight
Tolerances See Method (page 45)
Test/Adj. Weight See Section, Test weight 2Test Weight 2
Tolerances See Method (page 45)


Test Weight 1
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SET2] >
Test Weight 1 > Test/Adj. Weight


The following parameters can be defined:


Parameters Explanation Values
Test/Adj. Weight Selection of the first predefined test weight.


Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12







Tolerances The test tolerances are used for the sensitivity test. Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2


Tare Weight
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SET2] >
Tare Weight > Test/Adj. Weight


The following parameters can be defined:


Parameters Explanation Values
Tare Weight Selects the predefined test weight corresponding to the tare con


tainer weight.
Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Note
A check is initially carried out to see whether the tare weight is
within the predefined weight tolerances. Whilst on the balance,
the test weight is used to determine the sensitivity.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances It is recommended to set the tare weight tolerances to 100%. Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2


Test Weight 2
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Method > [SET2] >
Test Weight 2 > Test/Adj. Weight


The following parameters can be defined:


Parameters Explanation Values
Test/Adj. Weight Selects the second predefined test weight.


Test/Adj. Weight 1 … Test/Adj. Weight12 = defined in Test/Adj.
Weights menu item.


Test/Adj. Weight 1 |
Test/Adj. Weight 2 |
Test/Adj. Weight 3 |
Test/Adj. Weight 4 |
Test/Adj. Weight 5 |
Test/Adj. Weight 6 |
Test/Adj. Weight 7 |
Test/Adj. Weight 8 |
Test/Adj. Weight 9 |
Test/Adj. Weight10 |
Test/Adj. Weight11 |
Test/Adj. Weight12


Tolerances The test tolerances are used for the sensitivity test. Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2


5.2.3.1.4   Error action


Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Action if Failure


Defines how the balance should react if the test fails or is aborted. There are 3 types of behavior.


Menu structure
Main menu Submenu Further information
None no submenu
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Warning Message
Time Interval
Max. Number Of Warnings


Warning


Action after Failure


See Section, Warning


1
2
3


Attempts


Until Passed


See Section, Attempts


Warning
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Action if Failure >
Warning


The following parameters can be defined:


Parameters Explanation Values
Warning Mes
sage


Defines the warning dialog for the user.
The user can work as normal, but receives repeated warnings
that the test sequence has failed. The user is requested to restart
the test sequence.
The dialog window with the warning dialog also contains a
[Start] button for restarting the test sequence.


Standard = the test sequence Name has failed. Start the test
sequence again.


Advanced = the test sequence Name has failed. Follow the steps
below:
1. Check the weighing parameters. 2. Start the test sequence
again via function key or directly via the [Start] button.


Note 


● To start the test sequence via the function key, the [Test
Sequence] function key must be activated. 


Standard* | Advanced


Time Interval Defines the time (in hours) until the warning is displayed again. 1 … 1000 h
(1 h)*


Max. Number Of
Warnings


Defines the maximum permitted number of warnings for this test
sequence.
When the maximum number is reached and the test sequence
was not successfully completed, the balance is blocked.


1 … 1000
(1)*


Action after Fail
ure


Defines how a test sequence (already in warning mode) should
behave if it fails again or is aborted during the method sequence.


None = the test sequence is aborted and restarted after lapse of
the next warning interval.
See Max. Number Of Warnings.


1 Attempt, 2 Attempts or 3 Attempts = in contrast to None, the
balance does not return to the warning mode. The test sequence
must be passed within the number of attempts defined here or the
balance will be blocked.


Until Passed = permits an unlimited number of attempts. The
balance does not return to the warning mode.


Note
If GWP History is activated, only the last result and number of
attempts are stored.


None* | 1 Attempt | 2
Attempts | 3 Attempts |
Until Passed


* Factory setting







Attempts
Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Action if Failure >
Attempts


The following parameters can be defined:


Parameters Explanation Values
Attempts Defines how often a test may be carried out until it is passed.


1, 2 or 3 = the test must be passed within the defined number of
attempts or the balance is blocked.
In contrast to Warning, it is not possible to continue to work with
the balance between attempts, but only when the test has been
passed.


Until Passed = permits an unlimited number of attempts.


Note
If GWP History is activated, only the last result and number of
attempts are stored.


1* | 2 | 3 | Until
Passed


* Factory setting


Note
On successful completion of the test sequence, no more warning dialogs are displayed. If a specific test
sequence blocks the balance, the warning mode is cancelled on release so that no further warning messages
are displayed.


5.2.3.1.5   Error instructions


Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Instructions if Failure


Defines instructions for the user, which are displayed if the test was unsuccessful. 


The following parameters can be defined:


Parameters Explanation Values
Instructions if
Failure


Defines the instructions.
This setting is independent of the parameters Action if Failure
and is displayed each time a test sequence fails.


None = the test sequence Name has failed.


Standard = the test sequence Name has failed.
The balance is outside the defined tolerances.
Contact a responsible person within your company or METTLER
TOLEDO service.


None* | Standard


* Factory setting


5.2.3.1.6   Release code


Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Code to Unblock


If the system is blocked due to a failed test sequence (corresponding to the Action if Failure settings), the test
sequence can be released with Code to Unblock.


The following parameters can be defined:


Parameters Explanation Values
Code to Unblock System release.


Note
If Action if Failure None is selected, a failed test sequence will
never block the balance.


Any
(Z)*


* Factory setting
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5.2.3.1.7   Entry in GWP History 


Navigation: [ ] > [System] > [Adjust/Test] > Test Sequences > Test Sequence 1 > Entry in GWP History


The GWP history can store up to 120 test results. Due to this limitation, it may not be necessary to store test
sequence results that have no quality references, e.g. test sequences with the SERVICE method.


The following parameters can be defined:


Parameters Explanation Values
Entry in GWP
History


Defines whether the test result is stored in the GWP history.


Yes = result of test sequence is stored.


No = result of test sequence is not stored.


Note
If 120 entries are exceeded, the oldest result is overwritten with
the newest result. 


Yes | No*


* Factory setting


5.2.4   Tasks


Navigation: [ ] > [System] > [Adjust/Test] > Tasks


Tasks define when a test sequence must be carried out and how it is started.


Up to 12 tasks can be defined.


The test sequence is defined in the Test Sequence menu.


1 Tap [Define].


The Tasks window is displayed.


2 Select the test sequence for the task.


The Task State window is displayed. 


When a test sequence is assigned to a task, the name appears in the task list.


3 Tap [On] and subsequently the associated button.


Task window is displayed.


4 Define the settings and confirm with [OK].


5 To exit the menu item, tap [OK].


The date for carrying out the next test sequence is recalculated.


The date for carrying out the next test is calculated at the end of each completed test sequence.


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
Task 1 … Task
12


Defines the tasks for the test sequence. See Task status (page 60)


Note
When the task list is displayed, all parameters of the 12 tasks can be printed with [ ]. 


5.2.4.1   Task status


Navigation: [ ] > [System] > [Adjust/Test] > Tasks > Task 1


The task can be activated or deactivated in the task status window. Deactivated tasks are ignored by the sys
tem. Activated tasks can be changed or supplemented.


The following parameters can be defined:







Parameters Explanation Values
Task 1 Defines the task status. Off* | On


* Factory setting


The following parameters can be defined:


Menu item Explanation Further information
Off No task.
On Assign a test sequence to a task. See Assigning a test sequence to a


task. (page 61)


Note
When the task status is open, a complete list of settings can be printed with [ ].


5.2.4.2   Assigning a test sequence to a task.


Navigation: [ ] > [System] > [Adjust/Test] > Tasks > Task 1 > [On]


When Test Sequence is selected, the user can assign a test sequence to a task from a list of already defined
test sequences.


Menu structure
Main menu Submenu Further information
Test Sequence no submenu
Starting Method Defines the starting mode of a task. See Starting method (page 61)
Defined Days Defines the day on which the task is


to be performed.
See Defined days (page 62)


The following parameters can be defined:


Parameters Explanation Values
Test Sequence Selects a predefined test sequence.


Test Sequence 1 … Test Sequence 12 = defined in Test
Sequences menu item.


Task 1 | Task 2 | Task
3 | Task 4 | Task 5 |
Task 6 | Task 7 | Task
8 | Task 9 | Task 10 |
Task 11 | Task 12


5.2.4.3   Starting method


Navigation: [ ] > [System] > [Adjust/Test] > Tasks > Task 1 > [On] > Starting Method


A test sequence defined in the task can be started in 4 different ways.


Menu structure
Main menu Submenu Further information


Manual See Section, Manual
Interval See Section, Interval


Starting Method


On Power On See Section, Switching on


Manual
The test sequence can be started as required by pressing the [Test Sequence] function key on the main display
of the balance.


The following parameters can be defined:


Parameters Explanation Values
Manual Defines the manual starting method. 


Note 


● The day on which the test sequence can be started is defined
in the Defined Days task settings, seeDefined days
(page 62).


None
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Interval
Defines the interval in which the balance automatically starts the test sequence.


If the date/time of the terminal is changed, it is recommended to recalculate the already calculated next interval-
task display dates. Carry out the following steps:


1 Go to the respective task menu of the interval-task and subsequently tap the associated button.


2 Tap [Off].


3 Confirm with [OK].


The next due date is deleted.


4 Return to the just closed task menu.


5 Tap [On].


6 Confirm with [OK].


The next due date is recalculated and the task is active again.


Note
Repeat these steps for all interval-tasks.


Menu structure
Main menu Submenu Further information


Interval Start TimeInterval
Interval


See Parameter table


The following parameters can be defined:


Parameters Explanation Values
Interval Start
Time


Defines the time of day when the test is to be carried out.


Note
To ensure that a test is completed before working with the bal
ance, the starting time should be set earlier than necessary.
Example
The starting time is set at 7:00 when work begins at about 8:00.


0:00 … 23:59
(08:00)*


Interval Defines the intervals in days between the tests.


Note
If a test cannot be carried out as scheduled, because it falls on a
public holiday, the test remains due. If the test falls due again up
until its completion, it only needs to be carried out once.
Example
A daily task must only be performed once on Monday, even if a
request from the previous Saturday or Sunday is still due.


1 Day … 720 Days
(1 day)*


* Factory setting


On Power On
If active, the test sequence is started when the balance is switched on. This can be useful in situations where
the balance is disconnected from the mains supply or in the event of a general power failure.


The following parameters can be defined:


Parameters Explanation Values
On Power On Activates the test sequence. None


5.2.4.4   Defined days


Navigation: [ ] > [System] > [Adjust/Test] > Tasks > Task 1 > [On] > Defined Days


Defines the day on which the task is to be performed. Irrespective of the starting method, the task is only per
formed on specific days,







Important
Warning dialogs for failed tests are also displayed on undefined days! The test sequence can be started directly
from the warning dialog.


The following parameters can be defined:


Parameters Explanation Values
Defined Days Defines the day on which the task is to be performed.


Note 


● Test sequences with the Manual starting method appear in
the test selection list only on the days defined here, see Start
ing method (page 61).


● Test sequences with the Interval starting method are only dis
played on the days defined here. If the day on which a test
sequence is due is not defined, the test sequence is post
poned until the next defined day.


Monday* | Tuesday* |
Wednesday* | Thurs
day* | Friday* | Satur
day* | Sunday*


 (deactivated) |
 (activated)*


* Factory setting


5.2.5   ProFACT/int. Adjustment


Navigation: [ ] > [System] > [Adjust/Test] > ProFACT / Int. Adj.


ProFACT stands for Professional Fully Automatic Calibration Technology and offers fully automatic internal bal
ance adjustment with an internal weight, based on preselected time and/or temperature criteria.


ProFACT / Int. Adj. is switched on by default and can be switched off as required.


1 Under ProFACT / Int. Adj., tap the associated button.


2 Tap [ProFACT / Int. Adj.] and subsequently the [Define] button.


ProFACT window is displayed.


3 Change the settings and confirm with [OK].


4 To exit the menu item, tap [OK].


The following parameters can be defined:


Menu item Explanation Further information
ProFACT / Int.
Adj.


Defines the behavior of the ProFACT adjustment
function.


See Definition of parameters for
ProFACT (page 63)


5.2.5.1   Definition of parameters for ProFACT


Navigation: [ ] > [System] > [Adjust/Test] > ProFACT / Int. Adj. > [ProFACT / Int. Adj.]


Note
With approved balances (according to OIML accuracy class II), ProFACT / Int. Adj. cannot be switched off.


Menu structure
Main menu Submenu Further information
Off no submenu


Weekdays
Time 1
Time 2
Time 3
Temp.Criterion
Protocol Trigger


See Parameter tableProFACT / Int. Adj.


Advanced Options See Extended options (page 64)


The following parameters can be defined:
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Parameters Explanation Values
Weekdays Define the days on which fully automatic calibration is to be per


formed.
If time-controlled adjustment is not required, deactivate all days.


Monday* | Tuesday* |
Wednesday* | Thurs
day* | Friday* | Satur
day* | Sunday*


 (deactivated) |
 (activated)*


Time 1 1. Defines the time for automatic adjustment. 


Note
Up to 3 different times can be defined for the selected days.


Off | Time 1*
0:00 … 23:59
(9:00)*


Time 2 2. Defines the time for automatic adjustment. Off* | Time 2
0:00 … 23:59


Time 3 3. Defines the time for automatic adjustment. Off* | Time 3
0:00 … 23:59


Temp.Criterion Defines the temperature difference, which initiates automatic
adjustment.


Off | 0.5 Kelvin | 1
Kelvin | 2 Kelvin* | 3
Kelvin


Protocol Trigger Defines when a protocol is to be printed automatically.


On = protocol is automatically printed when automatic adjust
ment is initiated.


Off = no printing.


On* | Off


Advanced
Options


This function can be used to extend ProFACT and internal adjust
ment procedures with internal tests.


Off* | On


* Factory setting


5.2.5.2   Extended options 


Navigation: [ ] > [System] > [Adjust/Test] > ProFACT / Int. Adj. > [ProFACT / Int. Adj.] > Advanced
Options


Adjustment can be adapted to suit particular requirements by activating the extension option function.


Menu structure
Main menu Submenu Further information
Off no submenu


As Found
Levelcontrol
As Left
Tolerances
Blocking


On


Code to Unblock


See Parameter table


The following parameters can be defined:


Parameters Explanation Values
As Found Activates the input test.


At the start of the adjustment sequence, an internal test (sensitivi
ty) is performed to ascertain the actual status. The input test is
automatically started when the adjustment sequence is activated
and the result is displayed and recorded.


No* | Yes







Levelcontrol Activates leveling.
The level of the balance is checked.


Note
If no level sensor is available or the balance is not leveled, the
user is requested to check the level of the balance. The adjust
ment sequence is stopped until the user confirms the request.


No* | Yes


As Left Activates the output test.
When adjustment is complete, an internal test (sensitivity) is per
formed from anew.


No* | Yes


Tolerances Defines the tolerances.
Defines the tolerances applied during the input test and output
test, see Method (page 45).


Tolerance T1 | Name
T1 | Tolerance T2 |
Name T2


Blocking Blocks the balance.
Defines whether the balance is to be blocked after exceeding the
tolerance T2 in the input test or output test or after aborting
adjustment. If the balance is blocked, it cannot be used until it is
released with the appropriate release code.


No* | Yes


Code to Unblock Releases the balance.
Defines the code required to release a balance that has been
blocked due to an input test, adjustment or output test error.


Any
(Z)*


* Factory setting


5.2.6   Automatic adjustment with an external test weight


Navigation: [ ] > [System] > [Adjust/Test] > Autom. ext. Adjust.


If work is carried out with an external test weight, this setting can be used to define days and times when the
balance requests adjustment. Further information on the (automatic) adjustment process with an external
test/adjustment weight can be found under Adjustment with external test weight.


1 Under Autom. ext. Adjust., tap the associated button.


2 Tap [On] and subsequently the [Define] button.


Autom. ext. Adjust. window is displayed.


3 Change the settings and confirm with [OK].


4 To exit the menu item, tap [OK].


The following parameters can be defined:


Menu item Explanation Further information
Autom. ext.
Adjust.


Defines the behavior of the adjustment function. See Definition of parameters for auto
matic adjustment (page 65)


5.2.6.1   Definition of parameters for automatic adjustment


The behavior of the automatic external adjustment function can be set by tapping the [Define] button. 


Menu structure
Main menu Submenu Further information
Off no submenu


WeekdaysOn
Time


See Parameter table


The following parameters can be defined:
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Parameters Explanation Values
Weekdays Defines the days on which adjustment is to be carried out. Monday* | Tuesday |


Wednesday | Thursday
| Friday | Saturday |
Sunday


 (deactivated) |
 (activated)*


Time Defines the adjustment time.
The time for automatic adjustment can be entered for the selected
days.


0:00 … 23:59
(8:00)*


* Factory setting


5.2.7   Testing the adjustment with an external test weight 


Navigation: [ ] > [System] > [Adjust/Test] > Autom. ext. Test


This setting can be used to enter days and times when testing of the adjustment with an external test weight is
to be performed and the balance displays a reminder message. Further information can be found under Testing
the adjustment with an external test weight.


1 Under Autom. ext. Test, tap the associated button.


2 Tap [On] and subsequently the [Define] button.


Autom. ext. Test window is displayed.


3 Change the settings and confirm with [OK].


4 To exit the menu item, tap [OK].


The following parameters can be defined:


Menu item Explanation Further information
Autom. ext. Test Defines the behavior of the test function. See Definition of parameters for test


ing the adjustment (page 66)


5.2.7.1   Definition of parameters for testing the adjustment


The behavior of the automatic external test function can be set by tapping the [Define] button.


Menu structure
Main menu Submenu Further information
Off no submenu


WeekdaysOn
Time


See Parameter table


The following parameters can be defined:


Parameters Explanation Values
Weekdays Defines the days on which the adjustment test is to be performed. Monday* | Tuesday |


Wednesday | Thursday
| Friday | Saturday |
Sunday


 (deactivated) |
 (activated)*


Time Defines the test time.
The time can be entered for the selected days.


0:00 … 23:59
(9:00)*


* Factory setting







5.2.8   Test history


Navigation: [ ] > [System] > [Adjust/Test] > Test History


The balance always records all adjustment data and the required results of performed tests and stores these in
a special fail-safe memory. The options in the test history allow the selection of results for documentation or
printing.


Note
When the memory is full (120 entries for the GWP history), the oldest entries are automatically deleted and
overwritten by new entries. It is important to ensure that entries required for the documentation standards are
printed and archived to ensure full traceability of the performed tests and adjustments.


1 Under Test History, tap the [Define] button.


Test History window is displayed.


2 Change the settings and confirm with [OK].


3 To exit the menu item, tap [OK].


Menu structure
Main menu Submenu Further information


Adj. History See Section Adjustment History
Adj. History Selection See Section Adjustment History


selection


Test History


GWP History See Section GWP History


Adj. History
A window with a list of performed adjustments can be displayed by tapping [Show]. Although the balance per
manently records all adjustments made, only those selected for display in Adj. History Selection are listed.
Specific data is displayed for each adjustment: date and time, type of adjustment, temperature, leveling. The
complete list can be printed with [ ] .


The following parameters can be defined:


Parameters Explanation Values
Adj. History Displays the performed adjustments. Show


Adj. History Selection
Menu structure
Main menu Submenu Further information


SelectionAdj. History Selection
Display Datasets


See Parameter table


The following parameters can be defined:


Parameters Explanation Values
Selection Selects the results to be stored.


Select the adjustments to be displayed in the adjustment history.
The list can be selectively shortened (including printout) for
improved clarity.


Note
The balance records all adjustment operations. The settings in
this menu define the operations to be displayed in the list.


Adjust.int* | Adjust.ext
| Temperature* | Time
Adjust.*


 (deactivated) |
 (activated)*


Display Datasets Defines the number of displayed datasets. Last 50* | Last 40 |
Last 30 | Last 20 | Last
10


* Factory setting
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GWP History
A window with a list of test sequence results can be displayed by tapping Show]. The currently displayed result
can be scrolled with the [q] und [p] keys. The previous or next result can be displayed with the [>>] and
[<<] keys. The displayed entry can be printed with [ ]. The GWP history can store maximum 120 entries.
Only the results of test sequences are stored where the GWP history was set to [Yes]. 


See Entry in GWP History (page 60).


The following parameters can be defined:


Parameters Explanation Values
GWP History Displays the history entries Show


5.2.9   Protocol – Definition of adjustment and test reports 


Navigation: [ ] > [System] > [Adjust/Test] > Protocol


Information to be printed in the adjustment and test reports can be defined in the settings.


1 Under Protocol, tap the [Define] button.


Adjustment and test protocol selection window is displayed.


2 Change the settings and confirm with [OK].


3 To restore the factory default settings, tap [STD].


4 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
Protocol Defines the information to be printed in the protocol. See Parameter table


The following parameters can be defined:


Parameters Explanation Values
Date/Time The date and time of the adjustment/test are printed in the defined


date and time format.
 (deactivated) |
 (activated)*


Balance Type This information is stored in the balance and terminal cannot be
changed by the user.


 (deactivated) |
 (activated)*


SNR The serial numbers of the balance and terminal are printed. This
information cannot be changed by the user.


 (deactivated) |
 (activated)*


SW-Version The version numbers of the balance firmware (one number each
for the terminal and balance) are printed.


 (deactivated)* |
 (activated)


Balance ID The defined balance identification is printed. Balance information
settings  (deactivated)* |


 (activated)


Weight ID The identification number of the external test weight used.  (deactivated)* |
 (activated)


Certificate No. The certificate number of the external test weight used.  (deactivated)* |
 (activated)


Temperature Temperature at the time of adjustment or test.  (deactivated)* |
 (activated)


Nominal Weight Corresponds to the actual external test weight used for the adjust
ment/test.


 (deactivated) |
 (activated)*


Actual Weight The actual recorded weight of an external test weight (only if an
external test weight was used for the test).


 (deactivated) |
 (activated)*


Difference Difference between the nominal and actual weight (only if an
external test weight was used for the test).


 (deactivated) |
 (activated)*







Levelcontrol Indicates whether the balance is correctly leveled.  (deactivated)* |
 (activated)


Signature A further line is printed for signing the protocol.  (deactivated) |
 (activated)*


* Factory setting


5.3   Info
Navigation: [ ] > [System] > [Info]


This menu can be used to define an identification for the balance and all balance information can be displayed.


Note
The [Info] function key can be used as a shortcut for the [Show] key. 


See Selecting function keys.


1 Tap [Info] and subsequently the associated button.


Info window is displayed.


2 Change the settings and confirm with [OK].


3 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
Balance ID Defines a designation for the balance (max. 20 characters).


This facilitates the identification of individual balances where sev
eral balances are used. This identification is also printed in the
protocols. Alphanumeric characters can be entered in the input
window.


Any


Info Displays the balance information and built-in options.
This information is of particular importance for the service engi
neer. This information should be available before contacting
METTLER TOLEDO customer service.


Show


Note
The balance information can be recorded (provided a printer is connected and activated as an output device in
the peripheral device settings) by pressing the [ ] button. 


See Peripherals (page 70).


5.4   Standby
Navigation: [ ] > [System] > [Standby]


This menu can be used to define the time of balance inactivity after which the balance is automatically set to
the standby mode.


Attention
The balance must be unloaded before it can change to standby mode.


Note
Irrespective of the standby mode setting, the display brightness is automatically reduced if the balance remains
inactive for 15 minutes. If the displayed value should change during the course of 15 minutes (e.g. due to
vibrations), the balance waits a further 15 minutes until the display brightness is reduced.


1 Tap [Standby] and subsequently the [Off] button.


Standby window is displayed.


2 Change the settings and confirm with [OK].


3 To exit the menu item, tap [OK].


The following parameters can be defined:
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Parameters Explanation Values
Standby Defines the energy saving function


The standby mode corresponds to the state the balance assumes
after being switched off with the [On/Off] button. The balance can
be switched on again by pressing the [On/Off] button.


Off* | 30 min. | 60
min. | 120 min. | 240
min.


* Factory setting


5.5   Date/Time
Navigation: [ ] > [System] > [Date/Time]


This menu can be used to set the date and time.


1 Tap [Date/Time] and subsequently the associated button.


Date/Time window is displayed.


2 Change the settings and confirm with [OK].


3 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
Date format Sets the date format.


D = Day
M = Month
Y = Year


D.MMM YYYY* | MMM
D YYYY | DD.MM.YYYY |
MM/DD/YYYY | YYYY-
MM-DD | YYYY/MM/DD


Date Sets the date and time of the internal clock in the balance.
A numeric input window is displayed. Enter the current date in the
format day - month - year (DD.MM.YYYY), regardless of the date
format selected for the display.


Note
This setting can also be made directly by tapping the date in
weighing mode. A window is displayed in which the date can be
directly entered.


Day | Month | Year


Time Format Sets the time format. 24:MM* | 12:MM |
24.MM | 12.MM


Time Sets the time on the balance.
M = Minutes 


Enter the current time in a 24-hour format (24.MM.SS, entry of
the seconds is optional), regardless of the time format selected
for the display. The input window corresponds to that for the
date. The [+1H] and [–1H] keys can also be used for setting the
time an hour forward or back. This facilitates switching between
summer and winter time.
Note
This setting can also be made directly by tapping the time dis
play in the weighing mode.


Hours | Minutes


* Factory setting


5.6   Peripherals
Navigation: [ ] > [System] > [Peripherals]


Various peripheral devices can be connected to the balance interface(s). This menu can be used to define the
devices to be connected and interface parameters.


Each balance application supports specific peripheral devices. The control of peripheral devices can vary from
application to application. 







There are specific interface setting options for each of these devices. [Off] means that no device of this type is
connected. [RS232 built-in] denotes the default installed RS232C interface. If further optional interfaces are
available, these are displayed [RS232 Option]. At this point, only the parameters of the default installed
RS232C interface are described. 


Important
Only a single device can be activated for each available interface; all devices must be deactivated [Off]. When
a new device is activated, the previously selected device is automatically deactivated.


1 Tap [Peripherals] and subsequently the associated button.


Peripherals window is displayed.


2 Change the settings and confirm with [OK].


3 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Parameters Explanation Values
Printer Printer. Off* | RS232 built-in |


RS232 Option
Host External computer (bidirectional communication; the balance can


send data to the PC and receive commands or data from it).
Off | RS232 built-in* |
RS232 Option


LabX METTLER TOLEDO LabX software enables the definition of com
plete dialog-based balance operations and can store and man
age measured values as well as further data in a database on
the PC.


Off* | RS232 built-in |
Ethernet Option


LabX Controlled
Device


This interface is only used with LabX. Connected devices (e.g.
LV11 feeder) communicate directly with LabX).


Off* | RS232 built-in |
RS232 Option


Secondary Dis
play


Remote display. Off* | RS232 built-in |
RS232 Option


Barcode Barcode scanner. Off* | RS232 built-in |
RS232 Option


RFID RFID reader. Off* | RS232 built-in |
RS232 Option


* Factory setting


Note
Detailed information on optional interfaces and various peripheral devices can be found in the documentation
supplied with these products.


When a device has been activated, the interface parameters for communication with this device, e.g. baud rate,
data format, stop bits, handshake, end-of-line character, character set and Continuous mode (only for periph
eral device Host) can be defined via the [Define] button.


These submenus are always displayed in English, irrespective of the dialog language selected.


The following parameters can be defined:


Parameters Explanation Values
Baudrate Defines the data transfer rate. 600 | 1200 | 2400 |


4800 | 9600* | 19200
Bit / Parity Defines the number of data bits and parity bits. 7/No | 7/Even | 7/Odd |


8/No*
Stop Bits Defines the stop bits for data transfer. 1 Stopbit* | 2 Stopbits
Handshake Defines the synchronization for data transfer None | Hardware |


Xon/Xoff*
End of line Defines the end-of-line character <CR><LF>* | <CR> |


<LF>
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Char Set Defines the character set Ansi/Win* | IBM/DOS
Continuous
mode


Defines the transfer of weighing data Off* | On


* Factory setting


Information on Continuous mode
In Continuous mode, the weighing data is continuously transferred via the interface. The Continuous mode is
only available for the peripheral device Host and default installed RS232C interface [RS232 built-in]. When
the Continuous mode is activated, additional setting options are available.


The following parameters can be defined:


Parameters Explanation Values
Output Format MT-SICS = the data is transferred in MT-SICS format (Mettler


Toledo Standard Interface Command Set). MT-SICS operates bidi
rectional, i.e. the balance can also receive confirmations or com
mands from the host. A separate reference manual is available
for MT-SICS.


PM = emulates the data format of PM balances (unidirectional).


AT/MT = the data is transferred in the format of METTLER TOLEDO
AT and MT balances (unidirectional).


MT-SICS* | PM | AT/MT


Updates/sec. Defines the number of datasets transferred via the interface per
second.


2 | 5* | 6 | 10


* Factory setting


5.7   Option
Navigation: [ ] > [System] > [Option]


After the installation of specific interface options (e.g. Ethernet), an additional icon is displayed in the system
settings. Global interface settings can be made via [Option]. These are described in the instructions supplied
with the optional interface. This menu item contains only some basic information to help with general commu
nication problems.


Note
These submenus are always displayed in English, irrespective of the dialog language selected.


1 Tap [Option] and subsequently the associated button.


Option window is displayed.


2 Change the settings and confirm with [OK].


3 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Parameters Explanation Values
DHCP Activates/deactivates the Dynamic Host Configuration Protocol.


The Dynamic Host Configuration Protocol is used to automatical
ly assign to the client PC a currently unused IP address from an
address pool. Other information such as the domain name, stan
dard gateway and specific DNS server can also be transferred to
the client.


Off* | On


IP-Adress Defines the IP address in the format "XXX.XXX.XXX.XXX"
(X = 0 … 255).
The IP address must be distinctive within a corporate network
and conform to the conventions for IP addresses.


Any







Subnet Mask Defines the subnet in the format "XXX.XXX.XXX.XXX"
(X = 0 … 255).
The subnet mask is used to inform the routers within a network
which bits in the four quads in the IP address are significant for
routing in the search for the addressed computer within a specific
network.


Any


Standard Gate
way


Defines the Standard Gateway Address in the format
"XXX.XXX.XXX.XXX" (X = 0 … 255).
This may be necessary if the network is connected to another net
work via a router.
A gateway denotes the transition between two networks. A gate
way computer is a special computer connected to both networks.
Different protocols are converted in certain circumstances. A gate
way can also be a transition from a logical (often also purely
organizational) network to another, whereby both used the same
protocol.


Any


Domain Name
Server


Defines the Domain Name Server Address in the format
"XXX.XXX.XXX.XXX" (X = 0 … 255).
If domain names for calling network users are supported in the
TCP/IP network, the domain name server address must be
entered here.


Any


Hostname Defines the computer or server.
General computer or server (on which specific user services are
normally provided). Often used for the computer to which a data
link has been established.


not available


5.8   Level sensor
Navigation: [ ] > [System] > [Levelcontrol]


The built-in level sensor permanently monitors the balance for correct horizontal alignment. This menu can be
used to activate or deactivate the level sensor and define the settings for the generation of warnings within
incorrect leveling. 


Leveling information, see Leveling the balance (page 29).


1 Tap [Levelcontrol].


Levelcontrol window is displayed.


2 Tap [Levelcontrol] and subsequently the [Define] button.


Levelcontrol window is displayed.


3 Activate or deactivate the Warning Text and/or the Warning Beep.


4 Confirm with [OK].


5 To exit the menu item, tap [OK].


Note 


● The level sensor depends on the type of balance
● The level sensor cannot be switched off on some balances.
● The level sensor is coupled with the backlighting of the level indicator above the right foot screw. The level


indicator is illuminated when the level sensor is activated.


Menu structure
Main menu Submenu Further information
Off no submenu


Warning TextLevelcontrol
Warning Beep


See Parameter table
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The following parameters can be defined:


Parameters Explanation Values
Warning Text Defines whether and how often a warning text is to be displayed


if the balance is not precisely leveled.
Off | Once* | Repeat


Warning Beep Defines if and how often an audible warning is to be generated if
the balance is not precisely leveled.


Off | Once* | Repeat


* Factory setting


Warning text and audible warning settings
Values Explanation
Off If the level is incorrect, only the status icon appears at the top right of the display.


No warning text is displayed or audible warning generated.
Once If the level sensor detects incorrect leveling, the warning text is displayed or the


audible warning generated only once.
Repeat As long as the balance is not correctly leveled, the warning text or audible warning


is repeated every 15 minutes.


5.9   User settings
Navigation:[ ] > [System] > [User Setting]


This section describes the procedure for defining specific settings for each user. This allows the balance to be
adapted to the respective work technique and specific tasks.


A printer is connected and activated as an output device in the peripheral device settings.


1 To check the user settings, press [ ].


2 To print out the settings, press [ ].


Example: Printout


User Setting     


Weighing parameters


Weighing Mode  Universal


Environment Standard


Value Release


 Reliable+Fast


AutoZero On


User


User Name Home


Language English


User ID 1


Terminal 


Brightness 80


Colour selection


    PaletteBlueCold


Sound 70


Touch Function On


Optical key feedback On


Speedread On


StatusLight 


Brightness 60


Green status On


StatusLight On


5.9.1   Overview of user settings 


The user-specific settings are displayed in the form of symbols. The individual settings can be displayed and
changed by tapping the symbols.







Note
If this menu has been protected by the administrator, the appropriate ID and password must be entered.


The user profile is selected.


1 Tap, e.g. [Terminal].


Terminal window is displayed.


2 Select the required menu item (e.g. Sound).


3 Change the settings and confirm with [OK].


4 To abort, tap [C].


5 To exit the menu item, tap [OK].


6 To exit the [User Setting], tap [Exit] or press [ ].


Designation Explanation
Wghparam Settings for adjusting the balance to specific weighing conditions.


User Settings for user profile with the respective information (e.g.
name, password, dialog box language).


Terminal Settings for the display (e.g. brightness) and for the behavior of
the terminal.


User Reset Reset all settings for the user profile to the factory settings.


Menu structure
Main menu Submenu Further information


Weighing Mode
Environment
Value Release


Wghparam


AutoZero


see Weighing parameters (page 75)


User Name
Language
User ID


User


Password


see User (page 77)


Brightness
Colour selection
Sound
Touch Function
Touchadjust
Optical key feedback
Speedread


Terminal


StatusLight


see Terminal (page 79)


User Reset no submenu see User factory settings (page 82)


5.9.2   Weighing parameters


Navigation: [ ] > [System] > [User Setting] > [Wghparam]


This menu can be used to adapt the balance to suit specific requirements.


1 Tap [Wghparam] and subsequently the associated button.


2 Settings can be changed by tapping the associated button.


3 To exit the menu item, tap [OK].
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Note
If this menu is protected, the appropriate password must be entered.


The following parameters can be defined:


Menu item Explanation Further information
Weighing Mode Adapts the balance to the weighing mode. See Weighing mode (page 76)
Environment Adapts the balance to the ambient conditions and


location.
See Ambient conditions (page 76)


Value Release Defines how quickly a stable measured value is
recognized by the balance as stable and released.


See Measured value release
(page 77)


AutoZero Activates/deactivates automatic zero correction. See AutoZero (page 77)


5.9.2.1   Weighing mode


Navigation: [ ] > [System] > [User Setting] > [Wghparam] > Weighing Mode


This setting can be used to adapt the balance to the weighing mode.


The following parameters can be defined:


Parameters Explanation Values
Weighing Mode Defines the weighing mode. Universal* | Dosing |


Sensor Mode | Check
weighing


* Factory setting


Weighing mode settings
Note
The number of available settings depends on the type of balance.


Values Explanation
Universal For all standard weighing applications.
Dosing For dosing liquid or powdery products. With this setting, the balance responds very


quickly to the smallest changes in weight.
Sensor Mode Depending on the setting of the ambient conditions, this setting delivers a filtered


weighing signal of varying strength. The filter has a linear characteristic in relation to
time (not adaptive) and is suitable for continuous measured value processing.


Checkweighing With this setting, the balance only reacts to significant changes in weight and the
result is very stable.


5.9.2.2   Ambient conditions


Navigation: [ ] > [System] > [User Setting] > [Wghparam] > Environment


With this setting, the balance can be optimally adapted to the ambient conditions at locations.


The following parameters can be defined:


Parameters Explanation Values
Environment Defines the ambient conditions Stable | Standard* |


Unstable | Very unsta
ble


* Factory setting


Settings for ambient conditions
Note
The number of available settings depends on the type of balance.


Values Explanation
Stable For working in an environment that is virtually free from drafts and vibrations.







Standard This setting corresponds to an average working environment subject to significant
fluctuations of the ambient conditions.


Unstable For an environment subject to constantly changing conditions.
Very unstable For an environment with changing conditions.


5.9.2.3   Measured value release


Navigation: [ ] > [System] > [User Setting] > [Wghparam] > Value Release


This setting can be used to define how quickly a measured value is recognized as stable by the balance and
released.


The following parameters can be defined:


Parameters Explanation Values
Value Release Defines measured value release. Very fast | Fast |


Reliable+Fast* | Reli
able | Very reliable


* Factory setting


Measured value settings
Values Explanation
Very fast For very fast results where repeatability is of less importance.
Fast For fast results where repeatability is of less importance.
Reliable+Fast This setting corresponds to an average stabilization time and repeatability.
Reliable For good repeatability of measured results, the stabilization time is longer.
Very reliable For very good repeatability of measured results, the stabilization is longer.


5.9.2.4   AutoZero


Navigation: [ ] > [System] > [User Setting] > [Wghparam] > AutoZero


This menu item can be used to switch the automatic zero correction on or off.


Note
This menu item is not available for approved balances (e = d).


The following parameters can be defined:


Parameters Explanation Values
AutoZero Defines the ambient conditions Off | On*


* Factory setting


Settings for automatic zero correction
Values Explanation
Off The automatic zero correction is switched off.
On The automatic zero correction [AutoZero] continuously corrects zero deviations, e.g.


that can occur due to slight fouling of the weighing pan.


5.9.3   User


Navigation: [ ] > [System] > [User Setting] > [User]


This menu can be used to define the user name, dialog language and user access codes.


1 Tap [User] and subsequently the associated button.


2 The settings can be changed by tapping the associated button or confirming with [OK].


3 To exit the menu item, tap [OK].


The following parameters can be defined:
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Menu item Explanation Further information
User Name Changes the user name. see User name (page 78)
Language Defines the dialog box language. see Language (page 78)
User ID Changes the user ID.
Password Changes the user password.


see User ID and password
(page 79)


5.9.3.1   User name


Navigation: [ ] > [System] > [User Setting] > [User] > User Name


The name of the current user profile can be changed in this menu item. Alphanumeric characters can be entered
in the input window.


Note
If the entered user name already exists, an error message is displayed. After changing the name, the user pro
file appears at the top left of the display and in the profile menu [ ] under the new name. The user name is
also printed in the protocols.


The user profile is selected.


1 Under User Name, tap the associated button.


An alphanumeric input window is displayed.


2 Enter the designation and confirm with [OK].


3 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
User Name Changes the name of the current user profile (max. 20 charac


ters).
Any
e.g. (User 1)*


* Factory setting


5.9.3.2   Language


Navigation: [ ] > [System] > [User Setting] > [User] > Language


This menu item can be used to select the dialog language. The language is changed immediately. All windows
and messages are displayed in the selected language. 


Exception: interface parameters in the system settings are always in English.


Note
If the dialog language is changed, it is possible that administrator and user access codes (password and ID)
cannot be entered. The ID and password must therefore always be entered in the defined language!


The user profile is selected.


1 Tap Language on the associated button.


A selection window is displayed.


2 Tap the preferred language.


3 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
Language Defines the preferred language.


Note
The language is normally preset for the country of use.


English | Deutsch |
Français | Español |
Italiano | Russian |
Katakana | Polski |
Cestina | Magyar | Chi
nese | Japanese







5.9.3.3   User ID and password


Navigation: [ ] > [System] > [User Setting] > [User] > User ID or Password


The current user access codes can be changed in these two menu items with identical dialogs. These codes are
required for accessing menu areas that have been protected at user level by the administrator


If an existing ID or password is deleted and no new code is entered, an error message is displayed.


Note
If access to both of these menu items is protected by the administrator, the current ID and password must be
entered before the code can be changed.


The user profile is selected.


1 Under User ID or Password tap the associated button.


An alphanumeric input window is displayed.


2 Enter the designation and confirm with [OK].


3 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
User ID Changes the existing current user profile ID (max. 20 charac


ters).
Any
(Home = 0)*


Password Changes the existing current user profile password (max. 20
characters).


Any
(Home = 0)*


* Factory setting


5.9.4   Terminal


Navigation: [ ] > [System] > [User Setting] > [Terminal]


This menu can be used to adapt the terminal to suit specific requirements and the display adjusted.


1 Tap [Terminal].


Terminal window is displayed.


2 Select the required menu item, e.g. Brightness and subsequently tap the associated button.


Brightness window is displayed.


3 Tap the plus or minus arrow key and confirm with [OK].


4 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
Brightness Adjusts the display brightness. See Brightness (page 80)
Colour selection Selects the display color. See Color selection (page 80)
Sound Set the beep volume. See Beep (page 80) 
Touch Function Activates/deactivates the display touch function. see Touch function (page 80) 
Touchadjust Activates/deactivates the touch screen adjustment. See Touch adjustment (page 81)
Optical key
feedback


Activates/deactivates the visual feedback. See Visual key feedback (page 81)


Speedread Activates/deactivates the weighing result display
color selection.


See Speedread (page 81)


StatusLight Activates/deactivates the status indicator. Defines
the brightness.


See Status indicator (page 81)
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5.9.4.1   Brightness


Navigation: [ ] > [System] > [User Setting] > [Terminal] > Brightness


This menu item can be used to adjust the display brightness. The brightness is adjusted in 20% steps each
time one of the two arrow keys is tapped.


The following parameters can be defined:


Parameters Explanation Values
Brightness Adjusts the display brightness (in 20% steps). 20 % … 100 %


(80 %)*


* Factory setting


5.9.4.2   Color selection


Navigation: [ ] > [System] > [User Setting] > [Terminal] > Colour selection


This menu item can be used to adjust the display color. The colors can be used for orientation. There are a total
of 8 different colors. 4 different colors with low (left column) or high (right column) contrast.


Note
The high contrast colors make the display easier to read in poor lighting conditions.


The following parameters can be defined:


Parameters Explanation Values
Colour selection Color adjustment. Color 1* | Color 2 | Col


or 3 | Color 4 | Color 5 |
Color 6 | Color 7 | Color
8
(color 1, blue with low
contrast)*


* Factory setting


5.9.4.3   Beep


Navigation: [ ] > [System] > [User Setting] > [Terminal] > Sound


This menu item can be used to adjust the beep volume. The volume is increased in 10% steps each time one
of the two arrow keys is tapped. Setting the volume to 0% switches off the beep.


The following parameters can be defined:


Parameters Explanation Values
Sound Adjusts the volume (in 10% steps) 0 % … 100 %


(70 %)*


* Factory setting


5.9.4.4   Touch function


Navigation: [ ] > [System] > [User Setting] > [Terminal] > Touch Function


This menu item can be used to activate or deactivate the touch screen touch function. If the [Touch Function] is
deactivated, the display will no longer respond to touch in weighing mode. Settings can no longer be made by
tapping the display (exception: function keys).


Important
The touch function is always active in setting mode to allow settings to be made.


The following parameters can be defined:


Parameters Explanation Values
Touch Function Activates/deactivates the touch screen touch function. On* | Off


* Factory setting







5.9.4.5   Touch adjustment


Navigation: [ ] > [System] > [User Setting] > [Terminal] > Touchadjust


If the instrument does not respond correctly when a certain area of the display is tapped, the touch screen can
be adjusted with [Touchadjust].


1 Tap [Activate].


A window is displayed.


2 Tap the flashing area. This procedure must be repeated several times.


3 The procedure can be interrupted at any time by tapping [C].


When all flashing areas have been selected, the window closes.


5.9.4.6   Visual key feedback


Navigation: [ ] > [System] > [User Setting] > [Terminal] > Optical key feedback


A short beep is generated each time a button is pressed or a menu function initiated as confirmation. 


For additional visual feedback, the [Optical key feedback] function can be activated. When the beep sounds,
the yellow LEDs on the right and left at the bottom of the status bar also light up briefly on the terminal.


The following parameters can be defined:


Parameters Explanation Values
Optical key
feedback


Activates/deactivates the visual feedback. Off* | On


* Factory setting


5.9.4.7   Speedread


Navigation: [ ] > [System] > [User Setting] > [Terminal] > Speedread


If this function is activated, the weighing result is displayed in a light color as long as it remains unstable. The
result is displayed in a darker color when it is stable. If the [Speedread] function is deactivated, the weighing
result is always displayed in the same color, irrespective of whether it is stable or not.


The following parameters can be defined:


Parameters Explanation Values
Speedread Activates/deactivates the color display of the weighing result. Off* | On


* Factory setting


5.9.4.8   Status indicator


Navigation: [ ] > [System] > [User Setting] > [Terminal] > StatusLight


New intelligent safety tools monitor the balance ready status. This menu item can be used to activate or deacti
vate the status indicator. The built-in status indicator in the terminal shows that the balance is ready to use.


The following parameters can be defined:


Parameters Explanation Values
Brightness Adjusts the display brightness (in 10% steps). 10 % … 100 %


(60 %)*
Green status Activates/deactivates the green status icon. If the green status


icon is deactivated, the status indicator does not light up when
the balance is ready to use.


The other status icons (flashing green, yellow, red) are displayed
as normal.


Off | On*
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StatusLight Activates/deactivates the status indicator.


Green = balance is ready to use.


Flashing green = balance is busy. Example: Internal adjustment
in progress.


Yellow = task pending, balance can still be used. Example: Auto
matic internal adjustment pending.


Red = balance cannot/must not be used. Example: Balance is
not correctly leveled.


Off | On*


* Factory setting


5.9.5   User factory settings


Navigation: [ ] > [System] > [User Setting] > [Factory]


This menu can be used to reset all settings for an active user profile to the factory settings. 


 CAUTION


Data loss after user profile reset


After a reset, the balance is reset to the factory settings. All user and application-specific set
tings for the active user profile are reset to the factory settings. All individual settings, includ
ing user ID and password as well as measured values are deleted!


The user profile is selected.


1 Tap [User Reset].


User Reset window is displayed.


2 Confirm with [OK].


3 To abort, tap [C].


The balance restarts with the factory settings.


5.10   Administrator
Navigation: [ ] > [System] > [Administrator]


This menu can be used to change the administrator ID and password. A general reset of all balance settings
can be performed. Access rights for individual users can be allocated and specifications for recording safety-rel
evant procedures defined.


Note
This menu is protected ex works with an ID and a password.


5.10.1   Configuration of the security system


Navigation: [ ] > [System] > [Administrator]


1 Tap [Administrator].


Protected Area: Enter Administrator ID. window is displayed.


2 Enter the ID. Factory setting: Z.


3 Confirm with [OK].


Protected Area: Enter Admin. Password. window is displayed.


4 Enter the password. Factory setting: Z.


Administrator window is displayed.







The arrow buttons can be used to page forward or back to a menu page.


Attention
The ID and password must always be entered in the defined language.


● If the dialog language is changed, it is possible that the access codes cannot be entered.
● If the balance is controlled with commands via an external host, the password protection is deactivated.


Menu item Explanation Further information
Administrator ID Changes the administrator ID. see Changing the administrator ID


and password (page 83)
Administrator
Password


Changes the administrator password. see Changing the administrator ID
and password (page 83)


Master Reset Resets the balance settings to the factory settings. see Performing a master reset
(page 83)


Rights Home Defines the access rights. see Definition of user access rights
(page 84)


Passw. Change
Date


Defines the date for changing a password. see Reminder function for changing
a password (page 85)


5.10.1.1   Changing the administrator ID and password


Navigation: [ ] > [System] > [Administrator]


The Administrator ID and Administrator Password menu items can be used to change the ID and password
access codes defined by default.


Note
Both an ID and a password must be defined. If the existing code is deleted and no new code is entered, an
error message is displayed.


1 Tap Administrator ID and/or Administrator Password and subsequently the associated button.


The Administrator ID and/or Administrator Password window is displayed.


2 Change the settings and confirm with [OK].


3 To exit the menu item, tap [OK].


 CAUTION


Remember IDs and passwords!


Protected menu areas cannot be accessed without ID or password.


– Note IDs and passwords and keep them in a safe place.


The following parameters can be defined:


Parameters Explanation Values
Administrator ID Creates a new ID or changes an existing ID (max. 20 charac


ters).
Any
(Z)*


Administrator
Password


Creates new password or changes an existing password (max.
20 characters).


Any
(Z)*


* Factory setting


5.10.1.2   Performing a master reset


Navigation: [ ] > [System] > [Administrator] > Master Reset


This menu item can be used to reset all balance settings to the factory settings. The date and time settings and
recorded adjustment operations are not affected.
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 CAUTION


Data loss after system reset.


After a master reset, the balance is reset to the factory settings. This means that all data such
as user and application-specific settings, system settings including administrator ID and
password are deleted.


1 Tap Master Reset.


Activate factory settings? window is displayed.


2 Confirm with [OK].


3 To abort, tap [C].


4 To exit the menu item, tap [OK].


The balance restarts with the factory settings.


The following parameters can be defined:


Parameters Explanation Values
Master Reset Resets the balance to the factory settings. None


5.10.1.3   Definition of user access rights


Navigation: [ ] > [System] > [Administrator] > Rights Home


The Rights Home and Rights User 1 … Rights User 7 menu items can be used to define access rights and
select applications for all 8 user profiles.


Note
The user profile designations, e.g. Rights User 1 correspond to the factory setting; these can be changed in the
user-specific settings.


See User (page 77).


The user profile is selected.


1 Tap [Define].


2 Change the settings and confirm with [OK].


3 To exit the settings, tap [OK].


After tapping the [Define] button, the menu areas protected with ID and password can be defined for the select
ed user profile.


The following parameters can be defined:


Parameters Explanation Values
Application Set
up


All application-specific settings [ ]. No Protection* | User
Protect. | Adm. Protect.


Weighing para
meters 


All weighing parameters available in the user-specific settings. No Protection* | User
Protect. | Adm. Protect.


Adjustweight Definition of external adjustment weights in the [Adjust/Test]
system settings menu


No Protection* | User
Protect. | Adm. Protect.


User Selects the user profile. No Protection* | User
Protect. | Adm. Protect.


User ID/Pass
word


Definition of ID and password in the [User] user-specific settings
menu.


No Protection* | User
Protect. | Adm. Protect.


System All system settings No Protection* | User
Protect. | Adm. Protect.


User Setting All user-specific settings. No Protection* | User
Protect. | Adm. Protect.







Application Selects the application [ ]. No Protection* | User
Protect. | Adm. Protect.


Application
Selection 


Defines the applications available for the selected user profile. Weighing* | Piece
counting* | Percent* |
Formulation* |
Titration* | Density* |
Diff.weighing* |
Pipette Check* | Sta
tistics* 


 (deactivated) |
 (activated)*


* Factory setting


Protection definition
Values Explanation
No Protection The menu area is freely accessible.
User Protect. A user ID and user password must be entered to display the respective menu area.


Note
All menu areas protected with a user ID and password can also be opened with the
administrator access codes.


Adm. Protect. An administrator ID and administrator password must be entered to display the
respective menu area.


5.10.1.4   Reminder function for changing a password


Navigation: [ ] > [System] > [Administrator] > Passw. Change Date


For security reasons, passwords should be changed regularly; this menu item can be used to define if and
when the balance is to generate a reminder to change passwords.


1 Select Request and subsequently tap the associated button.


A numeric input window is displayed.


2 Enter the date for the change of password and confirm with [OK].


3 To abort, tap [C].


4 To exit the menu item, tap [OK].


When the selected date is reached, the message Administrator The password change date has been
reached. Please arrange changes is displayed.


Note
The administrator must ensure that all passwords are changed. The balance does not check this. If the mes
sage is deleted with [OK], it is displayed every 3 hours from anew until a new date is defined or the reminder
function is deactivated.


The following parameters can be defined:


Parameters Explanation Values
Passw. Change
Date


Activates/deactivates the reminder function. Off* | On


Request Enter the date (in DD.MM.YYYY) on which the balance is to gen
erate a reminder to change the password.


None


* Factory setting
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6   Weighing Application
Navigation: [ ] > [Weighing]


This section provides information and descriptions of setting options for practical use of the appli
cation.


Selecting the application
1 Press [ ].


2 Tap the [Weighing] icon in the selection window.


The selected application is active.


The balance is ready for weighing.


6.1   Weighing application settings
Navigation: [ ] > [Weighing] > [ ]


The procedure for performing a simple weighing has already been described, see Weighing for the first time
(page 28). In addition to the described procedures (zeroing, taring and performing a simple weighing), the
balance offers a number of options for adjusting the application to suit specific requirements.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Select the required menu item (e.g. Function Keys).


3 Change the settings and confirm with [OK].


4 To exit the menu without saving, tap [C].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Note
Settings can be printed out at any time in the application-dependent settings menu.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Example: Printout


Weighing                


Function Keys           


ID                     -


Nominal                -


+Tol                   -


-Tol                   -


Lotcounter             -


Adjust.int             1


Adjust.ext             -


Test int               -


Test ext               -


PreTare                -


Tare Store             -


The following parameters can be defined:







Menu item Explanation Further information
Function Keys Definition of function keys to appear at the bottom


of the display. 


These keys enable direct access to specific func
tions.


See Selecting function keys
(page 87)


SmartTrac Definition of the appearance of the graphic
weighing-in aid.


See Selecting SmartTrac (page 90)


Info Field Definition of information fields to be displayed. See Selecting information fields
AutoPrint Activates/deactivates automatic weighing result


printout.
See Specifications for automatic pro
tocol printout (page 91)


Display Unit Definition of unit for result display. See Selecting weighing units
(page 92)


Info Unit Definition of an additional weighing unit. This
appears in the respective display information field.


See Selecting weighing units
(page 92)


Custom Unit 1 Definition of a specific weighing unit. See Defining free weighing units
(page 92)


Custom Unit 2 Definition of a second specific weighing unit. See Defining free weighing units
(page 92)


Protocol Selects data to be shown in the weighing protocols. See Protocol definition (page 93)
Print key Definition of the behavior of the [ ] key for manual


weighing result printout.
See Specifications for manual proto
col printout (page 97)


Transfer Key Formats data output via the [Transfer] function key. See Output data formatting (transfer
key) (page 97)


Identification Defines identifications. See Definition of identifications and
protocol headers (page 100)


Barcode Defines how barcode data is processed.
These settings are only relevant if a barcode reader
is connected. 


see Instructions for processing bar
code data (page 101)


RFID Defines how RFID data is processed.
These settings are only relevant if a RFID reader is
connected. 


see Instructions for processing RFID
data (page 102)


MinWeigh Activates/deactivates the minimum weight function
The minimum weight function ensures that the
weighing results are within defined tolerances
appropriate to the requirements of your quality
assurance system.


See MinWeigh function settings
(page 102)


Tare Store Predefines up to 10 selectable tare weights. See Tare memory definition and acti
vation (page 103)


AutoTare Activates/deactivates the tare function.
The automatic tare function automatically stores the
first stable weight as the tare weight.


See Automatic taring function set
tings (page 104)


Smart &
ErgoSens


Up to two external ErgoSens (optional) can be
assigned a function in this menu.


see ErgoSens settings (page 105)


AntiStatic Kit Settings for the optional anti-static kit (ionizer) for
eliminating the build-up of electrostatic charges on
weighing objects.


See Settings for the optional anti-sta
tic kit (ionizer) (page 105)


6.1.1   Selecting function keys


Navigation: [ ] > [Weighing] > [ ] > Function Keys


Function keys enable direct access to specific functions and settings in the application. A function can be acti
vated by tapping a key.
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The numbered function keys are displayed in the application at the bottom of the display. The numbers define
the sequence in the display.


● Activate or deactivate function keys by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all function keys must be deactivated and subsequently activated in the required


sequence.


The arrow buttons can be used to page forward or back to a menu page.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Function Keys, tap the [Define] button.


3 Select a function key by tapping.


The function key is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


6.1.1.1   Function key overview


Designation Explanation
ID This function key can be used for the assignment of individual


weighing identifications (descriptive texts), which are also shown
in the protocols.
After tapping this function key, a window is displayed in which
the ID can be selected and text entered.
Information for the definition of identifications, see Definition of
identifications and protocol headers (page 100).
Information on practical working with identifications, see Work
ing with identifications (page 108).


Nominal Definition of the required nominal weight.
This also serves as a reference for the tolerances.
Information on nominal weight settings, see Weighing-in to a
nominal weight (page 109).


+Tol Definition of accuracy (tolerances) for weighing-in to a nominal
weight.
Information on tolerance settings, see Weighing-in to a nominal
weight (page 109).


-Tol Definition of accuracy (tolerances) for weighing-in to a nominal
weight.
Information on tolerance settings, see Weighing-in to a nominal
weight (page 109).


Lot counter Activates the lot counter and defines a start value.
Information on settings, see Working with the lot counter
(page 108).


Adjust.int Balance adjustment with internal adjustment weight.
Information on making and recording adjustments, see Adjust
ment with internal weight/ProFACT (page 112).







Adjust.ext Balance adjustment with an external adjustment weight.
Information on making and recording adjustments, see Adjust
ment with external test weight (page 112).


Note
External adjustment is not available on certain legal-for-trade bal
ances.


Test int Balance adjustment test with an internal test weight.
Information on performing and recording tests, see Testing the
adjustment with internal weight (page 113).


Test ext Testing balance adjustment with an external test weight.
Information on performing and recording tests, see Testing the
adjustment with external test weight (page 114).


PreTare Numerical entry of a fixed tare weight (subtraction of tare
weight).
Information on tare weight entry, see Taring options (page 107).


Tare Store Displaying a predefined tare weight.
Information on the definition of predefined tare weights, see Tare
memory definition and activation (page 103).
Information on practical working with the tare memory, see Tar
ing options (page 107).


1/2d … 1/1000d Changes the resolution of the weighing result.
Information on resolution adjustment, see Changing the weighing
result resolution (page 106).


Note
For calibration reasons, resolution selection is not available on
certain legal-for-trade balances.


Header Prints the protocol header.
Information on weighing protocol settings, see Protocol definition
(page 93).


Footer Prints the protocol footer.
Information on weighing protocol settings, see Protocol definition
(page 93).


Adj. History Displays the adjustment history.
Note
Adjustments made in the system settings are displayed.
Information on settings, see Settings for adjustments and tests
(page 41).


Transfer Transfers the current weight, without further data (additional infor
mation) directly to a connected host computer. The output data
can be formatted.
Information on output data formatting, see Output data formatting
(transfer key) (page 97).


Test Sequence Displays a list of tasks set to [Manual].
Information on adjustments, see Assigning a test sequence to a
task. (page 61).


Info This function key is used as a shortcut for the [Show] key.
Information on adjustments, see Info (page 69).


GWP History Opens the history. All test results saved in the GWP history are
displayed.
Information on history settings, see Test history (page 67).


Ionizer Starts/stops the connected ionizer, see Settings for the optional
anti-static kit (ionizer) (page 105).
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Factory setting: [Adjust.int] and [1/10d] activated.


6.1.2   Selecting SmartTrac


Navigation: [ ] > [Weighing] > [ ] > SmartTrac


SmartTrac is a graphic remaining range display. It displays the already used and remaining weighing range. In
certain applications, SmartTrac also facilitates weighing-in to a specific nominal weight. 


SmartTrac is displayed below the weighing result on the right of the display, see Display (page 17).


1 Press [ ].


Window with application-dependent settings is displayed.


2 Tap the corresponding button.


3 Change the setting.


4 To exit the menu item, tap [OK].


Note
This menu can also be displayed directly from the application by tapping SmartTrac.


The following parameters can be defined:


Parameters Explanation Values
SmartTrac Activates/deactivates SmartTrac or defines the display mode. No SmartTrac | * |


 | 


* Factory setting


6.1.3   Selecting information fields


Navigation: [ ] > [Weighing] > [ ] > Info Field


The information fields in the display provide constant information on, e.g. set values, measured results.


The numbered fields are displayed in the application. The numbers define the information field sequence in the
display (maximum 4 information fields).


● Information fields can be activated or deactivated by tapping. The sequence of the keys is automatically
updated.


● To redefine the sequence, all information fields must be deactivated and then activated in the required
sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Info Field, tap the [Define] button.


3 Select Info Field by tapping.


The information field is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Values Explanation
Nominal This function key displays the nominal weight.
+Tol This function key displays the entered tolerance for weighing-in to nominal weight.
-Tol This function key displays the entered tolerance for weighing-in to nominal weight.







Lot counter Displays the item counter status.
ID1 Displays the identification entered via the [ID] function key.


Note
Instead of ID1, the defined designation is displayed, see Definition of identifications
and protocol headers (page 100).


ID2 Displays the identification entered via the [ID] function key.
Note
Instead of ID2, the defined designation is displayed, see Definition of identifications
and protocol headers (page 100).


ID3 Displays the identification entered via the [ID] function key.
Note
Instead of ID3, the defined designation is displayed, see Definition of identifications
and protocol headers (page 100).


ID4 Displays the identification entered via the [ID] function key.
Note
Instead of ID4, the defined designation is displayed, see Definition of identifications
and protocol headers (page 100).


Info Unit Displays the weighing result in the second selected weighing unit, see Selecting
weighing units (page 92).


Tare Displays the current tare value (in the same unit of weight as the weighing result in
the main display).


Gross Displays the current gross weight (in the same unit of weight as the weighing result
in the main display).


RefTare If the [MinWeigh] function is activated, this information field displays the upper ref
erence tare limit.
Information on minimum weight settings, see MinWeigh function settings
(page 102).


MinWeigh If the [MinWeigh] function is activated, this information field displays the required
minimum weight based on the reference tare.
Information on minimum weight settings, see MinWeigh function settings
(page 102).


MW-Method If the [MinWeigh] function is activated, this information field displays which of the
three MW methods are used for the QA standard.
Information on minimum weight settings, see MinWeigh function settings
(page 102).


6.1.4   Specifications for automatic protocol printout


Navigation: [ ] > [Weighing] > [ ] > AutoPrint


This menu item can be used to define whether and under which conditions the balance automatically records
the weighing result. Information defined for recording single values is printed.


See Protocol definition (page 93).


When this function is activated [On], the criteria for automatic entry can be defined via the [Define] button.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Autom. WeightEntry, tap the associated button.


Autom. WeightEntry window is displayed.


3 Tap [On] and subsequently the [Define] button.


4 Change the settings and confirm with [OK].


5 To exit the menu item, tap [OK].


The following parameters can be defined:
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Parameters Explanation Values
Limit For automatic protocol printout, the defined limits must not be


reached and subsequently exceeded.
any


Delay time When the limits are exceeded, the [Delay time] starts, after lapse
of which the weight is recorded.
With this setting, the weighing result can be printed with a
defined delay if necessary.


any
(displayed in seconds)


Factory setting: [Off] Automatic entry disabled.


6.1.5   Selecting weighing units


Navigation: [ ] > [Weighing] > [ ] > Display Unit or Info Unit


The menu items Display Unit and Info Unit can be used to define the weighing units to be used. The weighing
result can simultaneously be displayed in two different weighing units by selecting different units. The same
units are available for selection under both menu items. 


After changing the Display Unit, the current weighing result as well as the values in the information fields Tare
and Gross are displayed in the new weighing unit. The Info Unit is used for the information field with the same
name.


See Selecting information fields.


Note 


● The number of available units is model-dependent.
● All available units are either displayed together or shown as a rolling list.


1 Press [ ].


A window with application-dependent settings opens.


2 Under Display Unit or Info Unit tap the associated button.


A selection window is displayed.


3 Settings can be changed by tapping the associated button.


4 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
Display Unit Defines the unit (model-dependent). g | kg | ct | lb | oz | ozt |


GN | dwt | mom | msg |
tlh | tls | tlt | tola | baht


Info Unit Defines the unit (model-dependent). g | kg | ct | lb | oz | ozt |
GN | dwt | mom | msg |
tlh | tls | tlt | tola | baht


Factory setting: Model-dependent, for both units.


6.1.6   Defining free weighing units


Navigation: [ ] > [Weighing] > [ ] > Custom Unit 1 or Custom Unit 2


A specific weighing unit can be defined under the menu items Custom Unit 1 and Custom Unit 2. This allows
calculations (e.g. surfaces or volumes) to be carried out directly during determination of the weighing result.
The free weighing units are available in all menus and input fields in which weighing units can be selected
(however, not for the entry of manual tare weights). 


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Custom Unit 1 or Custom Unit 2 tap the [Off] button.


Custom Unit 1 or Custom Unit 2 window is displayed.







3 Tap [On] and subsequently the [Define] button.


A selection window is displayed.


4 The settings can be changed by tapping the associated button or confirming with [OK].


5 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
Formula Defines how subsequently defined value for [Factor] is calculat


ed. There are 2 formulae available, where F stands for the factor
and net for the weight.


F * Net = multiplies the net weight by the factor.


F / Net = factor is divided by the net weight.


The formula can be used, for example, to simultaneously take
into account a known error factor while weighing.


F * Net | F / Net


Factor Definition with which factor (-107 … 107) the effective weighing
result (net weight) is calculated (via the previously selected for
mula).


Any


Name Define a designation for the free weighing unit (max. 4 charac
ters).


Note
The entry of weighing units (e.g. [g], [kg]) is not permitted and
results in the generation of an error message.


Any


Result Output
Format


Defines the formatting for the weighing result.


Example
A setting of “0.05” defines 2 places after the decimal point with
rounding to 5. A determined result of 123.4777 is consequently
displayed as 123.50.


Note
This function can only be used to reduce the resolution of the
weighing result. No value must therefore be entered that exceeds
the maximum balance resolution! Values that are too small are
automatically rounded off.


Any


Factory setting: [Off].


6.1.7   Protocol definition


Navigation: [ ] > [Weighing] > [ ] > Protocol


This menu item can be used to define information to appear in the protocols. This extensive menu is divided
into 3 submenus in which options for the header, recording of single values and the footer can be defined.


The numbered data items are printed in the protocols. The numbers determine the sequence in the printout.


● Information can be activated or deactivated by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all information must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Protocol, tap the [Define] button.


Protocol window is displayed.
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3 Under (e.g. Header), tap the [Define] button.


4 Select an information key by tapping.


The information key is automatically numbered.


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Note
The results and data can be printed out at any time.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Example: Printout


Header / Footer Single value


------- Weighing -------


25.Jul 2013        17:30


T1


T2


Balance Type      XSE204


Balance ID       Lab A/1


ID1                     


Balance is levelled


Nominal        0.00 g   


+Tol           2.50 %   


-Tol           2.50 %   


MW-Method            Off


Min.Weight by Tare


------------------------


Signature


........................


------- Weighing -------


25.Jul 2013        17:05


     N       121.53 g   


     T        41.37 g   


     G       162.90 g   


------------------------


The following parameters can be defined:


Menu item Explanation Further information
Header Define the information to be printed in the protocol


header (before the results).
See Protocol header


Single value Define the information to be recorded for each sin
gle result.


See Recording single values


Footer Define information to be printed in the protocol foot
er after the results (single values).


See Protocol footer


Header line of protocols
This submenu can be used to define information to be printed in the protocol header (before the results). The
header is automatically printed if it has been defined as part of the protocol.


However, the header can also be printed separately by tapping the [Header] function key.


The following parameters can be defined:


Values Explanation
Appl. Name The application name is printed.
Title 1 The defined protocol header is printed, see Definition of identifications and protocol


headers (page 100).
Title 2 The defined protocol header is printed, see Definition of identifications and protocol


headers (page 100).
Date/Time The current date and time are printed.







User The name of the current user is printed.
Balance Type The balance type is printed.


The balance type is generated by the balance and cannot be changed by the user.


SNR The serial numbers of the balance and terminal are printed.


The serial numbers of the balance and terminal are generated by the balance and
cannot be changed.


Balance ID The balance identification defined in the system settings is printed.
Levelcontrol Records whether or not the balance is correctly leveled.
ID1 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 


ID2 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 


ID3 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 


ID4 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 


Nom.,+Tol,-Tol Recorded the defined nominal weight and the defined plus and minus tolerances.
MW-Method Records the selected method for the minimum weight.


Information on minimum weight settings, see MinWeigh function settings
(page 102).


Signature Inserts a line block for signing the protocol.
Blank Line A blank line is printed.
Dash Line Inserts a dashed dividing line (this option is available twice).
3 Blank Lines Prints 3 space lines at the end of the protocol (paper feed).


Factory setting: Appl. Name and Date/Time enabled in this order.


Recording of single values
This submenu can be used to define the information to be recorded for each individual result.


Printing takes place by pressing the [ ] key or automatically if the automatic print function is activated.


See Specifications for automatic protocol printout (page 91).


The following parameters can be defined:


Values Explanation
Appl. Name The application name is printed.
Levelcontrol Records whether or not the balance is correctly leveled.
ID1 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 


ID2 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 
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ID3 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 


ID4 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 


Nom.,+Tol,-Tol Recorded the defined nominal weight and the defined plus and minus tolerances.
MW-Method Records the selected method for the minimum weight.


Information on minimum weight settings, see MinWeigh function settings
(page 102).


Tare The tare weight of the current weighing is printed.
Net The net weight of the current weighing is printed.
Gross The gross weight of the current weighing is printed.
Info Unit The weighing result (net weight) is additionally printed in the selected information


unit.
Signature Inserts a line block for signing the protocol.
Blank Line A blank line is printed.
Dash Line Inserts a dashed dividing line (this option is available twice).
3 Blank Lines Prints 3 space lines at the end of the protocol (paper feed).
Footer The defined information for the footer is printed.


Factory setting: Net enabled.


Protocol footer
This submenu can be used to define the information to be printed in the protocol footer after the results (single
values).


The footer can be printed by tapping the [Footer] function key.


The footer options are identical with those of the header, only the Levelcontrol option is not available.


The following parameters can be defined:


Values Explanation
Appl. Name The application name is printed.
Title 1 The defined protocol header is printed, see Definition of identifications and protocol


headers (page 100).
Title 2 The defined protocol header is printed, see Definition of identifications and protocol


headers (page 100).
Date/Time The current date and time are printed.
User The name of the current user is printed.
Balance Type The balance type is printed.


The balance type is generated by the balance and cannot be changed by the user.


SNR The serial numbers of the balance and terminal are printed.


The serial numbers of the balance and terminal are generated by the balance and
cannot be changed.


Balance ID The balance identification defined in the system settings is printed.
ID1 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 







ID2 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 


ID3 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 


ID4 The identification defined via the function key is printed.


Information on practical working with identifications, see Working with identifica
tions (page 108). 


Nom.,+Tol,-Tol Recorded the defined nominal weight and the defined plus and minus tolerances.
MW-Method Records the selected method for the minimum weight.


Information on minimum weight settings, see MinWeigh function settings
(page 102).


Signature Inserts a line block for signing the protocol.
Blank Line A blank line is printed.
Dash Line Inserts a dashed dividing line (this option is available twice).
3 Blank Lines Prints 3 space lines at the end of the protocol (paper feed).


Factory setting: Signature activated.


6.1.8   Specifications for manual protocol printout


Navigation: [ ] > [Weighing] > [ ] > Print key


This menu item can be used to define the behavior of the [ ] key (protocol printout).


1 Press [ ].


A window with application-dependent settings opens.


2 Tap Print key on the associated button.


A selection window is displayed.


3 Change the setting.


4 To exit the menu item, tap [OK].


The following parameters can be defined:


Values Explanation
Stable The protocol is only printed if the weighing result is stable.
Dynamic The protocol is printed immediately, regardless of whether the weighing result is sta


ble.
Off No protocol is printed, the key is inactive.


Factory setting: Stable.


6.1.9   Output data formatting (transfer key)


Navigation: [ ] > [Weighing] > [ ] > Transfer Key


A stable weight can be transferred via the interface to a host computer with the [Transfer] function key. This
menu item can be used to define the formatting for output values. This can be necessary if the balance is oper
ated together with other instruments, programs or peripheral devices that use a specific data format. It can be
defined whether data is output to the host or also to the printer.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Transfer Key, tap the [Define] button.


97Weighing Application







98 Weighing Application


Transfer Key window is displayed.


3 Change the settings and confirm with [OK].


4 To exit the menu item, tap [OK].


Menu structure
Main menu Submenu Further information


StandardData output format
Customise


See Output format (page 98)


OffData transfer to printer
On


See Data output to the printer
(page 99)


6.1.9.1   Output format


Data output is set by default to a standard format that generally corresponds to the weight displayed at the ter
minal, followed by an end-of-line character defined for the host. Negative weights are displayed with a minus
sign. The output weight is left-justified.


See Peripherals (page 70).


Example (–12.8934 g):


1 2 3 4 5 6 7 8 9 10 11 12
- 1 2 . 8 9 3 4 g CF LF


Note 


● If the resolution of the displayed value is reduced, the weight is also transferred with reduced resolution to
the host.


● If the balance has overload or underload at the time of data transfer, UNDERLOAD or OVERLOAD is trans
ferred instead of the weight.


1 The output format can be changed by tapping the associated button under Data output format.


2 Activate [Customise] and subsequently tap the [Define] button.


Menu structure
Main menu Submenu Further information


OffNet indicator field
Field length


See Section Net weight icon


Field length
No. of decimal digits
Sign


Weight field


Sign position


See Section Weight format


OffUnit field
Field length


See Section Weight unit field


Net weight icon
In the standard output format, net weights are not specially marked. To place an N in front of net weights, this
function can be activated and also the field length defined. The net symbol is left-justified in the field.


The following parameters can be defined:


Parameters Explanation Values
Off Net weight icon deactivated. None


*







Field length Activates the net weight icon. Defines the field length (max.
10 characters).


Note
If the balance was not tared, the net symbol is not transferred.
Blank characters are transferred appropriate to the selected field
length.


1 … 10
(5 characters)*


* Factory setting


Weight format
The following parameters can be defined:


Parameters Explanation Values
Field length Defines the total length of the weight data field including sign,


decimal point and decimal places (max. 20 characters). 


Note
Irrespective of their setting, as many places are output as neces
sary for complete transfer of the weight displayed at the terminal.
The weight is output right-justified.


1 … 20
(10)*


No. of decimal
digits


Defines the number of decimal places. 


If the set value has less than the number of decimal places dis
played at the terminal, a rounded value with the selected number
of decimal places is transferred.


0 … 6
(max. number of places
of the balance)*


Sign Defines the sign.


Always = each weight is preceded by a plus or minus sign.


Neg. values = only negative values are preceded by a minus
sign. Positive values are transferred without sign.


Always | Neg. values*


Sign position Defines whether the sign should directly precede the weight
(right-justified) or left-justified.


-xxx.yy* | - xxx.yy


* Factory setting


Weight unit field
In the standard output format, each weight is output with the weight unit (appropriate to the current display
unit). This menu can be used to select whether weights are transferred with or without unit and also define the
field length for the weight unit.


The following parameters can be defined:


Parameters Explanation Values
Off Defines whether weights are transferred with or without unit. None


(Output of weight unit
activated)*


Field length Defines the field length (max. 5 characters).


Irrespective of their setting for the field length, as many places are
output as necessary for complete transfer of the weight displayed
at the terminal. The weight unit is output left-justified (separated
from the weight by a space).


1 … 5
(3)*


* Factory setting


6.1.9.2   Data output to the printer


When the [Transfer] function key is pressed, the data is normally only transferred to the host. Data can also be
sent to the printer by activating the setting.
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Note
The previously described data formatting settings have no influence on data output to the printer. This is deter
mined only by the protocol settings.


See Protocol definition (page 93).


The following parameters can be defined:


Values Explanation
Off Data output to the printer deactivated.
On Activates data output to the printer.


Factory setting: [Off].


6.1.10   Definition of identifications and protocol headers


Navigation: [ ] > [Weighing] > [ ] > Identification


This menu item can be used to activate the 4 identifications or change their designations available under the
[ID] function key. Define two headers for the weighing protocols. The entered designations appear in the
respective information fields (e.g. company name, customer) and can be printed out in the weighing protocols


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Identification, tap the [Define] button.


Identification window is displayed.


3 Settings can be changed by tapping the associated button.


An alphanumeric input window is displayed.


4 Enter the designation and confirm with [OK].


5 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Menu structure
Main menu Submenu Further information
Title 1 T1
Title 2 T2


See Section Protocol header


ID1 Name ID1
ID2 Name ID2
ID3 Name ID3
ID4 Name ID4


See Section Identifications


Protocol header
The following parameters can be defined:


Values Explanation
T1 Defines a designation for the protocol header (max. 20 characters). 
T2 Defines a designation for the protocol header (max. 20 characters). 


Factory setting: [T1] and [T2].


Identifications
Default ID designations are [ID1], [ID2], [ID3] and [ID4]. These can be replaced with specific designations
(e.g. customer, order). The ID is subsequently available with the new designation under the [ID] function key. 


Information on working with identifications, see Working with identifications.


The following parameters can be defined:







Parameters Explanation Values
ID1 Activates/deactivates the ID1. Defines the designation (max 20


characters).
Off | On*
(ID1)*


ID2 Activates/deactivates the ID2. Defines the designation (max 20
characters).


Off* | On


ID3 Activates/deactivates the ID3. Defines the designation (max 20
characters).


Off* | On


ID4 Activates/deactivates the ID4. Defines the designation (max 20
characters).


Off* | On


* Factory setting


6.1.11   Instructions for processing barcode data


Navigation: [ ] > [Weighing] > [ ] > Barcode


If a barcode reader or keyboard is connected to the balance, this menu can be used to define how the data is to
be processed.


The external device is appropriately configured in the [Peripherals] system setting.


1 Press [ ].


A window with application-dependent settings opens.


2 Tap Barcode on the associated button.


A selection window is displayed.


3 Settings can be changed by tapping the associated button.


4 To exit the menu item, tap [OK].


The following parameters can be defined:


Values Explanation
Off No data is processed. This setting must be used if no external device is connected.
ID1 The received barcode data is treated as identification texts and the corresponding


identification assigned. 


Note
The defined designation is displayed instead of [ID1].


ID2 The received barcode data is treated as identification texts and the corresponding
identification assigned. 


Note
The defined designation is displayed instead of [ID2].


ID3 The received barcode data is treated as identification texts and the corresponding
identification assigned. 


Note
The defined designation is displayed instead of [ID3].


ID4 The received barcode data is treated as identification texts and the corresponding
identification assigned. 


Note
The defined designation is displayed instead of [ID4].


PreTare The barcode data is interpreted as a value for the subtraction of tare weight, see Tar
ing options.


Host The data is transferred directly to a connected PC.


If no PC is connected or this data cannot be received, it is ignored.
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Open Input The data is written in the currently open input window (e.g. lot counter, ID or
PreTare).


The window is automatically closed after the data is processed. If no input window
is open, the data is ignored.


Factory setting: [Open Input].


6.1.12   Instructions for processing RFID data 


Navigation: [ ] > [Weighing] > [ ] > RFID


If a RFID reader is connected to the balance, this menu item can be used to define how the data is to be
processed.


The external device is appropriately configured in the [Peripherals] system setting.


1 Press [ ].


A window with application-dependent settings opens.


2 Tap RFID on the associated button.


A selection window is displayed.


3 Settings can be changed by tapping the associated button.


4 To exit the menu item, tap [OK].


The following parameters can be defined:


Values Explanation
Off No data is processed. This setting must be used if no external device is connected.
Host The data is transferred directly to a connected PC.


If no PC is connected or this data cannot be received, it is ignored.


Open Input The data is written in the currently open input window (e.g. lot counter, ID or
PreTare).


The window is automatically closed after the data is processed. If no input window
is open, the data is ignored.


Factory setting: [Open Input].


6.1.13   MinWeigh function settings


Navigation: [ ] > [Weighing] > [ ] > MinWeigh


Attention
The menu with the settings for the MinWeigh function is deactivated by default and not accessible. The
MinWeigh function must be activated and programmed by a service engineer. If this function is required, but is
not accessible in the menu, please contact your METTLER TOLEDO representative.


MinWeigh
The MinWeigh function ensures that the weighing results are within defined tolerances appropriate to the
requirements of your quality assurance system.


The service engineer will determine the required minimum weights based on your QA requirements and subse
quently load these values into the balance. Up to 3 tare weights can be defined with the corresponding mini
mum weights. The service engineer will set the weighing parameters to the values required for the maintenance
of tolerances.


See Weighing parameters (page 75).


Note
After programming the balance, the service engineer will issue a certificate. This records the measurements and
tolerances as well as corresponding tare and minimum weights for weighing. These settings cannot be
changed by the user as long as the MinWeigh function is activated.







The MinWeigh function is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under MinWeigh, tap the associated button.


MinWeigh window is displayed.


3 Tap [On] and subsequently the [Define] button.


4 The settings can be changed by tapping the associated button or confirming with [OK].


5 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
Method Selects the method programmed by the service engineer accord


ing to your instructions. 


Up to 3 methods can be defined, e.g. [USP].


Any


Info Displays information relating to the MinWeigh function (method,
date of next test by the service engineer and required minimum
weights based on reference tare weights defined by the service
engineer). 


The information can be printed out by pressing the [ ] key.


Show


Factory setting: [Off].


6.1.14   Tare memory definition and activation


Navigation: [ ] > [Weighing] > [ ] > Tare Store


This menu item can be used to define up to 10 tare weights available under the [Tare Store] function key and
change their designations. The default designations for the tare memory are [T1] … [T10]. These can be
replaced by specific names, e.g. designation of a tare container. The tare memory is subsequently available
with the new designation under the function key. 


Information on working with the tare memory, see Taring options (page 107). 


Note
Deactivated tare memories [Off] cannot be selected under the [Tare Store] function key.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Tare Store, tap the [Define] button.


Tare Store window is displayed.


3 The settings, e.g. T1 can be changed by tapping the associated button.


4 Tap [On] and subsequently the associated button.


An alphanumeric input window is displayed.


5 Enter the designation and confirm with [OK].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Menu structure
Main menu Submenu Further information


OffT1 … T10
On


See Parameter table


The following parameters can be defined:
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Parameters Explanation Values
Off Deactivated tare memory. None
On Activates the tare memory. Defines a designation. Defines the


weight.
Name | Value


The following parameters can be defined:


Parameters Explanation Values
Name Defines a designation for the tare memory (max. 20 characters).


Note
Although the designation can consist of up to 20 characters, it is
recommended to use short designations. A maximum of 10
characters can be displayed under the [Tare Store] function key.


any


Value Defines a weight.


Note
Instead of entering the value, the respective tare container can be
placed on the weighing pan and the button with the balance icon
subsequently pressed. The weight is directly taken over.


any


Factory setting: [Off].


6.1.15   Automatic taring function settings


Navigation: [ ] > [Weighing] > [ ] > AutoTare


This menu item can be used to define whether and under which conditions the balance automatically interprets
the first applied weight after zeroing as the tare weight. If the AutoTare function is activated, [On], the weight
criterion for the automatic taring function can be defined via the button.


Information on working with the automatic taring function, see Taring options (page 107).


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under AutoTare, tap the associated button.


AutoTare window is displayed.


3 Tap [On] and subsequently the associated button.


A numeric input window is displayed.


4 Enter the value and confirm with [OK].


5 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
Off Deactivated AutoTare function. None
On Activates the automatic taring function. Limit


The following parameters can be defined:


Parameters Explanation Values
Limit This value defines the minimum weight that must be applied to


the weighing pan so that it is automatically stored as the tare
weight. If the weight is below the limits, it is not automatically
transferred to the tare memory.


Note
Instead of entering the weight, the lightest tare container can be
placed on the weighing pan and the button with the balance icon
subsequently pressed. The applied weight is directly taken over
as a limit.


Any







Factory setting: [Off].


6.1.16   ErgoSens settings


Navigation: [ ] > [Weighing] > [ ] > Smart & ErgoSens


External sensors connected to the connections "Aux 1" and "Aux 2" at the rear of the balance can be configured
with the ErgoSens settings. ErgoSens is an optionally available external sensor. A maximum of 2 external
ErgoSens can be connected to the balance. 


Each of the two ErgoSens can be assigned one of the following functions by tapping the associated button.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Smart & ErgoSens, tap the [Define] button.


A selection window is displayed.


3 Select the required menu item (e.g. ErgoSens 1 (Aux1)).


A selection window is displayed.


4 Select the function by tapping the button.


5 To exit the menu item, tap [OK].


Menu structure
Main menu Submenu Further information
ErgoSens 1 (Aux1) Off | ->0<- | ->T<- | Print | ID1 | ID2


| ID3 | ID4 | Header | Footer |
PreTare | 1/2d | 1/5d | 1/10d |
1/100d | 1/1000d | Transfer | Anti
Static Kit


See Parameter table


ErgoSens 2 (Aux2) Off | ->0<- | ->T<- | Print | ID1 | ID2
| ID3 | ID4 | Header | Footer |
PreTare | 1/2d | 1/5d | 1/10d |
1/100d | 1/1000d | Transfer | Anti
Static Kit


See Parameter table


The following parameters can be defined:


Values Explanation
Off Sensor deactivated.
->0<- Zeros the balance.
->T<- Tares the balance.
Print Starts printing.
ID1 … ID4 Opens the input window for the respective identification.
Header Prints the header.
Footer Prints the footer.
PreTare Opens the input window for numerical entry of a fixed tare weight (subtraction of


tare weight).
1/2d … 1/1000d Switches the weighing result resolution.
Transfer Transfers the stable, formatted weight via the interface.
AntiStatic Kit Activates the ionizer.


To activate the ionizer, it must be selected appropriate to the connection used.


Factory setting: Both ErgoSens deactivated, [Off].


6.1.17   Settings for the optional anti-static kit (ionizer)


Navigation: [ ] > [System] > [Switch]
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The optional anti-static kit eliminates the build-up of electrostatic charges on weighing objects by ionization.
The ionizer must be connected to one of the two connections "Aux 1" or "Aux 2" at the rear of the balance.


Ionizer is activated under the used connection Aux 1 or Aux 2.


1 Press [ ].


A window with application-dependent settings opens.


2 Tap AntiStatic Kit on the associated button.


A selection window is displayed.


3 Select the function by tapping the button.


4 To exit the menu without saving, tap [C].


5 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
After door
opened


Defines the ionizing status.


Inactive = no ionizing.


Active = after opening the draft shield, ionizing takes place con
tinuously until the draft shield (doors) is closed again (maximum
10 minutes).


Inactive | Active*


After door
closed


Defines the ionizing time (in seconds).


Note
If the time is set to "0" seconds, no ionizing takes place after
closing the draft shield (doors).


0 … 1000
(5)*


* Factory setting


6.2   Working with the weighing application 
Navigation: [ ] > [Weighing]


This section describes the use of various functions of the Weighing application in practice.


6.2.1   Changing the weighing result resolution


The balance is set by default so that the weighing result is displayed with the maximum resolution, depending
on the particular model (corresponding to 1d). The weighing result resolution can be changed at any time. 


Note
These function keys are inactive when the MinWeigh function is active or a free weighing unit is used.


Function keys are activated.


– Tap the respective function key.


When the respective function key is tapped again, the balance displays the result with normal resolution
again.


1/2d Displays the last decimal place in increments of 2.
1/5d Displays the last decimal place in increments of 5.
1/10d Displays the result in a 10x lower resolution.
1/100d Displays the result in a 100x lower resolution.
1/1000d Displays the result in a 1000x lower resolution.







6.2.2   Taring options


The tare weight is normally determined by placing the weighing container on the balance and subsequently
pressing the [ ] key. The balance offers further taring options, which facilitate daily working procedures.


Manual entry of the tare weight (subtraction of tare weight or PreTare)
If the same weighing container is used over an extended period, the weight can be entered manually. This
saves taring when placing the weighing container on the balance. The tare weight is displayed as a negative
value when the weighing container is removed. When the container is placed on the balance again, the display
shows zero and the balance is immediately ready to use.


PreTare Function key is activated.


1 Tap [PreTare].


A numeric input window is displayed.


2 Enter the required tare weight.
Check the weighing unit, which is displayed to the right of the tare weight
(free weighing units are not available for manual entry of the tare
weight).
A selection of available units can be displayed by tapping the weighing
unit.
Note
Instead of entering the weight, place the tare container on the weighing
pan and subsequently tap the button with the balance symbol. Wait until
the displayed weight is stable before taking over with [OK]!


3 Confirm with [OK] to activate subtraction of the tare weight.


The value for subtraction of the tare weight remains stored until a new
value is entered, the [ ] or [ ] key is pressed or the balance is
switched off.


Using the automatic taring function 
The balance can be configured to always automatically interpret the first applied weight as the tare weight.


AutoTare function is activated.


1 Press [ ] (otherwise the automatic acceptance of the tare weight will not function).


2 Place an empty container on the weighing pan.


When the weight is stable, this is taken over as the tare weight.


The weight display is set to zero and Net symbol is displayed.


3 Start weighing.


When the full container is removed, the Net symbol extinguishes and the stored tare weight is deleted.


Working with the tare memories
If different tare containers are used, their weights can be stored and displayed by pressing a button at any time
whilst weighing. Up to 10 tare memories can be defined.


Note
The memory designations correspond to those defined in the menu, e.g. [Tare1].
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Tare Store Function key is activated.


Tare memories are defined and activated.


1 Tap [Tare Store].


A selection window is displayed.


2 Tap the required memory.


The associated tare weight is loaded.


The tare weight remains active until a new tare memory is selected, the
[ ] or [ ] button is pressed, the application is changed, a differ
ent user profile is selected or the balance is switched off.


6.2.3   Working with the lot counter


The lot counter places a number in front of each weight during protocol printing, which is automatically incre
mented by 1 with each printout. 


Note
When working with the lot counter, it is recommended to also activate the associated information field. This
allows the current lot counter reading to be displayed at any time.


See Selecting information fields.


Each time a printout is started with the [ ] button, the weights are preceded by a lot counter, which is incre
mented by 1 with each new printout. When the lot counter reaches the maximum value of 999, the numbering
starts at 1 again.


Note
The lot counter also functions with automatic protocol printout.


See Specifications for automatic protocol printout (page 91).


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Example: Printout


   1 N       135.87 g   


   2 N       184.24 g   


   3 N       117.96 g 


Lot counter Function key is activated.


1 Tap [Lot counter].


A numeric input window is displayed.


2 Enter the start value for the lot counter (1 … 999).
The value 0 is preset by default, i.e. the lot counter is deactivated.


3 Confirm with [OK] to activate the lot counter.


6.2.4   Working with identifications


Identifications are descriptive texts for individual weighing processes that allow perfect assignment of weighing
objects to specific customer orders. The identifications are also printed on the protocols (or transferred to a con
nected computer). 







The 4 identifications are designated by default with [ID1], [ID2], [ID3] and [ID4]. These designations can be
replaced with other titles to suit the particular application (max. 20 characters). The selected designations (e.g.
customer for the [ID1], order for the [ID2], lot for the [ID3] and batch for the [ID4]) are subsequently avail
able under the [ID] function key.


Note
If the IDs are deactivated, the function key is grayed and cannot be actuated. In this case, the IDs must first be
activated before they can be used.


See Definition of identifications and protocol headers (page 100).


When working with identifications, it is recommended to also activate the respective information fields. The
information fields show the designations entered for the identifications.


See Selecting information fields.


If the weighing protocol is defined in such a way that the identifications are also printed, the defined ID designa
tions, e.g. [Customer] and the entered text, e.g. METTLER TOLEDO are printed out.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Example: Printout


------- Weighing -------


25.Jul 2013        17:21


Client


          METTLER TOLEDO


Order         MT-18/2004


Lot                18/2B


Sample               1/4


     N       242.83 g   


     T        20.76 g   


     G       263.59 g 


ID Function key is activated.


1 Tap [ID].


A selection window with the available identifications is displayed.


2 Tap the associated button to be processed, e.g. [Customer].


An alphanumeric input window is displayed. 


3 Enter the designation, e.g. METTLER TOLEDO and confirm with [OK].


When all entries have been made, the selected identifications can be
rechecked against the information fields in the display.


All identification texts remain stored until they are replaced with new
ones.


6.2.5   Weighing-in to a nominal weight


The [Weighing] application offers additional functions that facilitate weighing-in to a defined nominal weight.


Initial settings
To enter the nominal weight and the associated tolerance range, enable the function keys listed below. Also
enable the data fields with the same names so that the defined values will be displayed. 
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Nominal


+Tolerance


-Tolerance


– Enable function keys.


Procedure
Function keys are activated.


1 Tap [Nominal].


A numeric input window is displayed.


2 Enter the required value.
- If a weight corresponding to the nominal weight is already on the balance, it can be directly taken over by
tapping the button with the balance icon.
Check the weighing unit to the right of the nominal weight.
A selection of available units can be displayed by tapping the weighing unit.
Note
Units are not converted automatically. When a value is entered in a unit, it is retained, even when the unit is
changed.


3 Confirm with [OK] to activate the nominal weight.


4 Tap [+Tolerance] and/or [-Tolerance]


A numeric input window is displayed.


5 Enter the required value.
Both tolerances are set to 2.5% by default. Instead of a percentage, an absolute tolerance can be entered in
any unit, e.g. [g].


6 Confirm with [OK] to activate the tolerance.


The SmartTrac graphic weighing-in aid with tolerance marks to facilitate weighing-in to the nominal weight
is displayed. 


Samples can be roughly weighed until the lower tolerance limit is reached and subsequent additions made
up to the nominal weight.


6.2.6   Working with the "MinWeigh" function


The MinWeigh function ensures that the weighing results are within defined tolerances appropriate to the
requirements of your quality assurance system. This function must be activated and programmed by a service
engineer.


It also recommended to activate the three information fields MinWeigh, RefTare and Tare.


Note
If several reference tare weights (and the associated minimum weights) were programmed by the service engi
neer, the required minimum weight automatically changes appropriate to the applied tare weight.


The weighing result can be printed with the [ ] key. The example printout shows part of a sample protocol
containing specifications for the MinWeigh function (method, reference tare weight and required minimum
weight) as well as the current weights. The asterisk to the left of the net weight indicates that the minimum
weight in the example was not reached and the value does not satisfy the quality assurance requirements.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].







Example: Printout


MW-Method            USP


Ref. Tare    120.00 g   


MinWeigh      20.00 g   


    *N        17.03 g   


     T        46.85 g   


     G        63.88 g 


MinWeigh function is activated.


1 Activate the MinWeigh, RefTare and Tare information fields.


The values and references are displayed in the information field.


In the display to the left of the weighing result is a small weight icon with the character "<".


2 Press [G].


Sets the display to zero.


3 Place the tare weight (weighing container) on the weighing pan and press [H] to tare the
balance.


The balance determines the tare weight and displays it in the Tare information field.


The Net symbol (net weight) is displayed next to the weight display.


4 Place the weighing object on the balance, e.g. 20 g.


During the weighing operation, the weight is initially displayed in a light color to indicate
that the minimum weight has not yet been reached. 


When the required minimum weight is reached, the weight is displayed in dark digits and the
small weight icon extinguishes.


Note
If the status icon (small weight icon with clock) appears at the top right of the display (below the
date and time), the next test for the MinWeigh function is due. Contact the relevant customer ser
vice department. A service engineer will perform the MinWeigh test as quickly as possible.


Example 
When working according to GMP, the permissible tolerance is 1%, 2 s. When working according to USP, this
is 0.1 %, 2 s.


6.3   Balance adjustment and testing
Navigation: [ ] > [Weighing]


Like any precision instrument, the balance must be adjusted at regular intervals. The balance offers extensive
options for adjustment and testing. 


Deviations must be able to be identified at an early stage and process tolerances checked. The risk can be min
imized by regular testing.


The adjustment is intended for adjusting the sensitivity of the balance. For this purpose, at least one reference
weight is placed on the weighing pan either manually or motorized. This is weighed and the indicated weight is
stored. The sensitivity of the balance is subsequently corrected by the required amount.


The test is intended for testing the sensitivity of the balance.


See Settings for adjustments and tests (page 41).


The balance is set to full automatic adjustment with ProFACT at the factory. ProFACT adjusts the balance fully
automatically based on predefined criteria. Manual adjustments and/or tests can be carried out as required with
the internal or an external weight. 


If a printer is connected to the balance, the adjustments can be printed out according to user-specific settings.
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See Protocol – Definition of adjustment and test reports (page 68).


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


The following descriptions assume that the [Adjust.int], [Adjust.ext], [Test int] and [Test ext] function keys
are activated for adjustment and tests.


6.3.1   Adjustment


6.3.1.1   Adjustment with internal weight/ProFACT 


ProFACT adjusts the balance fully automatically based on predefined criteria. 


Note
ProFACT is activated several times in the first 24 hours after connection to the power supply, irrespective of the
selected criteria.


After meeting a predefined time and/or temperature criterion, the small ProFACT status icon appears
at the top right of the display (below the date and time). The balance thus indicates the need to
make a ProFACT adjustment.


1 Unload the balance.


2 Do not select any key for 2 minutes.


Adjustment starts automatically.


During the adjustment, a window with information on the current adjustment is displayed. If the balance is in
use at the time of adjustment, adjustment can be ended with the [Cancel] button. Adjustment is restarted by the
balance at the next opportunity.


When adjustment is complete, the balance automatically returns to the application. The small weight icon at the
top right of the display extinguishes. Each adjustment is automatically recorded based on the selections made
in the system settings for recording adjustments


The described procedure is based on the factory setting. The procedure for internal adjustment can be extended
with internal tests with Advanced Options.


See Extended options (page 64).


Manual adjustment activation


Adjust.int Adjustment of the balance with the built-in weight can be initiated by tapping
this function key. This can take place as required.


[Adjust.int] function key is activated.


1 Tap [Adjust.int].


An information window opens.


The motorized lowering and lifting motion of the internal weight is audible.


2 If Adjustment done is displayed, confirm with [OK].


3 If Adjustment abort is displayed:
- If adjustment is aborted, confirm with [OK].
- If adjustment is aborted by the balance, tap [Retry].


6.3.1.2   Adjustment with external test weight


Note
Depending on the country-specific requirements, adjustment with an external weight for calibration balances
may not be available.







When a specific day or time is reached, the small adjustment icon appears at the top right of the
display (below the date and time). This is an indication that the balance requires adjustment.


The balance then requests adjustment at the defined time. The last selected test weight is always
used for automatic external adjustment.


Autom. ext. Adjust. is activated.


Test/Adj. Weight are defined.


1 Tap [Yes] to start the adjustment sequence described below.


2 When is [Later] tapped, a request for adjustment is repeated after 15 minutes.


Note
The small weight icon (status icon) for automatic external adjustment at the top right of the dis
play, extinguishes after successful adjustment or if adjustment is declined at the second request
[No]. The balance automatically returns to the application. Each adjustment is automatically
recorded based on the selections made in the system settings for recording adjustments 


Manual adjustment activation


Adjust.ext Adjustment of the balance with an external test weight can be initiated by
tapping this function key. This can take place as required.


Adjustment sequence
[Adjust.ext] function key is activated.


Test/Adj. Weight are defined.


1 Tap [Adjust.ext].


A list is displayed for selection of the test weight.


2 Select a test weight by tapping.


Adjustment starts.


3 Use the correct test weight. The ID and certificate number of the respective test weight are displayed if avail
able.
Note
Ensure that the correct test weight is used, otherwise the adjustment will be aborted with an error message.


The required weight flashes at the bottom of the window and adjustment takes place automatically.


4 Remove the test weight from the weighing pan when adjustment is complete.


When the process is complete, one of the following messages is displayed.


5 If Adjustment done is displayed, confirm with [OK].


6 If Adjustment abort is displayed:
- If adjustment is aborted, confirm with [OK].
- If adjustment is aborted by the balance, tap [Retry].


6.3.2   Testing


6.3.2.1   Testing the adjustment with internal weight 


The test is intended for testing the sensitivity of the balance.


Test int The balance can be tested for correct adjustment using the internal weight by
tapping this function key. This can be carried out as required.


[Test int] function key is activated.


1 Tap [Test int].


An information window opens.
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The motorized lowering and lifting motion of the internal weight is audible.


When the process is complete, one of the following messages is displayed.


2 If Test done is displayed, confirm with [OK].


3 If Test Aborted! is displayed:
- If the test is aborted by the user, confirm with [OK].
- If the test aborted by the balance, tap [Retry].


6.3.2.2   Testing the adjustment with external test weight


When a specific day or time is reached, the small test icon appears at the top right of the display
(below the date and time). This is an indication that the balance requires testing.


For the automatic external test, the last selected test weight is always used.


Autom. ext. Test is activated.


Test/Adj. Weight are defined.


1 Tap [Yes] to start the test sequence described below.


2 When [Later] is tapped, a request for testing the adjustment is repeated after 15 minutes.


Note
The small weight icon (status icon) for automatic external adjustment at the top right of the dis
play, extinguishes after successful testing or if the test is declined at the second request [No].


Manual test activation


Test ext The balance can be tested for correct adjustment with an external test weight
by tapping this function key. This can be carried out as required.


[Test ext] function key is activated.


Test/Adj. Weight are defined.


1 Tap [Test ext].


A list is displayed for selection of the test weight.


2 Select a test weight by tapping.


The test starts.


3 Use the correct test weight. The ID and certificate number of the respective test weight are displayed if avail
able.
Note
Ensure that the correct test weight is used, otherwise the test sequence will be aborted with an error mes
sage.


The required weight flashes at the bottom of the window and the test sequence takes place automatical
ly.


4 Remove the test weight from the weighing pan when the test is complete.


When the test is complete, one of the following messages is displayed.


5 If Adjustment done is displayed, confirm with [OK].


6 If Adjustment abort is displayed:
- If the test is aborted by the user, confirm with [OK].
- If the test aborted by the balance, tap [Retry].


6.3.3   Protocols


The detail of the record depends on the selected settings.


See Protocol – Definition of adjustment and test reports (page 68).







[Adj. History] function key is activated.


1 Adjustments and tests can be displayed by tapping [Adj. History].


An information window opens.


2 Press [ ] to print.


3 To exit the menu item, tap [OK].


6.3.3.1   Adjustment and test records (sample records)


Example: Printout


Internal or ProFACT adjustment protocol


- Internal adjustment --


25.Jul 2013        16:02


METTLER TOLEDO


Balance Type      XSE204


WeighBridge SNR:


              1234567890


Terminal SNR: 1128261866


Balance ID       Lab A/1


Temperature    21.2 °C   


Balance is levelled 


Adjustment done


Signature


........................


------------------------


Note
No signature line is printed for a ProFACT adjustment.


External adjustment protocol


- External adjustment --


25.Jul 2013        16:12


METTLER TOLEDO


Balance Type      XSE204


WeighBridge SNR:


              1234567890


Terminal SNR: 1128261866


Balance ID       Lab A/1


Weight ID     ECW-6000/1


Certificate No. MT-414/A


Temperature   20.8 °C  


Nominal      200.00 g  


Balance is levelled 


Adjustment done


Signature


........................


------------------------
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Internal test protocol


----- Internal test ----


25.Jul 2013        16:22


METTLER TOLEDO


Balance Type      XSE204


WeighBridge SNR:


              1234567890


Terminal SNR: 1128261866


Balance ID       Lab A/1


Temperature    19.8 °C  


Nominal    100.0000 %   


Actual      99.9981 %   


Diff.       -0.0019 %  


Balance is levelled


Test done


Signature


........................


------------------------


External test protocol


---- External test -----


25.Jul 2013        16:32


METTLER TOLEDO


Balance Type      XSE204


WeighBridge SNR:


              1234567890


Terminal SNR: 1128261866


Balance ID       Lab A/1


Weight ID      ETW-200/1


Certificate No. MT-806/5


Temperature   20.2 °C  


Nominal      200.00 g   


Actual       199.90 g   


Diff          -0.10 g  


Balance is levelled   


Test done


Signature


........................


------------------------


6.4   Working with the test sequence function 
Navigation: [ ] > [Weighing]


Define test sequences, test (method) and weight to be used. The user is guided through the test with the display
of clear instructions. The test should be carried out according to GWP® or other QM systems. 


All parameters and values for the test sequence have been defined and the test sequence assigned to a task.
Define tasks - when and how the test sequence will be carried out. If standard is selected under the [Prepara
tion Instructions] menu item, preparatory instructions are displayed in the test sequence. These correspond to
the typical SOP standard. These instructions must be followed and confirmed with [OK] before the rest of the
test sequence can be continued. 


Note
The extensiveness of the test depends on the settings selected (e.g. Preparation Instructions, Action if Failure,
AutoZero).


See Test sequences (page 43) and Configuration of test sequence parameters (page 44).


On completion of the test, the measurements are printed together with the results.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


A method describes the type of test to be carried out and defines the main purpose of a test sequence. There are
8 different methods available.


6.4.1   Starting a task


A task can be started either automatically or manually depending on the particular settings.







When a specific day or time is reached, the small GWP icon appears at the top right of the display
(below the date and time). This is an indication that the balance requires a task to be performed.
An instruction window is simultaneously displayed, which guides the user through the test. These
instructions must be followed.


Test sequence is defined and assigned to a task.


1 Follow the instructions and confirm with [OK].


2 Remove all weights and confirm with [OK].


3 Level the balance and confirm with [OK].


4 Follow further instructions depending on the selected task.


Note
The instruction window is closed and the small GWP icon for the task at the top right of the display
extinguishes on successful completion of the test.


Manual test activation


Test Sequence A test sequence can be started manually by tapping the function key.


[Test Sequence] function key is activated.


Test sequence is defined and assigned to a task.


1 Tap [Test Sequence].


A selection window with test sequences is displayed.


2 Tap the test sequence.


An instruction window is displayed.
The test sequence was started
Follow the instructions below:
1. Clean the weighing pan.
2. Level the balance.
3. Switch on the printer if necessary.
4. Have the test weights ready.
5. Have the weight tweezers/fork ready.
When all instructions have been followed, confirm with [OK] and follow further test sequence instruc
tions.


3 Remove all weights and confirm with [OK].


4 Level the balance and confirm with [OK].


6.4.1.1   EC Method for eccentric load test 


The purpose of the EC method (eccentric load test) is to ensure that every eccentric load deviation is within the
necessary user SOP tolerances. 


1 


2 


3 4 


5 The result corresponds to the highest of the 4 determined eccentric load deviations.


Method
The procedure is as follows:


1 Zero the balance.


2 Place the test weight in the center and confirm with [OK].


3 Place the test weight at the front left and confirm with [OK].


4 Place the test weight at the rear left and confirm with [OK].


5 Place the test weight at the rear right and confirm with [OK].
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6 Place the test weight at the front right and confirm with [OK].


7 Remove all weights and confirm with [OK].


8 Zero the balance.


The test results are displayed together with the results.


9 To exit the menu item, tap [OK].


10 To abort, tap [C].


The test is printed out.


6.4.1.2   RP1 Method for repeatability test 


The RP1 method calculates the mean and standard deviation (Symbol s) of a series of measurements with a
single test weight in order to determine the repeatability of the balance. 


Method
The procedure is as follows:


1 Zero the balance.


2 Place the test weight on the balance and confirm with [OK].


3 Remove the test weight and confirm with [OK].


4 Repeat steps 2 and 3.


5 Zero the balance.


The test results are displayed together with the results.


6 To exit the menu item, tap [OK].


7 To abort, tap [C].


The test is printed out.


6.4.1.3   RPT1 Method for repeatability test with tare weight 


The RPT1 method calculates the mean and standard deviation (Symbol s) of a series of measurements with
two test weights in order to determine the repeatability. In contrast to the RP1 method, a second test weight is
used to simulate the use of a tare container. 


Method
The procedure is as follows:


1 Zero the balance.


2 Place the tare weight on the balance and confirm with [OK].


3 Tare the balance.


4 Place the test weight on the balance and confirm with [OK].


5 Remove the test weight and confirm with [OK].


6 Repeat steps 4 and 5.


7 Zero the balance.


The test results are displayed together with the results.


8 To exit the menu item, tap [OK].


9 To abort, tap [C].


The test is printed out.







6.4.1.4   SE1 Method for sensitivity test with one test weight 


The SE1 method tests the sensitivity of the balance with one test weight. 


Method
The procedure is as follows:


1 Zero the balance.


2 Place the test weight on the balance and confirm with [OK].


3 Remove the test weight and confirm with [OK].


4 Zero the balance.


The test results are displayed together with the results.


5 To exit the menu item, tap [OK].


6 To abort, tap [C].


The test is printed out.


6.4.1.5   SE2 Method for sensitivity test with two test weights 


The SE2 method tests the sensitivity of the balance with two test weights. 


Method
The procedure is as follows:


1 Zero the balance.


2 Place test weight 1 on the balance and confirm with [OK].


3 Remove test weight 1 and confirm with [OK].


4 Zero the balance.


5 Place test weight 2 on the balance and confirm with [OK].


6 Remove test weight 2 and confirm with [OK].


7 Zero the balance.


The test results are displayed together with the results.


8 To exit the menu item, tap [OK].


9 To abort, tap [C].


The test is printed out.


6.4.1.6   SERVICE method reminder/pre-warning time


The SERVICE method is a special method that requires no test weight. It is normally set to perform regular
checks of various data (dates) in the background. It usually ends automatically without any user action and
displayed messages. It is normally used as a reminder for the next service date or MinWeigh date. The date is
checked on a regular basis and a message is only displayed when the defined task is due. The SERVICE
method can also be used to draw early attention to a due test appropriate to the pre-warning time.


[Test Sequence] function key is activated.


Test sequence is defined and assigned to a task.


– Carry out the task.


6.4.1.7   SET1 Method for sensitivity test with tare weight and one test weight 


The SET1 method tests the sensitivity of the balance with two test weights. The first test weight is used to simu
late a tare container.
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Method
The procedure is as follows:


1 Zero the balance.


2 Place the tare weight on the balance and confirm with [OK].


3 Tare the balance.


4 Place the test weight on the balance and confirm with [OK].


5 Remove the test weight and confirm with [OK].


6 Zero the balance.


The test results are displayed together with the results.


7 To exit the menu item, tap [OK].


8 To abort, tap [C].


The test is printed out.


6.4.1.8   SET2 Method for sensitivity test with tare weight and two test weights


The SET2 method tests the sensitivity of the balance with three test weights. The second test weight (tare
weight) is used to simulate a tare container.


Method
The procedure is as follows:


1 Zero the balance.


2 Place test weight 1 on the balance and confirm with [OK].


3 Remove test weight 1 and confirm with [OK].


4 Zero the balance.


5 Place the tare weight on the balance and confirm with [OK].


6 Tare the balance.


7 Place test weight 2 on the balance and confirm with [OK].


8 Remove all weights and confirm with [OK].


9 Zero the balance.


The test results are displayed together with the results.


10 To exit the menu item, tap [OK].


11 To abort, tap [C].


The test is printed out.







7   Statistics Application
Navigation: [ ] > [Statistics]


This section provides information and descriptions of setting options for practical use of the appli
cation.


The application allows you to generate and evaluate statistics for a series of weighings. It can handle 1 to 999
values.


The Statistics application has the same basic features as the Weighing application. However, it includes addi
tional settings and functions for statistical data acquisition and evaluation of a series of weighings. 


Only the settings and functions that differ from those of the Weighing application are described in detail below.


Note
If you use statistics together with the LV11, please observe the information in the "Solution Guide", which can
be obtained online at http://www.mt.com.


Selecting the application
1 Press [ ].


2 Tap the [Statistics] icon in the selection window.


The selected application is active.


Some of the specific function keys and data fields for statistics are enabled by default (factory defaults).


The two function keys [Result] and [CL Result] are disabled and are therefore shown differently
because there is no statistical data available at this point in time.


The balance is ready for weighing.


7.1   Settings for the Statistics application
Navigation: [ ] > [Statistics] > [ ]


Several specific settings are available for statistics. You can use them to adapt the application to your needs.


Most of the setting options are the same as for the Weighing application. Only the settings that differ are
described below.


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
Function Keys Define which function keys for statistics are shown


at the bottom of the display. 


These keys enable direct access to specific func
tions.


see Specific function keys for using
statistics (page 122)


Info Field Define which information fields for statistics are dis
played.


see Specific data fields for statistics
(page 122)


Autom. Weight
Entry


Activates/deactivates automatic weight entry. see Specifications for automatic
weight entry (page 123)


Protocol Select data to be shown on the weighing protocol. See Specific protocol information for
statistics (page 124)


Additive Weigh
ing


Activates/deactivates the additive mode (series
weighing with automatic taring).


see Enable additive mode
(page 126)


Plausibility
Check


Define the limit values for plausible weighing
results.


See Define plausibility limits
(page 126)


Tablet Feeder Define the specifications for cooperation between
the statistics function and the LV11 tablet feeder.


See Settings for the LV11 tablet feed
er (page 127)
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7.1.1   Specific function keys for using statistics


Navigation: [ ] > [Statistics] > [ ] > Function Keys


This menu item allows you to enable the specific function keys listed below for using statistics.


All other function keys are the same as for the Weighing application.


The numbered function keys are displayed in the application at the bottom of the display. The numbers define
the sequence in the display.


● Activate or deactivate function keys by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all function keys must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Function Keys, tap the [Define] button.


3 Select a function key by tapping.


The function key is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Designation Explanation
M+ Enters the current value.


Result Opens the results window.


CL Result Clears the results memory.


CL Last Deletes the last saved value.


Nominal Defines the desired nominal weight.


This also serves as a reference for the tolerances.


+Tol Defines the accuracy (tolerance range) for weighing to a nominal
weight.


-Tol Defines the accuracy (tolerance range) for weighing to a nominal
weight.


Max n Defines the maximum number of weighings in a series.


Factory setting: [M+], [Result] and [CL Result] are enabled in this order.


7.1.2   Specific data fields for statistics


Navigation: [ ] > [Statistics] > [ ] > Info Field


This menu item provides the data fields listed below for displaying statistical values.


All other data fields are the same as for the Weighing application.


The information fields in the display provide constant information on, e.g. set values, measured results.







● Information fields can be activated or deactivated by tapping. The sequence of the keys is automatically
updated.


● To redefine the sequence, all information fields must be deactivated and then activated in the required
sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Info Field, tap the [Define] button.


3 Select Info Field by tapping.


The information field is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Values Explanation
n Shows the number of weighings that have been made.
x Shows the average weight of all weighings.
s Shows the standard deviation as an absolute value.
s.rel Shows the standard deviation as a percentage.
Sum Shows the total weight of all individual weighings.
>T+ Shows the number of weighings outside the upper weight tolerance.
<T- Shows the number of weighings outside the lower weight tolerance.
Min Shows the lowest measured weight of the current series.
Max Shows the highest measured weight of the current series.
Diff. Shows the difference between the lowest and the highest weights.
Nominal This function key displays the nominal weight.
+Tol This function key displays the entered tolerance for weighing-in to nominal weight.
-Tol This function key displays the entered tolerance for weighing-in to nominal weight.


Factory setting: n, x and s are enabled in this order.


7.1.3   Specifications for automatic weight entry


Navigation: [ ] > [Statistics] > [ ] > Autom. WeightEntry


Here you define whether and under which conditions the balance should automatically enter stable weight val
ues in the statistics. This saves you the effort of tapping the [M+] function key. The value is printed automati
cally.


When this function is activated [On], the criteria for automatic entry can be defined via the [Define] button.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Autom. WeightEntry, tap the associated button.


Autom. WeightEntry window is displayed.


3 Tap [On] and subsequently the [Define] button.


4 Change the settings and confirm with [OK].


5 To exit the menu item, tap [OK].


The following parameters can be defined:
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Parameters Explanation Values
Limit This value defines which limit must be exceeded for automatic


entry.
User-defined


Delay time When the limit is exceeded, the Delay time is started, and when
it times out the value is captured and entered in the statistics or
transferred over the interface.


User-defined
(displayed in seconds)


Factory setting: [Off] Automatic entry disabled.


7.1.4   Specific protocol information for statistics


Navigation: [ ] > [Statistics] > [ ] > Protocol


Here you define which data appears in the protocols. This large menu item is divided into three sub-menus.
They enable you to make additional settings for the application. The rest of the available protocol data corre
sponds to the data for the Weighing application and is not described here.


The numbered data items are printed in the protocols. The numbers determine the sequence in the printout.


● Information can be activated or deactivated by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all information must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Protocol, tap the [Define] button.


Protocol window is displayed.


3 Under (e.g. Header), tap the [Define] button.


4 Select an information key by tapping.


The information key is automatically numbered.


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Note
The results and data can be printed out at any time.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


The following parameters can be defined:


Menu item Explanation Further information
Header Define the information to be printed in the protocol


header (before the results).
See Protocol header


Single value Define the information to be recorded for each sin
gle result.


See Recording single values


Result Define which statistical data is to be recorded. See section Recording of results


Header line of protocols
Use this sub-menu to define which data is printed in the protocol header (before the results). 


The header is printed automatically for series weighings when the first weight value is entered in the statistics
by tapping the [M+] function key. 


However, the header can also be printed separately by tapping the [Header] function key.


The following parameters can be defined:







Values Explanation
Plausibility Recorded the defined limit for the plausibility of weight values.
Max n Recorded the defined maximum number of weighings in the series.
Nom.,+Tol,-Tol Recorded the defined nominal weight and the defined plus and minus tolerances.


Factory setting: Appl. Name and Date/Time enabled in this order.


Recording of single values
The following parameters can be defined:


Values Explanation
Plausibility Recorded the defined limit for the plausibility of weight values.
Max n Recorded the defined maximum number of weighings in the series.
Nom.,+Tol,-Tol Recorded the defined nominal weight and the defined plus and minus tolerances.


Tap the [M+] function key to enable automatic printing of single values during a series of weighings.


An single value can also be printed separately by pressing the [ ] key.


Factory setting: Net enabled.


Recording of results
Here you can define which additional data is to be recorded in the results protocol.


The result protocol can be printed by pressing the [ ] key with the result window.


If a specific number of samples [Max n] is defined for a weighing series, the results protocol is automatically
printed after the weight of the last sample has been entered in the statistics.


The following parameters can be defined:


Values Explanation
Max n Recorded the defined maximum number of weighings in the series.
Nom.,+Tol,-Tol Recorded the defined nominal weight and the defined plus and minus tolerances.
>Tol+,<Tol- Recorded the number of weighings that are outside the tolerance range.
n Recorded the number of weighed samples.
x Recorded the average weight of the total number of samples.


The value is recorded with the current display unit. The resolution of the recorded
value is ten times higher than the resolution of the measured value with the highest
resolution in the series.


s Recorded the standard deviation as an absolute value.
The value is recorded with the current display unit. The resolution of the recorded
value is ten times higher than the resolution of the measured value with the highest
resolution in the series.


Note
The value is only recorded if there are at least three values in the statistics. Other
wise a dash is shown instead of a value.


s.rel Recorded the relative standard deviation within the series as a percentage.
The value is always recorded with a resolution of two decimal places.


Note
The value is only recorded if there are at least three values in the statistics. Other
wise a dash is shown instead of a value.
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Max = Recorded the highest measured weight of the current series.
The number of decimal places and the unit are the same as those used to display
the result when the measured value was entered.
Min = Recorded the lowest measured weight of the current series.
The number of decimal places and the unit are the same as those used to display
the result when the measured value was entered.


Min,Max,Diff


Diff. = Recorded the difference between the highest and lowest measured weights in
the current series.
The value is recorded with the current display unit. The number of decimal places of
the recorded value corresponds to the number of decimal places of the highest or
lowest weight with the highest resolution.


Sum Recorded the total weight of all saved individual weighings.
The value is recorded with the current display unit. The number of decimal places
corresponds to the number of decimal places of the measured value with the highest
resolution in the series.


Factory setting: n, x, s and s.rel are enabled in this order.


7.1.5   Enable additive mode


Navigation: [ ] > [Statistics] > [ ] > Additive Weighing


You can use this menu item to enable or disable additive mode. When additive mode is enabled, it is not nec
essary to remove the samples from the weighing pan during a series of weighings.


1 Press [ ].


A window with application-dependent settings opens.


2 Tap the [On] button for Additive Weighing.


The following parameters can be defined:


Parameters Explanation Values
Off Additive mode is disabled. None
On Additive mode is enabled. 


The balance is automatically tared after a weighing result has
been entered in the statistics, either manually or automatically.
The next sample can be weighed out without removing the previ
ous sample from the weighing pan.


None


Factory setting: [Off].


7.1.6   Define plausibility limits


Navigation: [ ] > [Statistics] > [ ] > PlausibilityCheck


Plausibility checking is a security precaution. It prevents the entry of incorrect values in the statistics. Here you
can define the limit value (as percentage) for the plausibility of the weighing results.


Example
With a plausibility limit of 30%, all weight values that are within ±30% of the nominal or average value are
regarded as plausible and are entered in the statistics. All other weight values are ignored and excluded from
the statistics.


Note
When you have defined a nominal weight value and tolerance limits, make sure that the plausibility limit for the
weight is greater than the selected tolerance limits. Otherwise values that are actually within tolerance may not
be entered in the statistics.


See Weighing out to a nominal value (page 130).


1 Press [ ].


A window with application-dependent settings is displayed.







2 Under PlausibilityCheck, tap the associated button.


A numeric input window is displayed.


3 Enter the value and confirm with [OK].


Parameters Explanation Values
Plausibility
Check


Define the plausibility limit for measured values.


The percentage relates to the defined nominal value. If no nomi
nal value is defined, the limit relates to the average of the already
weighed out samples of a weighing series.


any
(30 %)*


* Factory setting


7.1.7   Settings for the LV11 tablet feeder


Navigation: [ ] > [Statistics] > [ ] > Tablet Feeder


If you use the METTLER TOLEDO LV11 tablet feeder, you can configure the settings for this peripheral device
here.


Note
If you connect an LV11 to your balance, you have to configure the interface appropriately in the system set
tings.


See Peripherals (page 70).


Tablet Feeder is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Tablet Feeder, tap the [Define] button.


Tablet Feeder window is displayed.


3 Settings can be changed by tapping the associated button.


4 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
Feed Rate Defines the feed rate. slow | normal* | fast |


very fast
On Activates/deactivates the emptying function.


On = the feed tray of the LV11 is automatically emptied after
weighing the last sample of a weighing series.


Off = no automatic emptying.


On | Off*


* Factory setting


7.2   Using the Statistics application
Navigation: [ ] > [Statistics]


This section describes how to use the Statistics application. Among other things, you can determine a tare
weight, change the resolution of the weighing result or use identifiers. 


You are probably already familiar with these options from the Weighing application. They are therefore not
described again here.
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7.2.1   Capturing statistics from a weighing series


For optimal use of the statistical functions, you should have a printer connected to your balance. Otherwise we
recommend that you enable the four statistical data fields that are the most important for your application (e.g.
n, x, s and Sum). 


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Initial settings
To use statistics, you must enable at least the following three function keys:


M+


Result


CL Result


– Enable function keys.


We also recommend enabling the following two function keys: They allow you to delete incorrect values [CL
Last] and to define the number of samples to be included in a series of weighings [Max n].


CL Last


Max n


– Enable additional function keys.


Procedure
Series weighing


If the number of samples to be weighed out for a series is specified, tap the [Max n] function key and enter the
number of samples (1 to 999). The series is terminated automatically after the last sample has been weighed
out. The result window is opened and the result log is printed. This function key is only active when no mea
surement data is present in the statistics. If you enter 0 (zero) for [Max n], the series does not have a defined
limit and you can weigh out a maximum of 999 samples.


When working with a weighing container, place the container on the balance and press the [ ] key to tare
the balance.


Alternatively you can use the tare memory or the automatic taring function. These functions are described in the
instructions for the Weighing application.


Note
If you start a weighing series with a user-defined weighing unit, the unit cannot be changed until the series of
measurements is finished.


See Defining free weighing units (page 92).


Function keys are activated.


The balance is tared [ ].


1 Tap [Max n].


A numeric input window is displayed.


2 Enter the number and confirm with [OK].


3 Load the first sample and tap the [M+] function key.


When the weight is stable (the dashes disappear), it is entered in the statistics.


The protocol header and the result (single value) of the current weighing are printed.







4 Remove the first sample.
If the additive mode is activated, the sample can remain on the weighing pan. The balance is automatically
tared after each weight is entered in the statistics.


5 Load further samples in succession. Confirm each weight with the [M+] function key (unnecessary if auto
matic weight entry is activated).


6 Remove the sample and tare the balance (unnecessary if additive mode is activated).


Each value is automatically recorded after being entered in the statistics.


After the last sample is weighed, the result window is automatically opened and printed.


The result window contains the results of a series of weighings. The information selected for result
recording is displayed.
If the result window consists of several screen pages, paging between the individual pages can take
place with the two arrow keys.


7 Tap [CL Result] to end measurement and clear the memory for the next series.


A confirmation window is displayed.


8 To delete the statistics, confirm with [OK].


The statistics are deleted.


The function key is inactive and grayed.


Sample weighing


Function keys are activated.


The balance is tared [ ].


1 Load the sample and tap the [M+] function key.


When the weight is stable (the dashes disappear), it is entered in the statistics.


The protocol header and the result (single value) of the current weighing are printed.


2 Remove the sample.


3 Tap [Result].


The result window is displayed.
If the result window consists of several screen pages, paging between the individual pages can take
place with the two arrow keys.


4 Press [ ] to print the result protocol.


5 Tap [OK] to exit the result window.


6 Tap [CL Result] to end measurement and clear the memory for the next series.


A confirmation window is displayed.


7 To delete the statistics, confirm with [OK].


The statistics are deleted.


The function key is inactive and grayed.


Note
An error message is displayed if you tap the [M+] function key but no weight change has occurred. This pre
vents you from accidentally acquiring the sample twice.


If you have mistakenly weighed out an incorrect amount and stored the weighing result, you can use the [CL
Last] function key to cancel the last value. It is only available if values are already present in the memory; oth
erwise the key is grayed out and cannot be actuated. The key is disabled after a value is deleted and is not
enabled again until the next value has been entered in the statistics.
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If a weight value is outside the plausibility limit, a corresponding error message is displayed after the [M+] key
is tapped. The value cannot be entered in the statistics. No error message is displayed if automatic weight entry
is enabled. However, the value is not entered in the statistics and it does not appear in the statistics protocol.


7.2.2   Weighing out to a nominal value


The Statistics application provides additional functions that simplify weighing out samples to a defined nomi
nal value. You can use these functions for individual weighings or for series weighings with statistics.


Initial settings
To enter the nominal weight and the associated tolerance range, enable the function keys listed below. Also
enable the data fields with the same names so that the defined values will be displayed. 


Nominal


+Tolerance


-Tolerance


– Enable function keys.


Procedure


Important
Ensure that the plausibility limit is greater than the defined tolerance values. Weights that are within the toler
ance range but greater than the plausibility limit cannot be entered in the statistics. If necessary, change the
plausibility limit for the weight values.


See Define plausibility limits (page 126).


Note
The function keys for entering the nominal weight and the tolerance range are disabled if values are already
present in the statistics. In this case, you must clear the statistics with the [CL Last] function key before you
can define the nominal weight and the tolerance range.


Function keys are activated.


Statistics are deleted.


1 Tap the [Nominal] function key.


A numeric input window is displayed.


2 Enter the required value.
- If a weight corresponding to the nominal weight is already on the balance, it can be directly taken over by
tapping the button with the balance icon.
Check the weighing unit to the right of the nominal weight.
A selection of available units can be displayed by tapping the weighing unit.
Note
Units are not converted automatically. When a value is entered in a unit, it is retained, even when the unit is
changed.


3 Confirm with [OK] to activate the nominal weight.


4 Tap the [+Tolerance] and/or [-Tolerance] function key.


A numeric input window is displayed.


5 Enter the required value.
Both tolerances are set to 2.5% by default. Instead of a percentage, an absolute tolerance can be entered in
any unit, e.g. [g].







6 Confirm with [OK] to activate the tolerance.
Note
Samples outside the tolerance range are specifically marked with >T+ or <T- when single values are record
ed.


The SmartTrac graphic weighing-in aid with tolerance marks to facilitate weighing-in to the nominal weight
is displayed. 


Samples can be roughly weighed until the lower tolerance limit is reached and subsequent additions made
up to the nominal weight.


7.2.3   Example log with statistical values


The detail of a protocol depends on the selected protocol settings. Only application-specific information is
shown in the example printout.


Important information for the interpretation of recorded results


The x and s values are calculated results that are shown with higher resolution than the individual measured
values. The significance of the last decimal place cannot be assured with a relatively small measurement series
(fewer than 10 or so measured values) with small weight differences.


Example: Printout


------ Statistics ------


25.Jul 2013        16:40


Balance Type      XSE204


WeighBridge SNR


              1234567890


Terminal SNR  1128261866


Balance ID       Lab A/1


Balance is levelled 


Plausibility     30 %   


Nominal       24.20 g   


+Tol            2.5 %   


-Tol            2.5 %   


 1            24.21 g   


 2            24.67 g   


 3>T          24.91 g   


 4            24.18 g   


n                 4     


x            24.493 g   


s             0.357 g   


s.rel          1.46 %   


Min.          24.18 g   


Max.          24.91 g   


Diff           0.73 g   


Sum           97.97 g   


------------------------


Signature


........................


------------------------
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7.2.4   Formulas used for the calculation of statistical values


Calculation of mean value and standard deviation


Notation
 = Individual measured value of a series of  measured values ni ...1=


 = Mean value and  standard deviation of these measured values


The mean value is given by:


∑
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The commonly used formula for the calculation of the standard deviation 
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(2) not suitable for numerical calculation, since in measurements where deviations between single values are
very small, the square of the difference (between the single value and mean value) can lead to cancellation. In
addition, when using this formula, each single measured value must be stored before the standard deviation
can be finally determined.


The following formula is mathematically equivalent, but much more stable numerically. It can be derived by
appropriate transformation from (1) and (2):
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For the calculation of the mean value and standard deviation, only , ∑ i
x and 2


∑ i
x  need to be stored for the use


of this formula.


Standard deviation
The numerical stability can be further improved by measured value scaling. 


With 0
Xxx
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−=∆  whereby 0


X  (depending on the application) is either the first measured value of a series of mea
surements or the nominal value of a series of measurements, the following is obtained:
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Mean value
The mean value is calculated accordingly:
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Relative standard deviation
The relative standard deviation can be calculated using the formula:


100
x


s
s
rel


=


percent







Number of digits in the results
The mean and standard deviation are always displayed and printed with one decimal place more than the cor
responding single measured values. To be noted for interpretation of the results is that this additional decimal
place has no significance for small series of measurements (less than about 10 measured values). 


This applies similarly to percentages (e.g. relative standard deviation), which always has two decimal places
(e.g. 13.45 percent). The significance of the decimal places depends similarly on the magnitude of the original
values!
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8   Formulation Application
Navigation: [ ] > [Formulation]


This section provides information and descriptions of setting options for practical use of the appli
cation.


The component and formulation databases are independent of the user profile; there is only one database for all
users.


The Formulation application serves for weighing components in a specific ratio. There are databases for formu
lations and components in which all related parameters can be permanently stored. In the formulation process,
the selected formulation is automatically processed and the balance provides a step-by-step guide through the
weighing-in procedure for all components. Free formulation is also possible without using formulations from the
database. The result can be recorded in detail at the end of formulation.


Only the settings and functions that differ from those of the Weighing application are described in detail below.


Selecting the application
1 Press [ ].


2 Tap the [Formulation] icon in the selection window.


The selected application is active.


Some of the specific formulation function keys and information fields are activated by default (factory
defaults).


Both [Result] and CL Result] function keys are inactive and therefore grayed out as no formulation is
currently active.


The balance is ready for formulation.


8.1   Formulation application settings
Navigation: [ ] > [Formulation] > [ ]


Different specific formulation settings are available. You can use them to adapt the application to your needs. In
this application, the Info Unit is not available.


Most of the setting options are the same as for the Weighing application. Only the settings that differ are
described below.


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
Recipe Definition of formulations. See Definition and activation of for


mulations (page 141)
Component Definition of components. See Definition of components


(page 141)
Autom. Zeroing Activates/deactivates automatic zeroing. see Activation or deactivation of


automatic zeroing (page 135)
Function Keys Defines the formulation function keys that appear at


the bottom of the display. 


These keys enable direct access to specific func
tions.


see Specific formulation function
keys (page 135)


Info Field Defines the formulation information fields to be dis
played.


see Specific formulation information
fields (page 136)


Protocol Selects data to be shown in the weighing protocols. See Specific formulation protocol
information (page 137)







Identification Defines identifications. See Specific formulation identifica
tions (page 139)


Smart &
ErgoSens


Up to two external ErgoSens (optional) can be
assigned a function in this menu.


see Specific ErgoSens formulation
settings (page 140)


8.1.1   Activation or deactivation of automatic zeroing


Navigation: [ ] > [Formulation] > [ ] > Autom. Zeroing


This menu item can be used to define whether the display is automatically reset to zero after removal of the tare
container.


1 Press the [ ] key.


A window with application-dependent settings opens.


2 Tap Autom. Zeroing on the associated button.


3 Tap the associated button.


4 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
On Activates automatic zeroing.


When the container is removed after taring the weighing contain
er and weighing-in a component, the display is automatically
reset to zero.


None


Off Deactivates automatic zeroing. None


Factory setting: [Off].


8.1.2   Specific formulation function keys


Navigation: [ ] > [Formulation] > [ ] > Function Keys


This menu can be used to activate the following specific formulation function keys.


All other function keys are the same as for the Weighing application.


● Activate or deactivate function keys by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all function keys must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Function Keys, tap the [Define] button.


3 Select a function key by tapping.


The function key is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Designation Explanation
M+ Stores the net weight of a weighed component and resets the


weight display to zero.
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Result Opens the results window.


CL Result Clears the results memory.


Recipe Opens the recipe database for selecting a recipe.


Abs/Diff Switches the weight display between the weighed quantity (Abs =
absolute) and the residual quantity to be weighed, until the nomi
nal weight (Diff = difference) is reached.


Nominal Defines the desired nominal weight.


This also serves as a reference for the tolerances.


CompDB Opens the component database for selecting a component.


+Tol Defines the accuracy (tolerance range) for weighing to a nominal
weight.


-Tol Defines the accuracy (tolerance range) for weighing to a nominal
weight.


Factory setting: [M+], [Result], [CL Result], [ID] and [Nominal] activated, in this sequence.


8.1.3   Specific formulation information fields


Navigation: [ ] > [Formulation] > [ ] > Info Field


This menu contains the following formulation information fields.


All other data fields are the same as for the Weighing application.


The information fields in the display provide constant information on, e.g. set values, measured results.


● Information fields can be activated or deactivated by tapping. The sequence of the keys is automatically
updated.


● To redefine the sequence, all information fields must be deactivated and then activated in the required
sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Info Field, tap the [Define] button.


3 Select Info Field by tapping.


The information field is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Values Explanation
Comp. Weight Displays the current component weight.
Nominal This function key displays the nominal weight.
Net Tot Displays the total net weight of all weighed components.
>T+ Shows the number of weighings outside the upper weight tolerance.
<T- Shows the number of weighings outside the lower weight tolerance.







+Tol This function key displays the entered tolerance for weighing-in to nominal weight.
-Tol This function key displays the entered tolerance for weighing-in to nominal weight.
Comp. Counter Displays the current component counter reading (consecutive number of current


component).
Recipe Name Shows the name of the current formulation.
Recipe ID Displays the identification entered via the [ID] function key. 


Note
The identification designations ID1 are set to the factory defaults, but can be
changed.


Comp. Name Displays the name of the current component.
Comp. ID Displays the identification entered via the [ID] function key. 


Note
The identification designations ID2 are set to the factory defaults, but can be
changed.


Lot ID Displays the identification entered via the [ID] function key. 


Note
The identification designations ID3 are set to the factory defaults, but can be
changed.


Additional ID Displays the identification entered via the [ID] function key. 


Note
The identification designations ID4 are set to the factory defaults, but can be
changed.


Factory setting: Recipe ID, TareGross and Nominal activated, in this sequence.


8.1.4   Specific formulation protocol information


Navigation: [ ] > [Formulation] > [ ] > Protocol


Here you define which data appears in the protocols. This large menu item is divided into three sub-menus.
They enable you to make additional settings for the application. The rest of the available protocol data corre
sponds to the data for the Weighing application and is not described here.


The numbered data items are printed in the protocols. The numbers determine the sequence in the printout.


● Information can be activated or deactivated by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all information must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Protocol, tap the [Define] button.


Protocol window is displayed.


3 Under (e.g. Header), tap the [Define] button.


4 Select an information key by tapping.


The information key is automatically numbered.


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.
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Note
The results and data can be printed out at any time.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


The following parameters can be defined:


Menu item Explanation Further information
Header Define the information to be printed in the protocol


header (before the results).
See Protocol header


Single value Define the information to be recorded for each sin
gle result.


See Recording single values


Result Define which statistical data is to be recorded. See section Recording of results


Header line of protocols
Use this sub-menu to define which data is printed in the protocol header (before the results). 


The header is printed automatically when the weight of the first component has been stored during formulation
by tapping the [M+] function key.


The following parameters can be defined:


Values Explanation
Recipe Name Records the name of the current formulation.
Recipe ID Records the identification of the current formulation entered via the [ID] function key.
Nominal Tot Records the total nominal weight of all components of the current formulation.
Comp. Records the number of components of the current formulation.


Factory setting: Appl. Name, Date/Time, Balance Type SNR and Recipe ID activated, in this sequence.


Recording of single values
Single values are automatically printed during formulation by tapping the [M+] function key. 


An single value can also be printed separately by pressing the [ ] key.


Recipe Name Records the name of the current formulation.
Recipe ID Records the identification of the current formulation entered via the [ID] function key.
Nominal Tot Records the total nominal weight of all components of the current formulation.
Comp. Records the number of components of the current formulation.
Comp. ID Records the identification of the current component entered via the [ID] function key


ID3.
Lot ID Records the identification of the current component entered via the [ID] function key


ID2.
Additional ID Records the identification of the current component entered via the [ID] function key


ID4.
Comp. Name Records the name of the current component.
Comp. Counter Records the current component counter reading (consecutive number of current


component).
Nom.,+Tol,-Tol Recorded the defined nominal weight and the defined plus and minus tolerances.
Net % Records the weight of the current component in % of the nominal weight.
Diff. Records the difference between the actual and nominal weight of the current compo


nent.
Diff. %Net % Records the percentage deviation of the actual weight of the current component from


its nominal weight.


Factory setting: Net enabled.







Recording of results
Here you can define which additional data is to be recorded in the results protocol.


The result protocol can be printed by pressing the [ ] button with the result window open or automatically
after taking over the last component of a formulation.


Recipe Name Records the name of the current formulation.
Recipe ID Records the identification of the current formulation entered via the [ID] function key.
Nominal Tot Records the total nominal weight of all components of the current formulation.
Comp. Records the number of components of the current formulation.
Comp. Counter Records the current component counter reading (consecutive number of current


component).
>Tol+,<Tol- Recorded the number of weighings that are outside the tolerance range.
Net Tot Records the total net weight of all weighed components.


Factory setting: Tare, Net Tot, Gross, Signature, Dash Line and 3 Blank Lines activated, in this sequence.


8.1.5   Specific formulation identifications


Navigation: [ ] > [Formulation] > [ ] > Identification


This menu item can be used to activate the 4 identifications available for formulation via the [ID] function key.
Individual identifications can be deactivated or their designations replaced with specific texts (max. 20 charac
ters). The entered designations also appear as information field designations and are printed in weighing proto
cols. The two headers for the weighing protocols can be defined here; these are printed in the weighing proto
cols.


Note
The [Recipe ID] and [Comp. ID] are not required for the automatic processing of predefined formulations.
These are automatically taken over from the formulation or component database. Further IDs can be activated if
additional designations are required for formulation. 


For free formulation (without using the databases), the [Recipe ID] and [Comp. ID] can be activated to assign
a designation to the formulations and components.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Identification, tap the [Define] button.


Identification window is displayed.


3 Settings can be changed by tapping the associated button.


An alphanumeric input window is displayed.


4 Enter the designation and confirm with [OK].


5 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Menu structure
Main menu Submenu Further information
Title 1 T1
Title 2 T2


See Definition of identifications and
protocol headers (page 100)


ID1 Name Recipe ID
ID2 Name Comp. ID
ID3 Name Lot ID
ID4 Name Additional ID


See Section Identifications
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Identifications
The following designations are defined by default for the 4 identifications.


The following parameters can be defined:


Parameters Explanation Values
Recipe ID Activates/deactivates the ID and designation (max. 20 charac


ters).
Off | On*


Comp. ID Activates/deactivates the ID and designation (max. 20 charac
ters).


Off* | On


Lot ID Activates/deactivates the ID and designation (max. 20 charac
ters).


Off* | On


Additional ID Activates/deactivates the ID and designation (max. 20 charac
ters).


Off* | On


* Factory setting


8.1.6   Specific ErgoSens formulation settings


Navigation: [ ] > [Formulation] > [ ] > Smart & ErgoSens


Additional formulation settings are available for the ErgoSens sensors.


Only the settings and functions that differ from those of the Weighing application are described in detail below.


Note
The settings [Recipe ID], [Comp. ID], [Lot ID] and [Additional ID] correspond to the identifications [ID1] …
[ID4], which are also available in the Weighing application.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Smart & ErgoSens, tap the [Define] button.


A selection window is displayed.


3 Select the required menu item (e.g. ErgoSens 1 (Aux1)).


A selection window is displayed.


4 Select the function by tapping the button.


5 To exit the menu item, tap [OK].


Menu structure
Main menu Submenu Further information
ErgoSens 1 (Aux1) Off | ->0<- | ->T<- | Print | Result |


M+ | OK | Recipe ID | Comp. ID | Lot
ID | Additional ID | AntiStatic Kit


See Parameter table


ErgoSens 2 (Aux2) Off | ->0<- | ->T<- | Print | Result |
M+ | OK | Recipe ID | Comp. ID | Lot
ID | Additional ID | AntiStatic Kit


See Parameter table


The following parameters can be defined:


Values Explanation
Result Emulates the function key with the same name. Opens the result window.
M+ Emulates the function key with the same name. Takes over the current value. 
OK Emulates pressing of the button with the same name in the formulation dialog (how


ever not in the menus) for confirmation of entries and actions.


Factory setting: Both ErgoSens deactivated, [Off].







8.2   Definition of components
Navigation: [ ] > [Formulation] > [ ] > Component


Each formulation consists of one or more components. The components must be defined prior to formulation.
The balance contains a component database. This database can store up to 100 components. Each compo
nent consists of a name and identification (ID). The firmware checks the entries for plausibility. If a name or ID
already used by another component is entered, an error message is displayed. This section describes the pro
cedure for the definition of components.


For subsequently changing already defined components, see Information on changing existing components
and formulations (page 152).


The contents of the component database can be recorded at any time by pressing the [ ] button. The compo
nent names and numbers are printed.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Component, tap the [Define] button.
The arrow keys can be used to page between individual pages.
or
Tap the button [Go to] and enter the component number. All of the 100 components can be directly select
ed in this way.


The first page of the component database is displayed.
The database contains a total of 20 pages with 5 components respectively. 


3 Tap the components to be defined.


4 Under Component Name, tap the associated button.


An alphanumeric input window is displayed.


5 Enter the designation and confirm with [OK].


6 Under Comp. ID, tap the associated button.


An alphanumeric input window is displayed.


7 Enter the designation and confirm with [OK].


8 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
Component
Name


Definition of a designation (max. 20 characters).


Note
The current designation of the respective product can be used as
a name.


Any


Comp. ID Definition of an identification (max. 20 characters).


Note
The ID is frequently scanned via a barcode reader for clear
assignment of the components to the corresponding product.


Any


8.3   Definition and activation of formulations
Navigation: [ ] > [Formulation] > [ ] > Recipe


The balance contains a formulation database in which a maximum of 8 formulations with up to 12 compo
nents respectively can be stored. To fully define formulations, the respective components must be available in
the component database. Each formulation is stored under a name. The definition of an identification (ID) is
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only required when work is carried out with Security Check or if the ID is to be included in the weighing proto
cols. The firmware checks the entries for plausibility. If a name or an ID already used by another formulation is
entered, an error message is displayed. This section describes the procedure for the definition of formulations.


For subsequently changing already defined components, see Information on changing existing components
and formulations (page 152).


8.3.1   Formulation with fixed components (absolute nominal weights)


Navigation: [ ] > [Formulation] > [ ] > Recipe > [Define] > Recipe 2 > [Fix Component]


As long as the menu for the definition of a specific formulation is active, current formulation settings and data
can be recorded at any time by pressing the [ ] key.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Example: Printout


Recipe 2   Fix Component


Name           Eraphtene


ID                 ERA-1


Security Check       Off


Procedure         1 Tare


Component 1


Name       Renith 80 o/o


ID                   R80


Component Weight


              24.16 g   


+Tolerance        2.50 %


-Tolerance        2.50 %


Component 2


Name           Lorine-BR


ID                   LBR


Component Weight


              16.45 g   


+Tolerance        2.50 %


-Tolerance        2.50 %


Component 3


Name      Alcohol 90 o/o


ID               Alco 90


Component Weight


              77.00 g   


+Tolerance        2.50 %


-Tolerance        2.50 %


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Recipe, tap the [Define] button.


Formulation window is displayed.


3 Tap, e.g. Recipe 2 and subsequently the [Off] button.


Recipe 2 window is displayed.


4 Tap [Fix Component] and subsequently the [Define] button.


A window with application-dependent settings is displayed.


5 Under Recipe Name, tap the associated button.


An alphanumeric input window is displayed.


6 Enter the designation and confirm with [OK].







7 Under Recipe ID, tap the associated button.


An alphanumeric input window is displayed.


8 Enter the designation and confirm with [OK].


9 Under Security Check, tap the associated button.


10 Activate/deactivate Security Check.


11 Under Procedure, tap the associated button.


12 Select a process.


13 Change the menu page with the arrow keys.


14 Tap the button of the component to be included in the formulation.


A window is displayed in which the component can be activated.


15 Tap [Component] and subsequently the [Define] button.


A selection window is displayed.


16 Under Component Name or Comp. ID tap the associated button.


A window with the component database is displayed.


17 Select the component by tapping.


18 Under Component Weight, tap the associated button.


A numeric input window is displayed.


19 Enter the value and confirm with [OK].


20 Under +Tolerance and/or -Tolerance tap the associated button.


A numeric input window is displayed.


21 Enter the value and confirm with [OK].


22 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Formulation parameters
The following parameters can be defined:


Parameters Explanation Values
Recipe Name Definition of a designation (max. 20 characters). Any
Recipe ID Definition of an identification (max. 20 characters).


Note
The definition of an identification (ID) is only required when work
is carried out with Security Check or the ID is to be included in
the weighing protocols.


Any


Security Check With Security Check activated, the entry of a formulation ID (and
component IDs) is required for each formulation. Formulation is
only continued when these correspond to the formulation data.
This ensures that work is carried out with the correct formulation
and the correct components are weighed.


On | Off*


Procedure 1 Tare = all components are weighed in 1 container. Only a sin
gle taring is necessary at the start of formulation.


n Tare = each component is weighed in its own container. Taring
must be performed prior to each weighing-in operation.


1 Tare* | n Tare


* Factory setting
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Component parameters
The following parameters can be defined:


Parameters Explanation Values
Component
Name


Definition of components from the component database (max.
100 components).


Component database 


Comp. ID Definition of components from the component database (max.
100 components).


Component database 


Component
Weight


Definition of the required nominal weight. Any
(0.00 g)*


+Tolerance Definition of accuracy (tolerances) for weighing-in to a nominal
weight.


Any
(2.50%)*


-Tolerance Definition of accuracy (tolerances) for weighing-in to a nominal
weight.


Any
(2.50%)*


* Factory setting


8.3.2   Formulation with % components (relative nominal weights)


Navigation: [ ] > [Formulation] > [ ] > Recipe > [Define] > Recipe 3 > [% Component]


The definition of formulations with components with relative nominal weights, differs only slightly from that for
formulations with absolute components. Instead of an absolute nominal weight, a percentage nominal weight
must be entered. This refers, depending on the selected Basis, to either the total formulation weight or the first
component.


Note
For formulations with relative nominal component values, no formulation process can be selected as all com
ponents are weighed in 1 container.


As long as the menu for the definition of a specific formulation is active, current formulation settings and data
can be recorded at any time by pressing the [ ] key.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Example: Printout


with relative nominal weights based on the total
weight


with relative nominal weights based on the first
component 


Recipe 3     % Component


Name            Iorex-MP


ID                  IORX


Security Check       Off


Basis       Total weight


Component 1


Name         UM Powder A


ID                   UPA


Component %       22.6 %


+Tolerance        2.00 %


-Tolerance        2.00 %


Component 2


Name         UM Powder B


ID                   UPB


Component %       77.4 %


+Tolerance        3.00 %


-Tolerance        3.00 %


Recipe 4     % Component


Name         Meranit-411


ID                ME-411


Security Check       Off


Basis    1. Comp. Weight


Component 1


Name         RF Subst. A


ID                  RF-A


Component %       75.0 %


+Tolerance        2.50 %


-Tolerance        2.50 %


Component 2


Name      Sirine Liq. 16


ID                SI-LIQ


Component %       40.0 %


+Tolerance        1.50 %


-Tolerance        1.00 %


1 Press [ ].


A window with application-dependent settings is displayed.







2 Under Recipe, tap the [Define] button.


Formulation window is displayed.


3 Tap, e.g. Recipe 3 and subsequently the [Off] button.


Recipe 3 window is displayed.


4 Tap [% Component] and subsequently the [Define] button.


A window with application-dependent settings is displayed.


5 Under Recipe Name, tap the associated button.


An alphanumeric input window is displayed.


6 Enter the designation and confirm with [OK].


7 Under Recipe ID, tap the associated button.


An alphanumeric input window is displayed.


8 Enter the designation and confirm with [OK].


9 Under Security Check, tap the associated button.


10 Activate/deactivate Security Check.


11 Under Basis, tap the associated button.


12 Select a process.


13 Change the menu page with the arrow keys.


14 Tap the button of the component to be included in the formulation.


A window is displayed in which the component can be activated.


15 Tap [Component] and subsequently the [Define] button.


A selection window is displayed.


16 Under Component Name or Comp. ID tap the associated button.


A window with the component database is displayed.


17 Select the component by tapping.


18 Under Component %, tap the associated button.


A numeric input window is displayed.


19 Enter the value and confirm with [OK].


20 Under +Tolerance and/or -Tolerance tap the associated button.


A numeric input window is displayed.


21 Enter the value and confirm with [OK].


22 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Formulation parameters
The following parameters can be defined:


Parameters Explanation Values
Recipe Name Definition of a designation (max. 20 characters). Any
Recipe ID Definition of an identification (max. 20 characters).


Note
The definition of an identification (ID) is only required when work
is carried out with Security Check or the ID is to be included in
the weighing protocols.


Any
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Security Check With Security Check activated, the entry of a formulation ID (and
component IDs) is required for each formulation. Formulation is
only continued when these correspond to the formulation data.
This ensures that work is carried out with the correct formulation
and the correct components are weighed.


On | Off*


Basis Total weight = the nominal percentage of each component is
based on the total weight (final weight) of the formulation. For
formulation, the required final weight must be entered first. The
nominal weights of the individual components are additionally
automatically calculated in percent.
Note
For formulations with nominal percentages based on the total
weight. The balance does not check whether the total percentage
of all components is 100%. If this value is above or below
100%, the calculated percentages or the nominal weights to be
weighed are automatically adjusted during the weighing opera
tion, as illustrated in the following example:
Formulation data: nominal weight of first component: 80 %,
nominal weight of second component: 40%, final weight: 100 g.
Automatic calculation of the nominal weights to be weighed:
First component: 80%/120% • 100 g = 66.67 g
Second component: 40%/120% • 100 g = 33.33 g


1. Comp.Weight = for formulation, the nominal weight of the first
component must be entered. This weight corresponds to the per
centage defined in the formulation definition. The nominal
weights of the further components are subsequently calculated
automatically in relation to the first component.
Example of a formulation with two components
75% is defined for the first component. 40% is defined for the
second component. For formulation, a nominal weight of 100 g
is defined for the first component. The balance now calculates for
the second component a nominal weight of 53.33 g (100
g/75 % • 40% = 53.33 g).


Total weight* | 1.
Comp.Weight


* Factory setting


Component parameters
The following parameters can be defined:


Parameters Explanation Values
Component
Name


Definition of components from the component database (max.
100 components).


Component database 


Comp. ID Definition of components from the component database (max.
100 components).


Component database 


Component % Definition of the required nominal weight. Any
(0.00 g)*


+Tolerance Definition of accuracy (tolerances) for weighing-in to a nominal
weight.


Any
(2.50%)*


-Tolerance Definition of accuracy (tolerances) for weighing-in to a nominal
weight.


Any
(2.50%)*


* Factory setting


8.4   Working with the formulation  application
Navigation: [ ] > [Formulation]







This section describes the procedure for working with the application Formulation and recording the results.


8.4.1   Initial settings


A printer must be connected to the balance for recording formulations.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


The most important information fields for the application must also be activated (e.g. Recipe Name, Comp.
Name, Nominal and Comp. ID for the automatic processing of formulations.


Depending on the type of formulation, further function keys must be activated.


For each formulation, at least the three following functions keys must be activated.


M+


Result


CL Result


– Enable function keys.


For free formulation without using formulations from the database, the following function keys must also be
activated. The respective values can be entered via these keys.


Nominal


+Tolerance


-Tolerance


– Enable function keys.


For free formulation, the ID function key must be activated. This allows specific designations to be assigned to
the formulations and components. The activation of this function key can also be useful for automatic formula
tion processing for the assignment of one or two specific IDs to components in addition to those already prede
fined, e.g. a Lot ID.


ID – Function key activation.


When working with components from the component database for free formulation, the CompDB function key
must also be activated. This function key can be used to display components from the database.


CompDB – Function key activation.


For the automatic processing of formulations from the database, the Recipe function key must be activated,
which can also be used for formulation display.


Recipe – Function key activation.


The Abs/Diff function key should also be activated. This allows the weight display to be switched between an
already weighed quantity of a component and the remaining quantity to be weighed.


Abs/Diff – Function key activation.


147Formulation Application







148 Formulation Application


8.4.2   Free formulation (formulation without using the formulation database)


For using one or several components from the data base for free formulation, the [CompDB] function key must
be activated. This function key can be used for directly accessing the component database and selecting the
required component. In this case, no component ID needs to be entered; this is taken over directly from the
database.


When working with a weighing container, place the container on the balance and press the [ ] key to tare
the balance.


Note 


The weight display can be switched between an already weighed component quantity and the remaining quan
tity to be weighed with the [Abs/Diff] function key at any time. 


If the remaining quantity display (difference) has been selected with the [Abs/Diff] function key prior to entering
the nominal weight, the nominal weight is displayed with a negative sign (weighing-in against zero).


Function keys are activated.


The balance is tared [ ].


1 Tap [ID].
or
Tap [CompDB].


An alphanumeric input window is displayed.


2 Enter the designation and confirm with [OK].


3 To exit the menu without saving, tap [C].


4 Tap the [Nominal] function key.


A numeric input window is displayed.


5 Enter the required value for the first component.
- If a weight corresponding to the nominal weight is already on the balance, it can be directly taken over by
tapping the button with the balance icon.
Check the weighing unit to the right of the nominal weight.
A selection of available units can be displayed by tapping the weighing unit.


6 Confirm with [OK] to activate the nominal weight.


7 Tap the [+Tolerance] and/or [-Tolerance] function key.


A numeric input window is displayed.


8 Enter the required value.


9 Confirm with [OK] to activate the tolerance.
Note
Samples outside the tolerance range are specifically marked with >T+ or <T- when single values are record
ed.


The SmartTrac graphic weighing-in aid with tolerance marks to facilitate weighing-in to the nominal
weight is displayed. 


10 Weigh the first component.


11 When the nominal weight is reached or the weight is within the tolerances, tap the [M+] function key to
store the value.
The weight must be previously verified again as the balance does not check whether the weighed value cor
responds to the nominal weight.


The protocol header and the result (single value) of the current component are printed.


The balance is ready for weighing the second component.


12 If a new weighing container is used, the container with the first component must be removed and the bal
ance zeroed [ ]. Place a new container on the balance and tare the balance [ ].
If the second component is weighed in the same container, taring is unnecessary.







13 Define the nominal weight and tolerances.


14 Weigh the second component.


15 The result can be stored by tapping the [M+] function key.


The determined single value is automatically recorded based on specific requirements.


16 Tap [Result]. Only available when values are stored, otherwise the key is grayed and cannot be actuated.


The result window is displayed.
The information selected for result recording is displayed.


17 Press [ ] to print the formulation.


18 Tap [OK] to exit the result window.


19 Tap [CL Result] to end the formulation and delete the memory for the next formulation.


A confirmation window is displayed.


20 Confirm deletion of the formulation with [OK].


The formulation is deleted.


The function key is inactive and grayed.


Weighing further components
The procedure is the same as for the second component with the same or new weighing container.


8.4.3   Automatic formulation processing with "fixed components" (absolute nominal weights)


It is assumed that the relevant formulation has been defined and the required function keys and information
fields are activated.


If the formulation definition requires that each component is weighed in its own container, a request is made
prior to weighing the second component to place the new weighing container on the balance and press the
[ ] key. If the formulation definition requires that all components are weighed in the same container, taring
does not need to repeated. If automatic zeroing is activated, the display is automatically set to zero when the
tare container is removed.


When working with a weighing container, place the container on the balance and press the [ ] key to tare
the balance.


Note 


The user is responsible for ensuring that the weights are within the defined tolerances as the balance does not
check this automatically. If an incorrect weight is taken over with the [M+] function key, the formulation result
will also be incorrect.


Once a formulation is displayed, neither the identification of the formulation Recipe ID nor those of the compo
nents Comp. ID can be changed as these are part of the respective formulation or component definition in the
databases.


If the [Recipe] function key is grayed, a new formulation cannot be selected as a formulation is being
processed. In this case, tap the [CL Result] function key to end the current formulation.


The weight display can be switched between an already weighed component quantity and the remaining quan
tity to be weighed with the [Abs/Diff] function key at any time. 


Function keys are activated.


Formulations are defined.


1 Tap [Recipe].


A selection window is displayed.


2 Select a formulation from the formulation database by tapping. The formulation is processed immediately
after selection.


An instruction window is displayed.
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3 Place the weighing container on the balance and press the [ ] key.


The balance is tared and ready for weighing the first component.


4 Weigh the first component.
Refer to the graphic SmartTrac weighing-in aid with tolerance marks to facilitate weighing-in to the nominal
weight. This display must be closely observed as the balance does not check for correspondence between
the weighed and nominal weight.


5 When the nominal weight is reached or the weight is within the tolerances, tap the [M+] function key to
store the value.


The protocol header and the result (single value) of the current component are printed.


The balance is ready for weighing the second component.


The [Result] function key is active and the result window can be opened. Information on the current for
mulation status is displayed.


6 Weigh the second component.


7 The result can be stored by tapping the [M+] function key.


The determined single value is automatically recorded based on specific requirements.


When all formulation components have been weighed, the formulation result window is automatically
displayed. The information selected for result recording is displayed. The formulation protocol is simulta
neously completed.


8 Tap [OK] to exit the result window.


9 Tap [CL Result] to end the formulation and delete the memory for the next formulation.


A confirmation window is displayed.


10 Confirm deletion of the formulation with [OK].


The formulation is deleted.


The function key is inactive and grayed.


Weighing further components
The procedure is the same as for the second component with the same or new weighing container.


8.4.4   Automatic formulation processing with "% components" (relative nominal weights)


Automatic formulation processing with % Component is basically the same as for formulations with Fix Com
ponent.


Depending on the component weighing method in the formulation definition, a request is initially made after
selecting the formulation to enter the required final weight of the formulation or nominal weight of the first com
ponent.


The weight display can be switched between an already weighed component quantity and the remaining quan
tity to be weighed with the [Abs/Diff] function key at any time. 


Function keys are activated.


Formulations are defined.


1 Tap [Recipe].


A selection window is displayed.


2 Select a formulation from the formulation database by tapping. The formulation is processed immediately
after selection.


An instruction window is displayed.


3 Tap the [Enter] button







4 Enter the required value for the first component.
- If a weight corresponding to the nominal weight is already on the balance, it can be directly taken over by
tapping the button with the balance icon.
Check the weighing unit to the right of the nominal weight.
A selection of available units can be displayed by tapping the weighing unit.


5 Confirm with [OK] to activate the nominal weight.


An instruction window is displayed.


6 Place the weighing container on the balance and press the [ ] button.


The balance is tared and ready for weighing the first component.


The nominal weight is displayed in the Nominal information field. SmartTrac supports weighing-in to the
nominal weight.


7 When the nominal weight is reached or the weight is within the tolerances, tap the [M+] function key to
store the value.


The protocol header and the result (single value) of the current component are printed.


The balance is ready for weighing the second component.


The [Result] function key is active and the result window can be opened. Information on the current for
mulation status is displayed.


8 Weigh the second component.


9 The result can be stored by tapping the [M+] function key.


The determined single value is automatically recorded based on specific requirements.


When all formulation components have been weighed, the formulation result window is automatically
displayed. The information selected for result recording is displayed. The formulation protocol is simulta
neously completed.


10 Tap [OK] to exit the result window.


11 Tap [CL Result] to end the formulation and delete the memory for the next formulation.


A confirmation window is displayed.


12 Confirm deletion of the formulation with [OK].


The formulation is deleted.


The function key is inactive and grayed.


Weighing further components
The procedure is the same as for the second component with the same or new weighing container.


8.4.5   Sample protocol of a formulation


The detail of a protocol depends on the selected protocol settings. Only application-specific information is
shown in the example printout.


Example: Printout
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----- Formulation ------


25.Jul 2013        12:40


Balance Type      XSE204


WeighBridge SNR


              1234567890


Terminal SNR  1128261866


Recipe          Iorex-MP


Recipe ID           IORX


Num. of Comp.          2     


Nominal Tot   84.30 g   


Comp. ID             UPA


Comp            1/2     


Nominal       19.22 g   


+Tol           0.38 g   


-Tol           0.38 g   


 1    N       19.24 g   


 1    N       100.1 %   


 1 Diff        0.02 g   


 1 Diff         0.1 %   


Comp. ID             UPB


Comp            2/2     


Nominal       65.08 g   


+Tol           1.95 g   


-Tol           1.95 g   


 2    N       65.21 g   


 2    N       100.2 %   


 2 Diff        0.13 g   


 2 Diff         0.2 %   


Net Tot       84.45 g   


Signature


........................


------------------------


8.5   Information on changing existing components and formulations
Stored formulation and component definitions can be changed. The following rules apply.


● While a formulation is being processed, neither stored formulations nor components can be changed.
● If a component which is part of a formulation is changed, the error message This component cannot be


changed. It is used by is displayed. However, if components need to be changed, these must first be deac
tivated in all respective formulations. If components are to be included again in respective formulations after
being changed, the components must be explicitly selected from the component database. Activate the
components in the formulation and re-enter the nominal weights and tolerances. Subsequently change the
formulation name and ID. This avoids confusion with previous formulations with the old definition.


● Components can be removed from the database by deleting their name or ID. However, this is only possible
if the component is not part of a formulation.


● Formulations cannot be deleted from the database. Formulations that are no longer required must be deacti
vated. If a formulation is no longer required, it can only be removed from the database by overwriting it with
a new formulation.







9   Piece Counting Application
Navigation: [ ] > [Piececounting]


This section provides information and descriptions of setting options for practical use of the appli
cation.


The Piececounting application allows you to determine the number of pieces put on the weighing pan. It is
advantageous if all pieces are of approximately equal weight, since the unit quantity is determined on the basis
of average weight. Various methods can be used to determine the reference unit weight.


Only the settings and functions that differ from those of the Weighing application are described in detail below.


Selecting the application
1 Press [ ].


2 Tap the [Piececounting] icon in the selection window.


The selected application is active.


Some of the specific function keys and data fields for piece counting are activated by default (factory
defaults).


The balance is ready for piece counting.


9.1   Piece counting application settings
Navigation: [ ] > [Piececounting] > [ ]


Several specific settings are available for piece counting. You can use them to adapt the application to your
needs.


Most of the setting options are the same as for the Weighing application. Only the settings that differ are
described below.


Unlike the Weighing application, only one custom unit can be specified. The MinWeigh feature is not avail
able.


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
FixPcs Definition of a fixed reference unit quantity. See Defining the fixed reference unit


quantity (page 154)
Function Keys Defines which function keys for piece counting are


shown at the bottom of the display. 


These keys enable direct access to specific func
tions.


see Specific function keys for piece
counting (page 154)


Info Field Defines which data fields for piece counting are dis
played.


see Specific data fields for piece
counting (page 155)


Autom. Weight
Entry


Activates/deactivates automatic weight entry. see Specifications for automatic
weight entry (page 156)


Display Unit Define the unit for the result display. See Additional unit for piece counting
(page 156)


Info Unit Define an additional weighing unit. This appears in
the corresponding data field on the display.


See Additional unit for piece counting
(page 156)


Protocol Select data to be shown on the weighing protocol. See Specific protocol data for piece
counting (page 157)


Smart &
ErgoSens


Up to two external ErgoSens (optional) can be
assigned a function in this menu.


see Specific ErgoSens settings for
piece counting (page 159)
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9.1.1   Defining the fixed reference unit quantity


Navigation: [ ] > [Piececounting] > [ ] > FixPcs


Here you define which fixed reference quantity the function key [FixPcs] refers to.


When carrying out piece counting, each time the function key [FixPcs] is tapped, the weight is divided by the
defined, fixed reference unit quantity. This determines the reference unit weight on which the piece counting is
based.


Note
The function key [FixPcs] is labeled with [Fix n], with n being the selected number of reference units.
Example: [Fix 10].


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under FixPcs, tap the associated button.


A numeric input window is displayed. 


3 Change the settings and confirm with [OK].


4 To exit the menu item, tap [OK].


Function key is labeled with a new reference unit quantity.


Factory setting: [Fix 10] PCS.


9.1.2   Specific function keys for piece counting


Navigation: [ ] > [Piececounting] > [ ] > Function Keys


This menu item allows you to activate the specific function keys listed below for piece counting.


All other function keys are the same as for the Weighing application.


The numbered function keys are displayed in the application at the bottom of the display. The numbers define
the sequence in the display.


● Activate or deactivate function keys by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all function keys must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Function Keys, tap the [Define] button.


3 Select a function key by tapping.


The function key is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Designation Explanation
FixPcs Determines the reference unit weight with a defined, fixed number


of pieces.


VarPcs Selects the reference unit quantity.







PcsWgt Enters the known weight of a reference unit.


RefOpt Performs reference optimization.


M+ Saves the current unit quantity to the memory.


Result Opens the results window.


CL Result Clears the results memory.


CL Last Deletes the last saved value.


Nominal Defines the desired nominal unit quantity.


This also serves as a reference for the tolerances.


Abs/Diff Switches the weight display between the unit quantity already
weighed in and the number of units still to be weighed in until the
nominal unit quantity is reached.


+Tol Defines the accuracy (tolerance range) for piece counting.


-Tol Defines the accuracy (tolerance range) for piece counting.


Max n Defines the maximum number of piece counts in a series.


Factory setting: [PcsWgt], [FixPcs], [VarPcs] and [Nominal] are activated in this order.


9.1.3   Specific data fields for piece counting


Navigation: [ ] > [Piececounting] > [ ] > Info Field


This menu item provides the data fields listed below for piece counting.


All other data fields are the same as for the Weighing application.


The information fields in the display provide constant information on, e.g. set values, measured results.


● Information fields can be activated or deactivated by tapping. The sequence of the keys is automatically
updated.


● To redefine the sequence, all information fields must be deactivated and then activated in the required
sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Info Field, tap the [Define] button.


3 Select Info Field by tapping.


The information field is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.
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The following parameters can be defined:


Values Explanation
RefPcs Shows the selected reference unit quantity.
PcsWgt Shows the reference unit weight.
n Shows the number of piece counts carried out in a series.
x Shows the average unit quantity of all piece counts in a series.
s Shows the standard deviation as an absolute value.
s.rel Shows the standard deviation as a percentage.
Sum Shows the unit quantity of all counts in a series.
>T+ Shows the number of piece counts outside the upper weight tolerance.
<T- Shows the number of piece counts outside the lower weight tolerance.
Min Shows the smallest measured unit quantity in a series of piece counts.
Max Shows the largest measured unit quantity in a series of piece counts.
Diff. Shows the difference between the smallest and largest unit quantity in a series of


piece counts.
Nominal This function key displays the nominal unit quantity.
+Tol This function key displays the entered tolerance for piece counting.
-Tol This function key displays the entered tolerance for piece counting.


Factory setting: PcsWgt activated.


9.1.4   Specifications for automatic weight entry


Navigation: [ ] > [Piececounting] > [ ] > Autom. WeightEntry


Here you define whether and under which conditions the balance should automatically enter stable weight val
ues in the statistics. This saves you the effort of tapping the [M+] function key. The value is printed automati
cally.


When this function is activated [On], the criteria for automatic entry can be defined via the [Define] button.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Autom. WeightEntry, tap the associated button.


Autom. WeightEntry window is displayed.


3 Tap [On] and subsequently the [Define] button.


4 Change the settings and confirm with [OK].


5 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
Limit This value defines which limit must be exceeded for automatic


entry.
User-defined


Delay time When the limit is exceeded, the Delay time is started, and when
it times out the value is captured and entered in the statistics or
transferred over the interface.


User-defined
(displayed in seconds)


Factory setting: [Off] Automatic entry disabled.


9.1.5   Additional unit for piece counting


Navigation: [ ] > [Piececounting] > [ ] > Display Unit or Info Unit


The PCS unit (piece) is also available beside the known weighing units in the Display Unit and Info Unit menu
topics, provided that a reference unit weight has already been determined.







Note
You do not explicitly need to select the PCS unit for piece counting, since the display unit is always automati
cally switched to PCS when the reference unit weight is being determined. Afterwards, you can select the
desired unit again at any time, unless you have already saved a value to the memory for a series of piece
counts. In this case, switching between PCS and the other weighing units is only possible after deleting the
results.


1 Press [ ].


A window with application-dependent settings opens.


2 Tap the button next to Display Unit or Info Unit.


A selection window appears.


3 To change a setting, tap the corresponding button.


4 To exit the menu item, tap [OK].


Factory setting: g (Grams) for Display Unit and Info Unit.


9.1.6   Specific protocol data for piece counting


Navigation: [ ] > [Piececounting] > [ ] > Protocol


Here you define which data appears in the protocols. This large menu item is divided into three sub-menus.
They enable you to make additional settings for the application. The rest of the available protocol data corre
sponds to the data for the Weighing application and is not described here.


The numbered data items are printed in the protocols. The numbers determine the sequence in the printout.


● Information can be activated or deactivated by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all information must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Protocol, tap the [Define] button.


Protocol window is displayed.


3 Under (e.g. Header), tap the [Define] button.


4 Select an information key by tapping.


The information key is automatically numbered.


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Note
The results and data can be printed out at any time.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


The following parameters can be defined:


Menu item Explanation Further information
Header Define the information to be printed in the protocol


header (before the results).
See Protocol header


Single value Define the information to be recorded for each sin
gle result.


See Recording single values


Result Define which statistical data is to be recorded. See section Recording of results
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Header line of protocols
Use this sub-menu to define which data is printed in the protocol header (before the results). 


The header is printed automatically for piece counts when the first count is entered in the statistics by tapping
the [M+] function key. 


However, the header can also be printed separately by tapping the [Header] function key.


The following parameters can be defined:


Values Explanation
Max n Records the defined maximum number of piece counts in the series.
Nom.,+Tol,-Tol Records the defined nominal unit quantity and the defined plus and minus toler


ances.


Factory setting: Appl. Name, Date/Time, Balance Type and SNR are activated in this order.


Recording of single values
Tap the [M+] function key to activate automatic printing of single values during a series of counts.


An single value can also be printed separately by pressing the [ ] key.


The following parameters can be defined:


Values Explanation
Nom.,+Tol,-Tol Records the defined nominal unit quantity and the defined plus and minus toler


ances.
RefPcs Records the selected reference unit quantity.
PcsWgt Records the defined reference unit weight.
NetPcs Records the measured net unit quantity.


Factory setting: ID1, Nom.,+Tol,-Tol, Net and NetPcs are activated in this order.


Recording of results
Here you can define which additional data is to be recorded in the results protocol.


The result protocol can be printed by pressing the [ ] key with the result window.


If a specific number of counts [Max n] is defined for a series of piece counts, the results protocol is automati
cally printed after the weight of the last count has been entered in the statistics.


The following parameters can be defined:


Values Explanation
Max n Records the defined maximum number of piece counts in the series.
Nom.,+Tol,-Tol Records the defined nominal unit quantity and the defined plus and minus toler


ances.
>Tol+,<Tol- Records the number of counts that are outside the tolerance range.
n Records the number of piece counts carried out in a series.
x Records the average unit quantity of all counts in a series.
s Records the standard deviation as an absolute value.


Note
The value is only recorded if there are at least three values in the statistics. Other
wise a dash is shown instead of a value.


s.rel Records the relative standard deviation within the series as a percentage.
The value is always recorded with a resolution of two decimal places.


Note
The value is only recorded if there are at least three values in the statistics. Other
wise a dash is shown instead of a value.







Min = Records the smallest measured unit quantity of the current series.
Max = Records the largest measured unit quantity of the current series.


Min,Max,Diff


Diff. = Records the difference between the smallest and largest unit quantity of the
current series.


Sum Records the total value of all saved individual weighings.
SumPcs Records the total unit quantity of all saved individual counts.


Factory setting: n, x, s, s.rel, Min, Max, Diff., Sum, SumPcs, Signature and 3 Blank Lines activated.


9.1.7   Specific ErgoSens settings for piece counting


Navigation: [ ] > [Piececounting] > [ ] > Smart & ErgoSens


Additional formulation settings are available for the ErgoSens sensors.


Only the settings and functions that differ from those of the Weighing application are described in detail below.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Smart & ErgoSens, tap the [Define] button.


A selection window is displayed.


3 Select the required menu item (e.g. ErgoSens 1 (Aux1)).


A selection window is displayed.


4 Select the function by tapping the button.


5 To exit the menu item, tap [OK].


Menu structure
Main menu Submenu Further information
ErgoSens 1 (Aux1) Off | ->0<- | ->T<- | Print | FixPcs |


Result | M+ | OK | ID1 | ID2 | ID3 |
ID4 | Header | 1/2d | 1/5d | 1/10d |
1/100d | 1/1000d | AntiStatic Kit


See Parameter table


ErgoSens 2 (Aux2) Off | ->0<- | ->T<- | Print | FixPcs |
Result | M+ | OK | ID1 | ID2 | ID3 |
ID4 | Header | 1/2d | 1/5d | 1/10d |
1/100d | 1/1000d | AntiStatic Kit


See Parameter table


The following parameters can be defined:


Values Explanation
FixPcs Emulates the same function key. Determines the reference unit weight with a


defined, fixed number of pieces. 
Result Emulates the function key with the same name. Opens the result window.
M+ Emulates the function key with the same name. Takes over the current value. 
OK Emulates pressing of the button with the same name in the formulation dialog (how


ever not in the menus) for confirmation of entries and actions.


Factory setting: Both ErgoSens deactivated, [Off].


9.2   Working with the Piece Counting application
Navigation: [ ] > [Piececounting]


This section describes how to work with the Piececounting application. Among other things, you can determine
a tare weight, change the resolution of the weighing result or work with identifiers.


You are probably already familiar with these options from the Weighing application. They are therefore not
described again here.
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9.2.1   Simple piece counting


Initial settings
To carry out a simple piece counting, you must activate at least the following three function keys:


FixPcs


VarPcs


PcsWgt


– Activate function keys.


Also activate the data fields PcsWgt (Reference unit weight) and RefPcs (Reference unit quantity) so that the
defined values will be displayed.


Determining the reference
Place the desired number of reference units on the weighing pan. Using these reference units, the balance mea
sures the average piece weight. This serves as a basis for the piece counting.


If the number of reference units placed on the balance corresponds exactly to the number that is programmed
for the function key [FixPcs], tap it. As soon as the weighing result is stable, the measured average piece
weight is accepted as a reference. The average weight of the reference units (the number of decimal points
depends on the model) and the reference unit quantity appears in the data fields.


If a different number of reference units is placed on the balance, and it does not correspond to the function key
[FixPcs], e.g. 32 pieces, tap the function key [VarPcs] (variable unit quantity). It appears in the input field in
which the number of pieces is typed. After confirming the unit quantity, the balance determines the reference.
The average weight of the reference units and the reference unit quantity appear in the data fields.


If the piece weight is known, this can be entered directly. To do this, tap the function key [PcsWgt]. A data field
appears in which the piece weight is typed in the desired unit. Since the balance does not have to determine a
reference for this method, after confirming the piece weight, the result of the piece counting is displayed imme
diately (number of pieces currently placed on the balance). The entered reference unit weight and the reference
unit quantity "1" (since you have entered the weight of an individual part) appear in the data fields.


Performing the piece counting
The measured single value can be printed out with the [ ] key.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Note
If the weight of the piece on the balance is displayed instead of the unit quantity, tap the [PCS] unit. Tap the
desired weighing unit from the selection window.


Function keys are activated.


1 Load the reference units on the weighing pan.


2 Tap, e.g. [FixPcs].


The measured average piece weight is saved as the reference.


3 Place the pieces to be counted on the balance and tap the [M+] function key.


When the result is stable (the dashes disappear), it is entered in the statistics.


The protocol header and the result (single value) of the current weighing are printed.


4 Tap [Result].


The result window is displayed.
If the result window consists of several screen pages, paging between the individual pages can take
place with the two arrow keys.







5 Press [ ] to print the result protocol.


6 Tap [OK] to exit the result window.


7 Tap [CL Result] to end the counting series and delete the memory for the next series.


A confirmation window is displayed.


8 To delete the statistics, confirm with [OK].


The statistics are deleted.


The function key is inactive and grayed.


9.2.2   Totalizing and acquiring statistics from piece counts


Initial settings
In order for you to totalize and acquire statistics, you must activate at least the following three function keys:


M+


Result


CL Result


– Enable function keys.


We also recommend activating the following two function keys. They allow you to delete incorrect values [CL
Last] and to define the number of piece counts to be included in a series [Max n].


For optimal use of the statistics functions, a printer should be connected to the balance. If a printer is not con
nected, the four most important statistics information fields for your application should be activated (e.g. n, x,
Min and Max). 


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Procedure
If the number of piece counts for a series is specified, press the [Max n] function key and enter the number of
counts (1 to 999). The series is terminated automatically after the last count has been completed. The result
window is opened and the result protocol is printed. This function key is only active when no value is present in
the statistics. If you enter 0 (zero) for [Max n], the series does not have a defined limit and you can statistically
record a maximum of 999 piece counts.


When working with a weighing container, place the container on the balance and press the [ ] key to tare
the balance.


Alternatively you can use the tare memory or the automatic taring function. These functions are described in the
instructions for the Weighing application.


Determine the reference with the desired method. Fixed reference unit quantity, variable reference unit quantity or
entry of a known piece weight.


Function keys are activated.


The balance is tared [ ].


1 Load the reference units on the weighing pan.


2 Tap, e.g. [VarPcs].


A numeric input window is displayed.


3 Enter the number of reference units and confirm with [OK].


4 Place the pieces to be counted on the balance and tap the [M+] function key.
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When the result is stable (the dashes disappear), it is entered in the statistics.


The protocol header and the result (single value) of the current weighing are printed.


5 Remove the pieces from the first count.


6 Place the pieces for the second count on the balance and tap the [M+] function key.


7 Tap [Result].


The result window is displayed.
If the result window consists of several screen pages, paging between the individual pages can take
place with the two arrow keys.


8 Press [ ] to print the result protocol.


9 Tap [OK] to exit the result window.


10 Tap [CL Result] to end the counting series and delete the memory for the next series.


A confirmation window is displayed.


11 To delete the statistics, confirm with [OK].


The statistics are deleted.


The function key is inactive and grayed.


Note
An error message is displayed if you tap the [M+] function key but no weight change has occurred. This pre
vents you from accidentally acquiring the same result twice.


If the automatic weight entry function is activated, the [M+] key does not need to be pressed for the result to be
acquired. The value is automatically entered in the statistics.


If you have mistakenly saved an incorrect piece count result, you can use the [CL Last] function key to delete it.
It is only available if values are already present in the memory; otherwise the key is grayed out and cannot be
actuated. The key is deactivated after a result is deleted and is not activated again until the next result has been
entered in the statistics.


9.2.3   Counting to a nominal value


The Piececounting application provides additional functions that simplify counting to a defined nominal value.
You can use these functions for individual counts or for series counts with statistics. It is assumed that the refer
ence for the piece count has already been determined.


Initial settings
To enter the nominal value and the associated tolerance range, activate the function keys listed below. Also
activate the data fields with the same names so that the defined values will be displayed. 


Nominal


+Tolerance


-Tolerance


– Enable function keys.


We also recommend activating the Abs/Diff function key. This allows the results display to be switched at any
time, between the amount already weighed and the remaining amount still to be weighed until the nominal val
ue is reached.


Abs/Diff – Function key activation.







Procedure
Note
The function keys for entering the nominal value and the tolerance range are deactivated if values are already
present in the statistics. In this case, you must clear the statistics with the [CL Last] function key before you
can define the nominal value and the tolerance range.


The [PCS] unit is only available if a reference unit weight has already been determined. 


Function keys are activated.


Statistics are deleted.


1 Tap the [Nominal] function key.


A numeric input window is displayed.


2 Enter the required value.
- If a weight corresponding to the nominal weight is already on the balance, it can be directly taken over by
tapping the button with the balance icon.
Check the weighing unit to the right of the nominal weight.
A selection of available units, including [PCS] (pieces) can be displayed by tapping the weighing unit.
Note
Units are not converted automatically. When a value is entered in a unit, it is retained, even when the unit is
changed.


3 Confirm with [OK] to activate the nominal weight.


4 Tap the [+Tolerance] and/or [-Tolerance] function key.


A numeric input window is displayed.


5 Enter the required value.
Both tolerances are set to 2.5% by default. Instead of a percentage, an absolute tolerance can be entered in
any unit, e.g. [PCS].


6 Confirm with [OK] to activate the tolerance.
Note
Piece counts outside the tolerance range are specifically marked with >T+ or <T- when single values are
recorded.


The SmartTrac graphic weighing-in aid with tolerance marks to facilitate weighing-in to the nominal weight
is displayed. 


Samples can be roughly weighed until the lower tolerance limit is reached and subsequent additions made
up to the nominal weight.


9.2.4   Reference optimization


Reference optimization leads to more precise results for piece counting. With each reference optimization, the
average piece weight (reference) is recalculated. Since the newly placed parts enlarge the basis for the calcula
tion, the reference and the result of the piece count will be more precise.


Determine the reference with the desired method (fixed or variable reference unit quantity). Reference optimiza
tion can be carried out any number of times. The reference and the counting result will be more precise after
each optimization.


Note
Reference optimization is only possible if:


● The number of placed parts is greater than the reference unit quantity.
● The number of placed parts is not greater than twice the last saved reference unit quantity.
● Fixed reference unit quantity or variable reference unit quantity are used as a method for determining the


reference. Reference optimization is not possible when entering a known reference unit weight (function key
[PcsWgt]).
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In the case of a series of piece counts, reference optimization is only possible before the result of the first count
is saved with the [M+] function key. The [RefOpt] function key is then grayed out and can no longer be
pressed, since changing the calculation basis (Reference unit weight) is not permitted during an ongoing
series.


The measured single value can be printed out with the [ ] key.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


To use reference optimization, activate the following function key.


RefOpt – Activate function key.


Function keys are activated.


Statistics are deleted.


1 Load the reference units on the weighing pan.


2 Tap, e.g. [FixPcs].


The measured average piece weight is saved as the reference.


3 Place the pieces to be counted on the balance and tap the [RefOpt] function key.


When the weight is stable (dashes disappear), the weighed quantity is used as the new reference quan
tity. The reference unit weight is recalculated on this basis.


After reference optimization, the [RefOpt] function key remains inactive until further pieces are placed on
the balance.


4 Place further pieces on the balance, tap the [RefOpt] function key.


The weighed quantity is used as the new reference quantity.


5 Tap [M+] to enter the result in the statistics.


The protocol header and the result (single value) of the current weighing are printed.


6 Tap [Result].


The result window is displayed.
If the result window consists of several screen pages, paging between the individual pages can take
place with the two arrow keys.


7 Press [ ] to print the result protocol.


8 Tap [OK] to exit the result window.


9 Tap [CL Result] to end the counting series and delete the memory for the next series.


A confirmation window is displayed.


10 To delete the statistics, confirm with [OK].


The statistics are deleted.


The function key is inactive and grayed.


9.2.5   Example protocol of a piece count with statistical values


The detail of a protocol depends on the selected protocol settings. Only application-specific information is
shown in the example printout.


Note
The values for x, s, Min, Max, Diff. and Sum are displayed in the current display unit; this does not necessari
ly have to be PCS (pieces).


Important information for the interpretation of recorded results







The x and s values are calculated results that are shown with higher resolution than the individual measured
values. The significance of the last decimal place cannot be assured with a relatively small measurement series
(fewer than 10 or so measured values) with small weight differences.


Example: Printout


---- Piececounting -----


25.Jul 2013        12:40


Balance Type      XSE204


WeighBridge SNR


              1234567890


Terminal SNR  1128261866


Nominal      110.00 PCS 


+Tol              3 PCS 


-Tol              1 PCS 


Max n             3     


 1              110 PCS 


NetPcs          110 PCS 


RefPcs           10 PCS 


PcsWgt        2.314 g   


 2              109 PCS 


NetPcs          109 PCS 


RefPcs           10 PCS 


PcsWgt        2.314 g   


 3>T            114 PCS 


NetPcs          114 PCS 


RefPcs           10 PCS 


PcsWgt        2.314 g   


n                 3     


x           111.000 PCS 


s             2.600 PCS 


s.rel          2.34 %   


Min             109 PCS 


Max             114 PCS 


Diff              5 PCS 


Sum          333.00 PCS


SumPcs          333 PCS


>T+               1 


<T-               0 


Signature


........................
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10   Percent Weighing Application
Navigation: [ ] > [Percentweighing]


This section provides information and descriptions of setting options for practical use of the appli
cation.


The Percentweighing application enables weighing to a predefined weight (100%) and identification of devia
tions from this nominal weight.


Only the settings and functions that differ from those of the Weighing application are described in detail below.


Selecting the application
1 Press [ ].


2 Tap the [Percentweighing] icon in the selection window.


The selected application is active.


Some of the specific function keys and information fields for percent weighing are activated by default
(factory defaults).


The balance is ready for weighing.


10.1   Settings for percent weighing application
Navigation: [ ] > [Percentweighing] > [ ]


Several specific settings are available for percent weighing. You can use them to adapt the application to your
needs.


Most of the setting options are the same as for the Weighing application. Only the settings that differ are
described below.


Unlike the Weighing application, only one custom unit can be specified. The MinWeigh feature is not avail
able.


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
Function Keys Defines the function keys for percent weighing to


appear at the bottom of the display. 


These keys enable direct access to specific func
tions.


See Specific function key for percent
weighing (page 166)


Info Field Defines the information fields to be displayed for
percent weighing.


See Specific information fields for
percent weighing (page 167)


Display Unit Defines the unit for result display. See Additional unit for percent weigh
ing (page 168)


Info Unit Defines an additional weighing unit. This is dis
played in the respective information field.


See Additional unit for percent weigh
ing (page 168)


Protocol Selects information to be displayed in the weighing
protocols.


See Specific protocol information for
percent weighing (page 168)


Smart &
ErgoSens


Up to two external ErgoSens (optional) can be
assigned a function in this menu.


see Specific ErgoSens settings for
percent weighing (page 170)


10.1.1   Specific function key for percent weighing


Navigation: [ ] > [Percentweighing] > [ ] > Function Keys


This menu item can be used to activate the following specific function keys for percent weighing.


All other function keys are the same as for the Weighing application.







The numbered function keys are displayed in the application at the bottom of the display. The numbers define
the sequence in the display.


● Activate or deactivate function keys by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all function keys must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Function Keys, tap the [Define] button.


3 Select a function key by tapping.


The function key is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Designation Explanation
Set100% Defines the current weight as a reference (100%).


VarRef% Assigns the current weight a variable reference.


Nominal Defines the desired nominal weight.


This also serves as a reference for the tolerances.


+Tol Defines the accuracy (tolerances) for percent weighing.


-Tol Defines the accuracy (tolerances) for percent weighing.


Factory setting: [Set100%] and [VarRef%] activated in this sequence.


10.1.2   Specific information fields for percent weighing


Navigation: [ ] > [Percentweighing] > [ ] > Info Field


This menu item contains the following information fields for percent weighing.


All other data fields are the same as for the Weighing application.


The information fields in the display provide constant information on, e.g. set values, measured results.


● Information fields can be activated or deactivated by tapping. The sequence of the keys is automatically
updated.


● To redefine the sequence, all information fields must be deactivated and then activated in the required
sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Info Field, tap the [Define] button.


3 Select Info Field by tapping.


The information field is automatically numbered.
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4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Values Explanation
Reference% Displays the reference weight in percent.
Reference Displays the absolute weight of the reference.
Nominal This function key displays the nominal weight.
+Tol This function key displays the entered tolerance for weighing-in to nominal weight.
-Tol This function key displays the entered tolerance for weighing-in to nominal weight.


Factory setting: Reference% and Reference activated in this sequence.


10.1.3   Additional unit for percent weighing


Navigation: [ ] > [Percentweighing] > [ ] > Display Unit or Info Unit


The unit % (percent) is additionally displayed in the Display Unit and Info Unit menu items next to the known
weighing units. This assumes that a reference has already been determined.


Note
The unit % does not need to be explicitly selected for percent weighing as the unit is always switched automati
cally to % when determining the reference. The required unit can subsequently be selected as required.


1 Press [ ].


A window with application-dependent settings opens.


2 Tap the button next to Display Unit or Info Unit.


A selection window appears.


3 To change a setting, tap the corresponding button.


4 To exit the menu item, tap [OK].


Factory setting: g (Grams) for Display Unit and Info Unit.


10.1.4   Specific protocol information for percent weighing


Navigation: [ ] > [Percentweighing] > [ ] > Protocol


Here you define which data appears in the protocols. This large menu item is divided into three sub-menus.
They enable you to make additional settings for the application. The rest of the available protocol data corre
sponds to the data for the Weighing application and is not described here.


The numbered data items are printed in the protocols. The numbers determine the sequence in the printout.


● Information can be activated or deactivated by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all information must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Protocol, tap the [Define] button.


Protocol window is displayed.


3 Under (e.g. Header), tap the [Define] button.


4 Select an information key by tapping.







The information key is automatically numbered.


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Note
The results and data can be printed out at any time.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


The following parameters can be defined:


Menu item Explanation Further information
Header Define the information to be printed in the protocol


header (before the results).
See Protocol header


Single value Define the information to be recorded for each sin
gle result.


See Recording single values


Footer Define information to be printed in the protocol foot
er after the results (single values).


See Protocol footer


Header line of protocols
Use this sub-menu to define which data is printed in the protocol header (before the results). 


The header is automatically printed if defined as part of the weighing protocol (in recording single values sub
menu). 


However, the header can also be printed separately by tapping the [Header] function key.


The following parameters can be defined:


Values Explanation
Ref%, Ref. Records the reference in percent and weight.
Nom.,+Tol,-Tol Records the defined nominal weight and determined plus/minus tolerances.


Factory setting: Appl. Name and Date/Time enabled in this order.


Recording of single values
Printing takes place by pressing the [ ] key or automatically if the automatic print function is activated.


The following parameters can be defined:


Values Explanation
Ref%, Ref. Records the reference in percent and weight.
Nom.,+Tol,-Tol Records the defined nominal weight and determined plus/minus tolerances.
Diff. Records the deviation from the nominal weight as a weight.
Diff. % Records the deviation from the nominal weight in percent.


Factory setting: Net enabled.


Protocol footer
This submenu can be used to define the information to be printed in the protocol footer after the results (single
values).


The footer can be printed by tapping the [Footer] function key.


The following parameters can be defined:


Values Explanation
Ref%, Ref. Records the reference in percent and weight.
Nom.,+Tol,-Tol Records the defined nominal weight and determined plus/minus tolerances.


Factory setting: Signature and 3 Blank Lines activated in this sequence.
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10.1.5   Specific ErgoSens settings for percent weighing


Navigation: [ ] > [Percentweighing] > [ ] > Smart & ErgoSens


Additional formulation settings are available for the ErgoSens sensors.


Only the settings and functions that differ from those of the Weighing application are described in detail below.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Smart & ErgoSens, tap the [Define] button.


A selection window is displayed.


3 Select the required menu item (e.g. ErgoSens 1 (Aux1)).


A selection window is displayed.


4 Select the function by tapping the button.


5 To exit the menu item, tap [OK].


Menu structure
Main menu Submenu Further information
ErgoSens 1 (Aux1) Off | ->0<- | ->T<- | Print | VarRef%


| Set100% | ID1 | ID2 | ID3 | ID4 |
Header | Footer | PreTare | 1/2d |
1/5d | 1/10d | 1/100d | 1/1000d |
AntiStatic Kit


See Parameter table


ErgoSens 2 (Aux2) Off | ->0<- | ->T<- | Print | VarRef%
| Set100% | ID1 | ID2 | ID3 | ID4 |
Header | Footer | PreTare | 1/2d |
1/5d | 1/10d | 1/100d | 1/1000d |
AntiStatic Kit


See Parameter table


The following parameters can be defined:


Values Explanation
VarRef% Emulates the function key with the same name. Assigns the current weight a vari


able reference.
Set100% Emulates the function key with the same name. Defines the current weight as a ref


erence (100%).


Factory setting: Both ErgoSens deactivated, [Off].


10.2   Working with the percent weighing application
Navigation: [ ] > [Percentweighing]


This section describes working with the Percentweighing application. Among other things, you can determine
a tare weight, change the resolution of the weighing result or work with identifiers.


You are probably already familiar with these options from the Weighing application. They are therefore not
described again here.


10.2.1   Simple percent weighing


Initial settings
To perform a percent weighing, the two following function keys must be activated.







VarRef%


Set100%


– Activate function keys.


Determining the reference
Place the reference weight on the weighing pan. If the applied reference weight is to correspond to 100%, press
the [Set100%] function key. When the weighing result is stable, the determined weight is taken over as a refer
ence. The reference weight (100%) is shown in the result display and information field Reference%. The
absolute reference weight is displayed in the Reference information field.


If the applied weight is assigned a variable reference, press the [VarRef%] function key. Displayed is an input
field in which the percentage (e.g. 60%) is defined corresponding to the applied weight.


Performing a percent weighing
The measured single value can be printed out with the [ ] key.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Note
If the weight of the product is to be displayed instead of the percentage, tap the unit [%]. Tap the required
weighing unit from the selection window.


Function keys are activated.


1 Place the reference weight on the weighing pan.


2 Tap [Set100%].


When the result is stable (horizontal lines disappear), the determined weight is taken as a reference.


The reference weight (100%) is shown in the result display and information field Reference%.


The absolute reference weight is displayed in the Reference information field.


3 Place the product on the balance.


4 Press [ ] to print the percent weighing result.


5 Tap [Footer] to print the footer.


Percent weighing is complete.


10.2.2   Percent weighing to a nominal weight


The Percent application offers additional functions to facilitate weighing to a defined nominal weight. It is
assumed that the reference for percent weighing has already been determined.


Initial settings
To enter the nominal value and the associated tolerance range, activate the function keys listed below. Also
activate the data fields with the same names so that the defined values will be displayed. 


Nominal


+Tolerance


-Tolerance


– Enable function keys.
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Procedure
Note
Units are not converted automatically. If a value is entered in a unit, this value is maintained even if the unit is
changed.


Function keys are activated.


1 Tap [Nominal].


A numeric input window is displayed.


2 Enter the required value, e.g. 130%.
- If a weight corresponding to the nominal weight is already on the balance, it can be directly taken over by
tapping the button with the balance icon.
Check the weighing unit to the right of the nominal weight.
A selection of available units, including [%] (percent) can be displayed by tapping the weighing unit.
Note
The unit [%] is only available after the reference has been determined.


3 Confirm with [OK] to activate the nominal weight.


4 Tap [+Tolerance] and/or [-Tolerance]


A numeric input window is displayed.


5 Enter the required value.
Both tolerances are set to 2.5% by default. Instead of a percentage, an absolute tolerance can also be
entered in any unit, e.g. [%].


6 Confirm with [OK] to activate the tolerance.
Note
Percent weighings outside the tolerances are specifically marked with >T+ or <T- when recording single
values.


The SmartTrac graphic weighing-in aid with tolerance marks to facilitate weighing-in to the nominal weight
is displayed. 


Products can be roughly weighed until the tolerance is reached and subsequently finely dosed up to the
nominal weight.


10.2.3   Sample protocol of a percent weighing


The detail of a protocol depends on the selected protocol settings. Only application-specific information is
shown in the example printout.


Example: Printout


---- Percentweighing ---


25.Jul 2013        13:50


Reference%   100.00 %   


Reference     27.05 g   


Nominal         130 %   


+Tol           2.50 %   


-Tol           2.50 %   


             129.06 %   


Diff.%        -0.94 %   


Signature


........................







11   Density Application
Navigation: [ ] > [Density]


This section contains information and setting options for practical working with the application.


The Density application is used for determining the density of solids and liquids as well as pasty substances.
Each sample can be assigned an identification and the integrated statistics function can be used for statistical
evaluation of measurements. Density determination is carried out based on Archimedes' principle according to
which a body immersed in a fluid undergoes an apparent loss in weight which is equal to the weight of the flu
id it displaces.


The hanger opening in the balance can be used for density determination. The optional density kit should be
used for determining the density of solids. This includes all necessary accessories and aids for convenient and
precise density determination. The density kit is supplied with separate instructions with a description of instal
lation and use. A sinker is additionally required for determining the density of liquids and is available from a
METTLER TOLEDO representative.


Alternatively, the Density application can also be used for determining the density of liquids using a pycnome
ter. Pycnometers are available from companies specializing in lab supplies.


A gamma sphere is required for determining the density of pasty substances. The names of suppliers can be
obtained from an authorized representative.


Note
Refer to the separate instructions supplied with the accessories. These contain useful information for working
with these aids and their maintenance and use.


Only the settings and functions that differ from those of the Weighing application are described in detail below.


Selecting the application
1 Tap [ ].


2 Tap the [Density] icon in the selection window.


The selected application is active.


Some of the specific function keys and information fields for density determination are activated by
default (factory defaults).


The balance is ready for determining the density of solids using the auxiliary liquid, water.


11.1   Density application settings
Navigation: [ ] > [Density] > [ ]


Various specific settings are available for density determination which can be used for adapting applications to
suit specific requirements.


Most of the setting options are the same as for the Weighing application. Only the settings that differ are
described below.


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
Method Defines the density determination method. see Selecting the density determina


tion method (page 174)
Aux. Liquid Defines the auxiliary liquid. see Selecting an auxiliary liquid


(page 174)
Statistics Activates/deactivates the statistics for the selected


method.
see Activation or deactivation of sta
tistics (page 174)
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Result Output
Format


Defines how the result of the density determination
is calculated and displayed.


see Specifications for calculation and
result display (page 175)


Function Keys Defines the function keys for density determination
to appear at the bottom of the display. 


see Specific function keys for density
determination (page 175)


Info Field Defines the information fields displayed for density
determination.


see Specific information fields for
density determination (page 176)


Protocol Selects information to be shown in the weighing
protocols.


see Specific protocol information for
density determination (page 177)


Smart &
ErgoSens


Up to two external ErgoSens (optional) can be
assigned a function in this menu.


see Specific ErgoSens settings for
density determination (page 179)


11.1.1   Selecting the density determination method


Navigation: [ ] > [Density] > [ ] > Method


This menu item can be used to define the density determination method.


The following parameters can be defined:


Menu item Explanation Further information
Solid Determines the density of non-porous solids using


an auxiliary liquid.
see Determination of the density of
non-porous solids (page 180)


Aux. Liquid Determines the density of liquids using a sinker. see Determination of the density of
liquids using a sinker (page 182)


Pasty Subst. Determines the density of pasty substances using a
gamma sphere.


see Determination of the density of
pasty substances using a gamma
sphere (page 183)


Pycnometer Determines the density of liquids using a pycnome
ter.


see Determination of the density of
liquids using a pycnometer
(page 184)


Solid porous Determines the density of porous solids using an
additional oil bath.


see Determination of the density of
porous solids (page 185)


Factory setting: [Solid] activated.


11.1.2   Selecting an auxiliary liquid


Navigation: [ ] > [Density] > [ ] > Aux. Liquid


This menu item can be used to define an auxiliary liquid. This setting is only used for determining the density of
solids.


The following parameters can be defined:


Values Explanation
Water The density of distilled water at temperatures from 10.0°C to 30.0°C is stored in the


balance.
Ethanol The density of ethanol at temperatures from 10.0°C to 30.0°C is stored in the bal


ance.
Others Any auxiliary liquid whose density at the current temperature must be known.


Factory setting: [Water] activated.


11.1.3   Activation or deactivation of statistics


Navigation: [ ] > [Density] > [ ] > Statistics


The balance can store specific statistics for each density determination method. When the statistics function is
activated, a request is made at the end of each density determination to include the result in the statistics. This
menu item can be used to activate or deactivate the statistics function.







Note
To use the statistics, activate both [Start] and [Temp.AL] function keys.


The following parameters can be defined:


Values Explanation
On Activates the statistics function.
Off Deactivates the statistics function.


Factory setting: [Off].


11.1.4   Specifications for calculation and result display


Navigation: [ ] > [Density] > [ ] > Result Output Format


This menu item can be used to define the number of decimal places and unit used for calculation and display
of the density determination result and also whether the air buoyancy is to be taken into account in calculation.


The following parameters can be defined:


Parameters Explanation Values
No. of decimal
points


Defines the number of decimal places.


The density determination result can be displayed and recorded
with 1 to 5 decimal places.


1 | 2 | 3* | 4 | 5


Compensation Defines the correction factor for force calibration.


With = the density determination result can be corrected by the
force calibration correction factor and mean air density.


Without = no correction takes place.


With/Without = the corrected and uncorrected result is displayed
and recorded.


With* | Without |
With/Without


Density Unit Defines the unit to be used for density determination.


g/cm³ = grams per cm3.


kg/m³ = kilograms per mkg/m³.


g/l = grams per liter.


g/cm³* | kg/m³ | g/l


* Factory setting


11.1.5   Specific function keys for density determination


Navigation: [ ] > [Density] > [ ] > Function Keys


This menu item can be used to activate the following specific function keys for density determination.


All other function keys are the same as for the Weighing application.


The numbered function keys are displayed in the application at the bottom of the display. The numbers define
the sequence in the display.


● Activate or deactivate function keys by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all function keys must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Function Keys, tap the [Define] button.


3 Select a function key by tapping.


The function key is automatically numbered.
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4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Designation Explanation
Start Starts density determination.


Density AL Defines the density of the auxiliary liquid.


Only required for determining the density of solids and if an auxil
iary liquid other than water or ethanol is used.


Temp.AL Entry of the auxiliary liquid temperature.


Only required if distilled water or ethanol is used. For other liq
uids, the density at the current temperature must always be
entered. For methods that do not require the use of an auxiliary
liquid, the key for entering the current ambient temperature can
be used. This is shown in the protocols.


Vol.Sinker Entry of the sinker volume (in cm3, max. 5 decimal places).


Only required for determining the density of liquids using a
sinker.


Vol.G. Sphere Entry of the gamma sphere volume (in cm3, max. 5 decimal
places).


Only required for determining the density of pasty substances
using a gamma sphere.


Vol.Pycno Entry of the pycnometer volume (in cm3, max. 5 decimal
places).


Only required for determining the density of liquids using a pyc
nometer.


Wgt. Pycno Entry of the pycnometer weight. 


Only required for determining the density of liquids using a pyc
nometer.


Result Displays the statistics for the current density determination
method. 


Note
This function key only needs to be activated if the statistics func
tion is also activated. If no results are available in the statistics,
the key is inactive and cannot be actuated.


CL Result Clears the statistics for the current density determination to start a
new series of measurements.


Factory setting: [Start] and [Temp.AL] activated in this sequence.


11.1.6   Specific information fields for density determination


Navigation: [ ] > [Density] > [ ] > Info Field


This menu item provides the following information fields for density determination.


All other data fields are the same as for the Weighing application.


The information fields in the display provide constant information on, e.g. set values, measured results.







● Information fields can be activated or deactivated by tapping. The sequence of the keys is automatically
updated.


● To redefine the sequence, all information fields must be deactivated and then activated in the required
sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Info Field, tap the [Define] button.


3 Select Info Field by tapping.


The information field is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Values Explanation
Method Shows the selected density determination method.
Aux. Liquid Displays the selected auxiliary liquid (determination of the density of solids).
Temp.AL Displays the temperature of the auxiliary liquid (distilled water, ethanol) entered via


the function key with the same name.
Density AL Displays the density of the auxiliary liquid.


For water or ethanol, is automatically selected from the integrated density tables and
displayed. For other auxiliary liquids, the density entered via the function key with
the same name is displayed.


Vol.Sinker Displays the sinker volume (determination of the density of liquids using a sinker).
Vol.Gamma Displays the gamma sphere volume (determination of the density of pasty sub


stances using a gamma sphere).
Vol.Pycno Displays the pycnometer volume (determination of the density of liquids using a


pycnometer).
Wgt. Pycno Displays the pycnometer weight (determination of the density of liquids using a pyc


nometer).


Factory setting: [Method], [Aux. Liquid] and [Temp.AL] activated in this sequence.


11.1.7   Specific protocol information for density determination


Navigation: [ ] > [Density] > [ ] > Protocol


Here you define which data appears in the protocols. This large menu item is divided into three sub-menus.
They enable you to make additional settings for the application. The rest of the available protocol data corre
sponds to the data for the Weighing application and is not described here.


The numbered data items are printed in the protocols. The numbers determine the sequence in the printout.


● Information can be activated or deactivated by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all information must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.
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2 Under Protocol, tap the [Define] button.


Protocol window is displayed.


3 Under (e.g. Header), tap the [Define] button.


4 Select an information key by tapping.


The information key is automatically numbered.


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Note
The results and data can be printed out at any time.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


The following parameters can be defined:


Menu item Explanation Further information
Header Define the information to be printed in the protocol


header (before the results).
See Protocol header


Single value Define the information to be recorded for each sin
gle result.


See Recording single values


Statistics Define the statistics to be recorded. See Section Recording statistics


Header line of protocols
Use this sub-menu to define which data is printed in the protocol header (before the results). 


The header is printed automatically when a single value protocol is output.


The following parameters can be defined:


Values Explanation
Method Records the selected density determination method.
Aux. Liquid Records the selected auxiliary liquid (determination of the density of solids).
Density AL Records the density of the auxiliary liquid. 


Entry via the function key with the same name. For water or ethanol, the value
selected from the integrated table is recorded.


Temp.AL Records the temperature of the auxiliary liquid (for water and ethanol) entered via
the function key with the same name.


Vol.Sinker Records the sinker volume (determination of the density of liquids using a sinker)
entered via the function key with the same name.


Vol.Gamma Records the gamma sphere volume (determination of the density of pasty sub
stances using a gamma sphere) entered via the function key with the same name.


Vol.Pycno Records the pycnometer volume (determination of the density of liquids using a pyc
nometer) entered via the function key with the same name.


Wgt. Pycno Records the pycnometer weight (determination of the density of liquids using a pyc
nometer) entered via the function key with the same name.


Factory setting: Appl. Name activated.


Recording of single values
Press [ ] to print a single value protocol (protocol of a single density determination).


The following parameters can be defined:


Values Explanation
Method Records the selected density determination method.
Aux. Liquid Records the selected auxiliary liquid (determination of the density of solids).







Density AL Records the density of the auxiliary liquid. 


Entry via the function key with the same name. For water or ethanol, the value
selected from the integrated table is recorded.


Temp.AL Records the temperature of the auxiliary liquid (for water and ethanol) entered via
the function key with the same name.


Vol.Sinker Records the sinker volume (determination of the density of liquids using a sinker)
entered via the function key with the same name.


Vol.Gamma Records the gamma sphere volume (determination of the density of pasty sub
stances using a gamma sphere) entered via the function key with the same name.


Vol.Pycno Records the pycnometer volume (determination of the density of liquids using a pyc
nometer) entered via the function key with the same name.


Wgt. Pycno Records the pycnometer weight (determination of the density of liquids using a pyc
nometer) entered via the function key with the same name.


Wgt. in Air Records the weight of the sample in air (determination of the density of solids).
Wgt. in Liquid Records the weight of the sample in the auxiliary liquid (determination of the density


of solids) or the weight of the sample substance displaced by the sinker or gamma
sphere.


Wgt. of content Records the weight of the sample in the pycnometer (determination of the density of
liquids using a pycnometer).


Vol.Probe Records the volume of the sample (calculated by the firmware).
Density Records the result of the current density determination.


Factory setting: Density and 3 Blank Lines activated in this sequence.


Recording statistics
Press [ ] to print a statistics protocol. Takes place when the statistics window is open.


The following parameters can be defined:


Values Explanation
Method Records the selected density determination method.
Aux. Liquid Records the selected auxiliary liquid (determination of the density of solids).
n, x, s, s. rel n = records the number of samples in the current series of measurements.


x = records the average density of all samples.


s = records the absolute standard deviation within the current series of measure
ments.


s.rel = records the relative standard deviation within the current series of measure
ments.


Min = records the lowest determined density within a series of measurements.
Max = records the highest determined density within a series of measurements.


Min,Max,Diff


Diff. = records the difference between the highest and lowest density within a series
of measurements.


Factory setting: n, x, s, s. rel, Min,Max,Diff, Signature, Dash Line and 3 Blank Lines activated in this
sequence.


11.1.8   Specific ErgoSens settings for density determination


Navigation: [ ] > [Density] > [ ] > Smart & ErgoSens


Additional formulation settings are available for the ErgoSens sensors.


Only the settings and functions that differ from those of the Weighing application are described in detail below.


1 Press [ ].


A window with application-dependent settings is displayed.
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2 Under Smart & ErgoSens, tap the [Define] button.


A selection window is displayed.


3 Select the required menu item (e.g. ErgoSens 1 (Aux1)).


A selection window is displayed.


4 Select the function by tapping the button.


5 To exit the menu item, tap [OK].


Menu structure
Main menu Submenu Further information
ErgoSens 1 (Aux1) Off | Print | Start | Result | OK | ID1 |


ID2 | ID3 | ID4 | 1/2d | 1/5d | 1/10d
| 1/100d | 1/1000d | AntiStatic Kit


See Parameter table


ErgoSens 2 (Aux2) Off | Print | Start | Result | OK | ID1 |
ID2 | ID3 | ID4 | 1/2d | 1/5d | 1/10d
| 1/100d | 1/1000d | AntiStatic Kit


See Parameter table


The following parameters can be defined:


Values Explanation
Start Emulates the function key with the same name. Starts density determination. 
Result Emulates the function key with the same name. Opens the result window.
OK Emulates pressing of the button with the same name in the formulation dialog (how


ever not in the menus) for confirmation of entries and actions.


Factory setting: Both ErgoSens deactivated, [Off].


11.2   Working with the density application
Navigation: [ ] > [Density]


This section describes working with the Density application and the different density determination methods.


11.2.1   Determination of the density of non-porous solids


Navigation: [ ] > [Density] > [ ] > Method > [Solid]


For the determination of the density of non-porous solids, the solid is first weighed in air and then in the auxil
iary liquid. The difference in weight results in the buoyancy from which the density is calculated by the
firmware.


Note 


● The hanger opening for weighing below the balance can be used for this purpose.
● When working with the optional density kit, observe the information in the supplied instructions.


Select in the application-specific settings as Method [Solid]. Define the required auxiliary liquid, e.g. [Water]. 


If an auxiliary liquid other than water or ethanol is used, activate the [Density AL] function key and the informa
tion field with the same name. Enter the density of the auxiliary liquid at the current temperature by pressing the
[Density AL] function key (in g/cm³, max. 5 decimal places). This is required as density tables are stored in
the balance only for water and ethanol. The entered value is displayed in the information field with the same
name. The activated [Temp.AL] function key and information with the same name are not required for density
determination with an auxiliary liquid other than water and ethanol. This function key can be used to enter the
current ambient temperature. This is subsequently also printed on the protocols and shows the temperature at
which the density was determined.


Activate the appropriate function keys and information fields.







Start


Temp.AL


Density AL


– Activate function keys.


The result of the density determination can be printed with the [ ] key. The result is stored up to completion of
the next density determination with the same method and can be printed again as required.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Function keys are activated.


1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Method, tap the associated button.


A selection window with methods is displayed.


3 Tap [Solid].


4 Under Aux. Liquid, tap the associated button.


A selection window is displayed.


5 Tap, e.g. [Water].


6 Tap [Temp.AL].


A numeric input window is displayed.


7 Enter the value (10°C to 30°C) and confirm with [OK].
For water and ethanol, density tables for the temperature range 10°C to 30°C are stored in the balance.


8 Tap [Start].


The balance is automatically tared.


The balance requests that the solid is weighed in air.


9 Place the solid on the balance.
When working with the optional density kit, observe the information in the supplied instructions.
When working with the hanger opening, hang the solid on the hanging device.


The weight of the solid is displayed at the bottom left corner of the window.


10 Tap [OK] to enter the weight.


The weighing result is stored.


The balance requests that the solid is weighed in the auxiliary liquid.


11 Place the solid on the balance.
The solid must be immersed at least 1 cm in the liquid and no air bubbles must be present in the container.
When working with the hanger opening, the container with the auxiliary liquid must be placed below the
hanging device.


12 Tap [OK] to enter the weight.


The balance determines the density of the solid.


The result window with compensated and/or uncompensated value is displayed.


13 To exit the menu item, tap [OK].


Density determination is complete.
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11.2.2   Determination of the density of liquids using a sinker


Navigation: [ ] > [Density] > [ ] > Method > [Liquid]


For the determination of the density of liquids, a sinker with a known volume is used. The sinker is initially tared
in air and then weighed in the liquid whose density is to be determined. The difference in weight results in the
buoyancy from which the density is calculated by the firmware.


Note 


● The hanger opening for weighing below the balance can be used for this purpose.
● When working with the optional density kit, observe the information in the supplied instructions.


Select in the application-specific settings as Method [Liquid]. 


The activated [Temp.AL] function key and information field with the same name are not required for this density
determination method. This function key can be used to enter the current ambient temperature. This is subse
quently printed together with the protocols showing the temperature at which the density was determined.


Activate the appropriate function keys and information fields.


Start


Vol.Sinker


Temp.AL


– Activate function keys.


The result of the density determination can be printed with the [ ] key. The result is stored up to completion of
the next density determination with the same method and can be printed again as required.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Function keys are activated.


1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Method, tap the associated button.


A selection window with methods is displayed.


3 Tap [Liquid].


4 Tap [Vol.Sinker].


A numeric input window is displayed.


5 Enter the sinker volume, e.g. 10.00000 cm3 and confirm with [OK].


6 Tap [Start].


The balance requests that the sinker is weighed in air.


7 Place the sinker on the balance and confirm with [OK].
When working with the optional density kit, observe the information in the supplied instructions.
When working with the hanger opening, hang the sinker on the hanging device.


The balance is automatically tared.


The balance requests that the sinker is weighed in the liquid.


8 Pour the liquid into the beaker.
The sinker must be immersed at least 1 cm in the liquid and no air bubbles must be present in the contain
er.
When working with the hanger opening, place the container with the liquid below the hanging device.


The buoyancy of the sinker is displayed with a negative sign at the bottom left corner of the window.







9 Tap [OK] to enter the weight.


The weighing result is stored.


The balance requests that the solid is weighed in the auxiliary liquid.


10 Place the solid on the balance.
The sinker must be immersed at least 1 cm in the liquid and no air bubbles must be present in the contain
er.
When working with the hanger opening, place the container with the liquid below the hanging device. 


11 Tap [OK] to enter the weight.


The balance determines the density of the liquid.


The result window with compensated and/or uncompensated value is displayed.


12 To exit the menu item, tap [OK].


Density determination is complete.


11.2.3   Determination of the density of pasty substances using a gamma sphere


Navigation: [ ] > [Density] > [ ] > Method > [Pasty Subst.]


For the determination of the density of pasty substances, a gamma sphere with a known volume is normally
used. The pasty substance is initially tared without gamma sphere and then weighed with gamma sphere.


Select in the application-specific settings as Method [Pasty Subst.]. 


The activated [Temp.AL] function key and information field with the same name are not required for this density
determination method. This function key can be used to enter the current ambient temperature. This is subse
quently printed together with the protocols showing the temperature at which the density was determined.


Activate the appropriate function keys and information fields.


Start


Vol.Gamma


Temp.AL


– Activate function keys.


The result of the density determination can be printed with the [ ] key. The result is stored up to completion of
the next density determination with the same method and can be printed again as required.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Function keys are activated.


1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Method, tap the associated button.


A selection window with methods is displayed.


3 Tap [Pasty Subst.].


4 Tap [Vol.Gamma].


A numeric input window is displayed.


5 Enter the gamma sphere volume, e.g. 10.00000 cm3 and confirm with [OK].


6 Tap [Start].


The balance requests that the sample is weighed.
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7 Place the sample on the balance (without gamma sphere) and confirm with [OK].


The balance is automatically tared.


The sample weight is displayed at the bottom left corner of the window.


The balance requests that the gamma sphere is immersed in the liquid.


8 Immerse the gamma sphere in the liquid.


The weight of the substance displaced by the gamma sphere is displayed at the bottom left corner of the
window.


9 Tap [OK] to enter the weight.


The weight is stored.


The balance determines the density of the pasty substance.


The result window with compensated and/or uncompensated value is displayed.


10 To exit the menu item, tap [OK].


Density determination is complete.


11.2.4   Determination of the density of liquids using a pycnometer


Navigation: [ ] > [Density] > [ ] > Method > [Pycnometer]


For the determination of the density of liquids, a pycnometer is frequently used, i.e. a glass beaker with a
known volume and weight. The liquid is filled into the pycnometer and weighed.


Select in the application-specific settings as Method [Pycnometer]. 


The activated [Temp.AL] function key and information field with the same name are not required for this density
determination method. This function key can be used to enter the current ambient temperature. This is subse
quently printed together with the protocols showing the temperature at which the density was determined.


Activate the appropriate function keys and information fields.


Start


Wgt. Pycno


Vol.Pycno


Temp.AL


– Activate function keys.


The result of the density determination can be printed with the [ ] key. The result is stored up to completion of
the next density determination with the same method and can be printed again as required.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Function keys are activated.


1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Method, tap the associated button.


A selection window with methods is displayed.


3 Tap [Pycnometer].


4 Tap [Wgt. Pycno].


A numeric input window is displayed.







5 Enter the pycnometer weight, e.g. 43.83 g and confirm with [OK].


6 Tap [Vol.Pycno].


A numeric input window is displayed.


7 Enter the pycnometer volume, e.g. 50.331 cm3 and confirm with [OK].


8 Tap [Start].


The balance requests that the filled pycnometer is placed on the balance.


The pycnometer weight is displayed with a negative sign at the bottom left corner of the window.


9 Place the filled pycnometer on the balance and confirm with [OK].


The net weight of the sample is displayed at the bottom left corner of the window.


10 Tap [OK] to enter the weight.


The weight is stored.


The balance determines the density of the liquid.


The result window with compensated and/or uncompensated value is displayed.


11 To exit the menu item, tap [OK].


Density determination is complete.


11.2.5   Determination of the density of porous solids


Navigation: [ ] > [Density] > [ ] > Method > [Solid porous]


For the determination of the density of porous solids, the solid is initially weighed in air. In contrast to non-
porous solids, an additional oil bath is required to close the pores in the solid before being weighed in the aux
iliary liquid.


Note 


● The hanger opening for weighing below the balance can be used for this purpose.
● When working with the optional density kit, observe the information in the supplied instructions.


Select in the application-specific settings as Method [Solid porous]. Define the required auxiliary liquid, e.g.
[Water]. 


If an auxiliary liquid other than water or ethanol is used, activate the [Density AL] function key and the informa
tion field with the same name. Enter the density of the auxiliary liquid at the current temperature by pressing the
[Density AL] function key (in g/cm³, max. 5 decimal places). This is required as density tables are stored in
the balance only for water and ethanol. The entered value is displayed in the information field with the same
name. The activated [Temp.AL] function key and information with the same name are not required for density
determination with an auxiliary liquid other than water and ethanol. This function key can be used to enter the
current ambient temperature. This is subsequently also printed on the protocols and shows the temperature at
which the density was determined.


Activate the appropriate function keys and information fields.


Start


Temp.AL


Density AL


– Activate function keys.


The result of the density determination can be printed with the [ ] key. The result is stored up to completion of
the next density determination with the same method and can be printed again as required.


A printer is connected and activated as an output device in the peripheral device settings.
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– To print out the settings, press [ ].


Function keys are activated.


1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Method, tap the associated button.


A selection window with methods is displayed.


3 Tap [Solid].


4 Under Aux. Liquid, tap the associated button.


A selection window is displayed.


5 Tap, e.g. [Water].


6 Tap [Temp.AL].


A numeric input window is displayed.


7 Enter the value (10°C to 30°C) and confirm with [OK].
For water and ethanol, density tables for the temperature range 10°C to 30°C are stored in the balance.


8 Tap [Start].


The balance is automatically tared.


The balance requests that the solid is weighed in air.


9 Place the solid on the balance.
When working with the optional density kit, observe the information in the supplied instructions.
When working with the hanger opening, hang the solid on the hanging device.


The weight of the solid is displayed at the bottom left corner of the window.


10 Tap [OK] to enter the weight.


The weight is stored.


The balance requests that the solid is briefly immersed in the oil bath and placed on the balance again.


11 Immerse the solid in the oil bath.


12 Place the solid in the same position again.


The weight of the solid is displayed at the bottom left corner of the window.


13 Tap [OK] to enter the weight.


The weight is stored.


The balance requests that the solid wetted with oil is immersed in the auxiliary liquid.
The solid must be immersed at least 1 cm in the liquid and no air bubbles must be present in the con
tainer.
When working with the hanger opening, the container with the auxiliary liquid must be placed below the
hanging device.


The weight of the solid is displayed at the bottom left corner of the window.


14 Tap [OK] to enter the weight.


The balance determines the density of the solid.


The result window with compensated and/or uncompensated value is displayed.


15 To exit the menu item, tap [OK].


Density determination is complete.


11.2.6   Example protocol of a density determination


The detail of a protocol depends on the selected protocol settings. Only application-specific information is
shown in the example printout.







The result protocol can be printed by pressing the [ ] key with the result window.


Note
The result remains stored up to completion of the next density determination. The result can be printed again by
pressing the [ ] key. This may be necessary if a second copy of a protocol is required or if the printer could
not be used due to a lack of paper.


Example: Printout


-------- Dichte --------


25.Jul 2013        14:51


Method             Solid


Liquid             Water


Density  AL


           0.99800 g/cm3


Temperature   21.2 °C   


Wgt. in Air  21.78 g    


Wgt. in Liquid


             16.90 g    


Density      4.447 g/cm3


         ===============


Density uncomp.


             4.451 g/cm3


         ===============


Signature


........................


11.3   Using density statistics
Statistics can be provided for each density determination method. Stored are all results (max. 651500) record
ed in the statistics during density determination.


Initial settings
The statistics can be used by activating the statistics function and the following function keys.


See Activation or deactivation of statistics (page 174).


Note
If there are no values in the statistics, the [Result] and [CL Result] function keys are inactive and cannot be
actuated.


Result


CL Result


– Activate function keys.


Entry of values for statistics
If the statistics function is activated, a request is made at the end of each density determination to enter the
results in the statistics.


The statistics function is activated.


– Tap [Yes].


The results are entered in the statistics of the current method.


Copying of the results is confirmed on the display.
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If the results are not to be entered in the statistics, press [No]. The results are retained until the next measure
ment, but are not copied to the statistics.


Statistics display and printing
The density determination method must be selected in order to display or print the associated statistics.


See Selecting the density determination method (page 174).


Displayed in the statistics window are the values selected for recording statistics. The statistics protocol can be
printed by pressing the [ ] key with the statistics window open.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Example: Printout


-------- Dichte --------


25.Jul 2013        14:55


Method             Solid


Liquid             Water


With Compensation


n                      5


x           5.5004 g/cm3


s           0.0942 g/cm3


s.rel         1.71 %    


Without Compensation


n                      5


x           5.5062 g/cm3


s           0.0944 g/cm3


s.rel         1.72 %    


With Compensation


Min          5.423 g/cm3


Max          5.603 g/cm3


Diff.        0.180 g/cm3


Without Compensation


Min          5.429 g/cm3


Max          5.609 g/cm3


Diff.        0.180 g/cm3


Signature


........................


Function keys are activated.


The density determination method is selected.


Values are present in the statistics.


1 Tap [Result].


The statistics window with compensated and/or uncompensated values is displayed.


Only displayed are the values selected for recording statistics.


2 Tap [ ].


The statistics protocol is printed.


3 To exit the menu item, tap [OK].







Deleting statistics
To end a series of measurements, press the [CL Result] function key. This clears the associated statistics. For
security reasons, a request is displayed, which must be confirmed before the statistics are cleared.


Note
The [CL Result] function key clears the statistics of the currently selected density determination method. The
statistics of other methods are retained. Prior to clearing, it must be ensured that the density determination
method, the statistics of which are to be cleared, is selected.


Function keys are activated.


The density determination method is selected.


Values are present in the statistics.


1 Tap [CL Result].


A confirmation window is displayed.


2 To clear the statistics, tap [Yes].


The statistics are cleared.


The function key is inactive and grayed.


11.4   Formulae used to calculate density
The Density application is based on the following formulae.


11.4.1   Formulae for determining the density of solids


With compensation for air density Without compensation for air density 


= Sample density


A = Weight of the sample in air
B = Weight of the sample in the auxiliary liquid
V = Sample volume


= Density of the auxiliary liquid


= Air density (0.0012 g/cm3)


= Balance correction factor (0.99985), takes into account the buoyancy of the adjustment weight


11.4.2   Formulae for determining the density of liquids and pasty substances


With compensation for air density Without compensation for air density 


0V


 • P
 =             + 


0V


P
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= Density of liquid or pasty substance


P = Weight of displaced liquid or pasty substance


V0
= Sinker or gamma sphere volume


= Air density (0.0012 g/cm3)


= Balance correction factor (0.99985), takes into account the buoyancy of the adjustment weight


11.5   Density table for distilled water







11.6   Density table for ethanol
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12   Differential Weighing Application
Navigation: [ ] > [Differential weighing]


This section contains information and setting options for practical working with the application.


Important
The specific data for differential weighing (definition and designation of, e.g. series and samples) and the
results are stored in a database.


For differential weighing, one or several samples are checked for weight variations. The first step consists of
determining the initial weight of the sample (initial weighing). Certain sample components are subsequently
removed or added. Processes, e.g. drying, centrifuging, filtering, incineration, evaporation and coating are also
possible options. After processing, the sample is weighed again (residual weighing). The balance subsequently
determines the difference between the two values.


Up to 99 series can be defined. Each series can consist of several samples (the balance can manage up to
500 samples in total). Each sample can be tared, initially weighed and residually weighed up to 3 times. 


An automatic or manual procedure can also be defined for each series. With the automatic procedure, the user
is guided through all steps of differential weighing for all samples (taring, initial weighing, residual weighing).
With the manual procedure, the sample processing sequence can be selected by the user. Irrespective of the
selected procedure, the balance continuously stores the current status for each sample. This prevents processes
from being repeated by mistake. It is not possible to initially weigh the same sample twice for example.


Only the settings and functions that differ from those of the Weighing application are described in detail below.


Selecting the application
1 Tap [ ].


2 Tap the [Differential weighing] icon in the selection window.


The selected application is active.


Some of the specific function keys and information fields for statistics are activated by default (factory
defaults).


The balance is ready for weighing.


12.1   Settings for differential weighing application
Navigation: [ ] > [Differential weighing] > [ ]


Various specific differential weighing settings are available to suit specific application requirements. 


All function keys are inactive as there are no specific settings for series and samples. Only a single series is
predefined by default; however this does not contain any samples (Series 1 with 0 samples).


Most of the setting options are the same as for the Weighing application. Only the settings that differ are
described below.


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
Series Defines new series, processes and deletes existing


series, selects a series for differential weighing.
See Defining, editing, deleting and
selecting series (page 197)


Function Keys Defines the function keys for differential weighing
shown at the bottom of the display. 


These keys enable direct access to specific func
tions.


See Specific function keys for differ
ential weighing (page 193)







Info Field Defines the information fields to be displayed for dif
ferential weighing.


See Specific information fields for dif
ferential weighing (page 194)


Protocol Selects information to be shown in the weighing
protocols.


See Specific protocol information for
differential weighing (page 194)


Print key Defines whether the values of the selected sample
or the complete series is printed when the [ ] key
is pressed.


See Behavior of the Print key
(page 196)


Barcode Defines the settings for processing barcode data. See Specific setting for processing
barcode data (page 197)


12.1.1   Specific function keys for differential weighing


Navigation: [ ] > [Differential weighing] > [ ] > Function Keys


This menu item can be used to activate the following specific function keys for differential weighing.


All other function keys are the same as for the Weighing application.


The numbered function keys are displayed in the application at the bottom of the display. The numbers define
the sequence in the display.


● Activate or deactivate function keys by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all function keys must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Function Keys, tap the [Define] button.


3 Select a function key by tapping.


The function key is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Designation Explanation
Sample ID Defines a designation (max. 20 characters).


Each sample of the current series can be assigned a designation.


CL sample Clears all measured values of a sample and changes the sample
designation back to the standard text.


The sample itself remains in the series.


Series Selects the series.


Tare Tares the sample container in a separate operation.


T & wgh. in Initiates taring of the sample container with subsequent initial
weighing of the sample.


Initial weighing Initially weighs a sample in a separate operation.


Residual wgh Starts residual weighing of a sample.
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Info Displays information relating to the current series (designations,
measured values, results).


No tare Performs differential weighings without tare. 


This key should only be activated to measure a complete series
without tare.


Copy tare Copies the tare weight of the first sample and for all further sam
ples of the current series, the tare of which has not yet been
determined.


CL Value Clears the previously determined weight (tare, initial or residual
weight).


Factory setting: [T & wgh. in], [Residual wgh], [Series], [Info] und [CL Value] activated in this sequence.


12.1.2   Specific information fields for differential weighing


Navigation: [ ] > [Differential weighing] > [ ] > Info Field


This menu item contains the following information fields for differential weighing.


All other data fields are the same as for the Weighing application.


The information fields in the display provide constant information on, e.g. set values, measured results.


● Information fields can be activated or deactivated by tapping. The sequence of the keys is automatically
updated.


● To redefine the sequence, all information fields must be deactivated and then activated in the required
sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Info Field, tap the [Define] button.


3 Select Info Field by tapping.


The information field is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Values Explanation
Series ID Displays the designation of the selected series.
Procedure Displays the procedure for the selected series (automatic or manual).
Number of samples Displays the number of samples of the selected series.


Factory setting: Series ID, [Procedure] and Number of samples activated in this sequence.


12.1.3   Specific protocol information for differential weighing


Navigation: [ ] > [Differential weighing] > [ ] > Protocol


Here you define which data appears in the protocols. This large menu item is divided into three sub-menus.
They enable you to make additional settings for the application. The rest of the available protocol data corre
sponds to the data for the Weighing application and is not described here.


The numbered data items are printed in the protocols. The numbers determine the sequence in the printout.







● Information can be activated or deactivated by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all information must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Protocol, tap the [Define] button.


Protocol window is displayed.


3 Under (e.g. Header), tap the [Define] button.


4 Select an information key by tapping.


The information key is automatically numbered.


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


Note
The results and data can be printed out at any time.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


The following parameters can be defined:


Menu item Explanation Further information
Header Define the information to be printed in the protocol


header (before the results).
See Protocol header


Single value Define the information to be recorded for each sin
gle result.


See Recording single values


Result Define which statistical data is to be recorded. See section Recording of results
Footer Define information to be printed in the protocol foot


er after the results (single values).
See Protocol footer


Header line of protocols
Use this sub-menu to define which data is printed in the protocol header (before the results). 


The following parameters can be defined:


Values Explanation
Series ID Records the series designation.


Factory setting: Appl. Name and Date/Time enabled in this order.


Recording of single values
The following parameters can be defined:


Values Explanation
Series ID Records the series designation.
Sample ID Records the sample designation.
Tare time Records the tare date and time.
Tare Records the tare weight.
Weighing in time Records the date and time of the initial weighing.
Weighing in Records the initial weight.
Time 1 res.wgh Records the date and time of the first residual weighing.
1.Residual wgh Records the net weight of the first residual weighing.
Time 2 res.wgh Records the date and time of the second residual weighing.
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2.Residual wgh Records the net weight of the second residual weighing.
Time 3 res.wgh Records the date and time of the third residual weighing.
3.Residual wgh Records the net weight of the third residual weighing.


Factory setting: Sample ID, Tare, Weighing in and 1.Residual wgh activated in this sequence.


Recording of results
This submenu can be used to define the form in which the differential weighing results are printed.


The result protocol can be printed by pressing the [ ] key if the Print key has been configured for printing
series data.


The results are recorded in the selected display unit.


The formulae, on which the settings are based, can be found under - Formulae used for the calculation of differ
ential weighing results.


The following parameters can be defined:


Values Explanation
Diff. Records the absolute difference in weight between initial weighing and residual


weighing.
Diff. % Records the difference between initial weighing and residual weighing as a percent


age of the initial weight.
Abs. % Records the residual weight as a percentage of the initial weight.
Atro AM Records the moisture content of the sample as a percentage of the dry weight (ATRO


Moisture Content).
Atro AD Records the wet weight of the sample as a percentage of the dry weight (ATRO Dry


Content).


Factory setting: Diff., Diff. %, Abs. % and Atro AM activated in this sequence.


Protocol footer
This submenu can be used to define the information to be printed in the protocol footer after the results (single
values).


The following parameters can be defined:


Values Explanation
Series ID Records the series designation.


Factory setting: Signature and 3 Blank Lines activated in this sequence.


Number of decimal places
This submenu can be used to define the number of decimal places with which the differential weighing results
are recorded.


Note
This setting refers only to the differential weighing results calculated by the application. In contrast, weights
(tare, initial weighing, residual weighing) are always recorded in the maximum resolution of the respective bal
ance.


The following parameters can be defined:


Values Explanation
1 … 5 Display the results in the protocol with the selected number of decimal places.


Factory setting: 3 activated.


12.1.4   Behavior of the Print key 


Navigation: [ ] > [Differential weighing] > [ ] > Print key


This menu item can be used to define the data to be printed when the [ ] key is pressed.


Application is activated.







1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Print key, tap the associated button.


A selection window is displayed.


3 Tap (e.g. Sample).


4 To exit the menu item, tap [OK].


The following parameters can be defined:


Menu item Explanation Further information
Sample Printing the sample.


When the [ ] key is pressed, a selection window displaying all samples of the
current series is displayed. Select the sample to print the data.


Series Printing data.


When the [ ] key is pressed, the data of all samples of the current series is print
ed.


Factory setting: [Sample] activated.


12.1.5   Specific setting for processing barcode data


Navigation: [ ] > [Differential weighing] > [ ] > Barcode


This menu item contains an additional setting for differential weighing. The scanned barcode is interpreted as
the sample identification. If the current series contains a sample with this ID, the associated sample is selected
and is directly available for the next process step. If the current series does not contain the sample ID, an
appropriate message is displayed.


Note
If a series contains several samples with identical ID, the first sample with an ID corresponding to the scanned
barcode is selected.


Application is activated.


1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Barcode, tap the associated button.


A selection window is displayed.


3 Tap Sample ID.


4 To exit the menu item, tap [OK].


Menu structure
Main menu Submenu Further information
Barcode Off | ID1 | ID2 | ID3 | ID4 | PreTare |


Host | Open Input* | Sample ID
See look-up table


* Factory setting


The following parameters can be defined:


Values Explanation
Sample ID Interprets the barcode as the sample identification.


12.2   Defining, editing, deleting and selecting series
Navigation: [ ] > [Differential weighing] > [ ] > Series


In order to perform a differential weighing, at least one series with minimum one sample must be defined.
Press the [ ] key and select the menu for the definition of series. There are options for creating a new series
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as well as for editing and deleting existing series. Select the required series in the last menu item. These options
are described in the following sections.


Note
When the application is started, the balance checks that at least 1 series is present. If this is not the case, the
application automatically generates the series 1.


Application Diff.weighing is activated.


Function keys are selected and activated.


1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Series, tap the [Define] button.


A window with application-dependent settings is displayed.


3 To exit the menu item, tap [OK].


12.2.1   Defining a new series 


Navigation: [ ] > [Differential weighing] > [ ] > Series > [New]


This submenu can be used to define a new series.


Application Diff.weighing is activated.


Function keys are activated.


1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Series, tap the [New] button.


Series editor window is displayed. 


3 Under Designation, tap the associated button.


An alphanumeric input window is displayed.


The series are consecutively numbered by default (series x).


4 Enter the designation and confirm with [OK].


5 Under Number of samples, tap the associated button.


A numeric input window is displayed.


6 Enter the number of samples and confirm with [OK].


7 Under Procedure, tap the associated button.


A selection window is displayed.


8 Tap, e.g. [Automatic].


9 Under Sample ID, tap the associated button.


A selection window is displayed.


10 Enter the sample.


An alphanumeric input window is displayed.


The samples are consecutively numbered by default (sample x).


11 Enter the designation and confirm with [OK].


12 To exit the menu item, tap [C].


13 To exit the menu item, tap [OK].


The following parameters can be defined:


Values Explanation
Designation Defines the series designation (max 20 characters). 







Number of samples Defines the number of samples of the series (max. 500 samples).


Note
The balance can manage a maximum of 500 samples in total. Available for each
series therefore is a maximum of 500 samples, minus the number already used. If
a value that exceeds the number of available samples is entered, an appropriate
error message is displayed (this can take some time).


Procedure Selects between an automatic or manual procedure.


Automatic = the user is guided through all steps of differential weighing (taring, ini
tial weighing, residual weighing).


Manual = the user can select the sample processing sequence.


Sample ID Defines the sample designation (max. 20 characters).


Note
If the function key with the same name is activated, the sample designations can be
directly changed.


12.2.2   Editing an existing series 


Navigation: [ ] > [Differential weighing] > [ ] > Series > [Edit]


This submenu can be used to edit an existing series. After tapping Series [Edit], a selection window is dis
played. Select the series to be edited. The same options are available for editing as for the definition of a new
series.


Attention
All series are stored in a single database available to all users. Series created by other users can also be edit
ed. Series must be edited with due care and other application users should be consulted if necessary.


Note
The number of samples of a series can only be reduced to the extent that no samples for which measured val
ues are already available can be deleted. Example: If the number of samples of a series is reduced from 20 to
10 and measured values are already available for sample 15, the number of samples can only be reduced to
15. A further reduction is only possible after the measured values of the respective samples have been cleared
(in this example, the measured values of samples 11 – 15).


Application Diff.weighing is activated.


1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Series, tap the [Edit] button.


A selection window is displayed.


3 Tap a series.


Series editor window is displayed. 


4 Settings can be changed by tapping the associated button.


5 To exit the menu item, tap [OK].


12.2.3   Deleting a series


Navigation: [ ] > [Differential weighing] > [ ] > Series > [CL Last]


This submenu can be used to delete an existing series. After tapping Series [CL Last], a selection window is
displayed. Select the series to be deleted. A request is displayed prior to deletion. If the request is confirmed
with the [Yes] key, the series with all recorded measured values and calculated results is deleted.
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Attention
All series are stored in a single database available to all users. Series created by other users can also be delet
ed. Series must be deleted with due care and other application users should be consulted if necessary.


Application Diff.weighing is activated.


1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Series, tap the [CL Last] button.


A selection window is displayed.


3 Tap a series.


A confirmation window Do you really want to delete this serie? is displayed. 


4 To delete the series confirm with [Yes].


The series is deleted.


5 To exit the menu item, tap [OK].


12.2.4   Selecting a series for differential weighing


Navigation: [ ] > [Differential weighing] > [ ] > Series > [Selection]


This submenu can be used to select a series for differential weighing. After tapping Series [Selection], a selec
tion window is displayed. Select the required series. If the [Series] function key is activated, the series can be
directly selected by pressing the key.


Application Diff.weighing is activated.


Function key is activated.


1 Tap [ ].


A window with application-dependent settings is displayed.


2 Under Series, tap the [CL Last] button.


A selection window is displayed.


3 Tap a series.


A confirmation window Do you really want to delete this serie? is displayed. 


4 To delete the series confirm with [Yes].


The series is deleted.


5 To exit the menu item, tap [OK].


12.3   Working with the differential weighing application
Navigation: [ ] > [Differential weighing]


This section describes the procedure for working with the Differential weighing application and recording the
results.


12.3.1   The various differential weighing methods


There are three different working methods for differential weighing which are supported by the Differential
weighing application. These three working methods are described below.


Method 1 (with taring and initial weighing in a single cycle)
This is the simplest method as the tare weight of the sample container and the initial weight (net weight) of the
sample are determined in a single operation.


For this method, activate the [T & wgh. in] and [Residual wgh] function keys.







Sample 1


Sample 2


Sample n


(n = 1..500)


Step 1


Taring and 


weighing in


Step 2


Treat sample


Step 3


Residual 


weighing


Step 4


Print results


Method 2 (with separate taring and initial weighing)
With this method, the sample container weight (tare weight) and the initial weight (net weight) of the sample
are determined in separate operations. With this method, all weighing containers can initially be tared before all
weighings are performed in a second operation.


For this method, activate the [Tare], [Initial weighing] and [Residual wgh function keys].


Sample 1


Sample 2


Sample n
(n = 1..500)


Step 1


Taring


Step 2


Weighing in


Step 3


Treat sample


Step 4


Residual 


weighing


Step 5


Print results


Method 3 (free working)
Whereas methods 1 and 2 progress from one sample to the next, method 3 allows free working. Taring, initial
weighing and residual weighing can be performed as single steps for each sample. Not all 3 steps need to be
performed for a specific sample before the next sample is processed. The following diagram is a free working
example:


For this method, activate the [Tare], [Initial weighing] and [Residual wgh function keys].
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Sample 1


Sample 2


Sample 3


Sample 2


Sample 1


Step 1


Taring


Step 2


Weighing in


Step 3


Treat sample


Step 4


Residual 


weighing


Step 5


Print results


12.3.2   Initial settings


Depending on the working method, appropriate initial settings should be made.


Irrespective of the working method, the 2 following function keys must be activated for each differential weigh
ing. This selects the series and performs a residual weighing. The series can also be selected via the menu.


Series


Residual wgh


– Activate function keys.


The following function keys must also be activated in order to:


● change the sample designation (also possible via the menu);
● display already existing measured values for the current series;
● clear the last determined value.


ID – Activate function keys.


Info


CL Value


When working with method 1, the following function key must also be activated.


T & wgh. in – Activate function key.


When working with method 2 or method 3, the following function keys must also be activated.


Tare


Initial weighing


– Activate function keys.







The following function keys must be activated for specific cases. This enables the first tare weight to be copied
to all further samples and differential weighing of a series without tare.


Copy tare


No tare


– Activate function keys.


12.3.3   Differential weighing with automatic procedure


In this description, it is assumed that the automatic procedure has been selected for the series to be processed.
The automatic procedure guides the user through methods 1 or 2. The automatic procedure can be left at any
time and a change to a manual procedure made. A change from a manual to an automatic procedure is also
possible at any time.


Preparatory work
The currently active series is displayed in the Series ID information field. Another series can be processed by
tapping the [Series] function key and selecting the required series. To avoid operating errors, only those func
tion keys are active that are available for the next working step. The other keys are grayed and not accessible.


A standard sample designation can be changed by tapping the Sample ID function key if the change has not
already been made in the definition of the series. The required designation must be entered for each sample of
a series. The selected designations are also shown in the protocols.


The current differential weighing result can be printed with the [ ] key. Depending on the settings, either the
selected sample or complete series is recorded. A selection window is displayed prior to printing. Select the
sample for which values are to be recorded.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Taring and initial weighing of samples
Taring and initial weighing can be carried out in a single operation with the [T & wgh. in] function key. Taring
and initial weighing can be separated by defining a specific [Tare] and [Initial weighing] function key.


The arrow keys can be used to page between the previous and next sample.


Note
Taring or initial weighing can be interrupted at any time; the previously determined weights remained stored.
When the [T & wgh. in] function key is pressed again, the balance automatically displays the first sample for
which no tare or initial weight is available.


Function keys are activated.


The automatic procedure is activated.


1 Tap [T & wgh. in].


The balance displays the first sample of the series for which no tare and initial weight is available.


2 Confirm with [OK].


The balance requests that the weighing container (tare weight) for the first sample is placed on the bal
ance.


3 Place the sample on the balance and confirm with [OK].


The balance determines the weight.


The balance requests initial weighing.


4 Place the sample in the weighing container and confirm with [OK].


The balance determines the weight.


The balance requests that the sample is removed.
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5 Remove the sample container with the sample and confirm with [OK].


Initial weighing of the first sample of the series is complete.


The balance subsequently automatically starts the above described taring and initial weighing of all fur
ther samples of the series.


The balance displays the next sample of the series for which no tare and initial weight are available.


6 Confirm with [OK].


The balance requests that the weighing container (tare weight) for the sample is placed on the balance.


7 Place the sample on the balance and confirm with [OK].


The balance determines the weight.


The balance requests initial weighing.


8 Place the sample in the weighing container and confirm with [OK].


The balance determines the weight.


The balance requests that the sample is removed.


9 Remove the sample container with the sample and confirm with [OK].


The balance confirms that taring and initial weighing has been carried out for all samples of the series.


10 Confirm with [OK].


The balance is ready for residual weighing.


Residual weighing of samples
Each sample can be residually weighed up to 3 times (e.g. for samples where components are removed or
added in several working steps). A window is displayed where residual weighing can be selected. Since no
residual weighing has been carried out in the following example, only the first residual weighing is currently
available.


The balance displays the first sample of the series for which no corresponding residual weight is available.
Another sample can be residually weighed by tapping one of the arrow keys. Paging can take place between
the previous and next sample.


A further residual weighing can be carried out by tapping the [Residual wgh] function key. The required residu
al weighing can be selected from the displayed list. A maximum of 3 residual weighings per sample can be
made.


Note
Each residual weighing can be interrupted at any time; the previously determined weights remain stored. The
balance automatically displays the first sample for which no residual weight is available when the [Residual
wgh] function key is subsequently tapped again.


Function keys are activated.


The automatic procedure is activated.


1 Tap [Residual wgh].


2 Tap the [1.Residual wgh] button.


The balance displays the first residual weighing for which no residual weight is available.


3 Confirm with [OK].


The balance requests that the residual weight for the first sample is placed on the balance.


4 Place the residual weight on the balance and confirm with [OK].


The balance determines the residual weight.


The balance requests that the sample is removed.


5 Remove the sample and confirm with [OK].


Residual weighing of the first sample of the series is complete.







The balance subsequently automatically starts the above described operation for residual weighing of all
further samples of the series.


The balance displays the next sample of the series for which no residual weight is available.


6 Confirm with [OK].


The balance requests that the residual weight for the sample is placed on the balance.


7 Place the sample on the balance and confirm with [OK].


The balance determines the residual weight.


The balance requests that the sample is removed.


8 Remove the sample and confirm with [OK].


The balance confirms that residual weighing has been carried out for all samples of the series.


9 Confirm with [OK].


Differential weighing is complete.


Displaying differential weighing results
The differential weighing results can be displayed at any time with the [Info] function key. The results for the
first sample are displayed. The results and further samples can be displayed at the bottom right of the window
by tapping one of the arrow keys. If the results of a sample include several windows, selection can be made
between the individual result windows with the scroll keys at the bottom left corner of the window.


The formulae, on which the settings are based, can be found under - Formulae used for the calculation of differ
ential weighing results.


Note
If several residual weighings have been carried out, these are displayed as NR 2 or NR 3. The results are also
displayed with the corresponding numbers, e.g. Diff. 1.


Values Explanation
Series ID Records the series designation.
Sample ID Records the sample designation.
T Records the tare weight of the sample.
NE Records the initial weight.
NR 1 Records the net weight of the first residual weighing.
Diff. 1 Records the absolute difference in weight between initial weighing and the first resid


ual weighing of the sample.
Diff. % 1 Records the difference between initial weighing and residual weighing as a percent


age of the initial weight. 
Abs. % 1 Records the residual weight as a percentage of the initial weight. 
Atro AM 1 Records the moisture content of the sample as a percentage of the dry weight. 
Atro AD 1 Records the wet weight of the sample as a percentage of the dry weight.


12.3.4   Differential weighing with manual sequence


Differential weighing with a manual sequence differs from the automatic sequence in that the sample process
ing sequence can be defined by the user.


When differential weighing is started with the [T & wgh. in] function key, a selection window is initially dis
played. Select the sample for taring and weighing. 


In contrast to the automatic sequence, the application does not automatically return to the first sample, the val
ue of which is not yet available. The sample to be processed must be selected by the user. The sequence after
taring and initial weighing of the first sample is ended and not automatically restarted. Further samples can
now either be tared and initially weighed or residual weighing carried out for the first sample with the [Residual
wgh] function key. The sample selection window is also displayed for residual weighing.
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Note
The sample selection window only displays the samples for which the appropriate operation has not yet been
carried out.


Preparatory work
The currently active series is displayed in the Series ID information field. Another series can be processed by
tapping the [Series] function key and selecting the required series. To avoid operating errors, only those func
tion keys are active that are available for the next working step. The other keys are grayed and not accessible.


A standard sample designation can be changed by tapping the Sample ID function key if the change has not
already been made in the definition of the series. The required designation must be entered for each sample of
a series. The selected designations are also shown in the protocols.


The current differential weighing result can be printed with the [ ] key. Depending on the settings, either the
selected sample or complete series is recorded. A selection window is displayed prior to printing. Select the
sample for which values are to be recorded.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


Taring and initial weighing of samples
Taring and initial weighing can be carried out in a single operation with the [T & wgh. in] function key. Taring
and initial weighing can be separated by defining a specific [Tare] and [Initial weighing] function key.


The arrow keys can be used to page between the previous and next sample.


Function keys are activated.


1 Tap [T & wgh. in].


A selection window is displayed.


2 Tap the sample to be processed.


The balance requests that the weighing container (tare weight) for the first sample is placed on the bal
ance.


3 Place the sample on the balance and confirm with [OK].


The balance determines the weight.


The balance requests initial weighing.


4 Place the sample in the weighing container and confirm with [OK].


The balance determines the weight.


The balance requests that the sample is removed.


5 Remove the sample container with the sample and confirm with [OK].


Initial weighing of the first sample of the series is complete.


6 Tap [T & wgh. in].


A selection window is displayed.


7 Tap the sample to be processed.


The balance requests that the weighing container (tare weight) for the sample is placed on the balance.


8 Place the sample on the balance and confirm with [OK].


The balance determines the weight.


The balance requests initial weighing.


9 Place the sample in the weighing container and confirm with [OK].


The balance determines the weight.


The balance requests that the sample is removed.


10 Remove the sample container with the sample and confirm with [OK].







Taring and initial weighing is complete.


The balance is ready for residual weighing.


Residual weighing of samples
Each sample can be residually weighed up to 3 times (e.g. for samples where components are removed or
added in several working steps). A window is displayed where residual weighing can be selected. Since no
residual weighing has been carried out in the following example, only the first residual weighing is currently
available.


The balance displays the first sample of the series for which no corresponding residual weight is available.
Another sample can be residually weighed by tapping one of the arrow keys. Paging can take place between
the previous and next sample.


A further residual weighing can be carried out by tapping the [Residual wgh] function key. The required residu
al weighing can be selected from the displayed list. A maximum of 3 residual weighings per sample can be
made.


Function keys are activated.


1 Tap [Residual wgh].


2 Tap the [1.Residual wgh] button.


A selection window is displayed.


3 Tap the sample to be processed.


The balance requests that the residual weight for the first sample is placed on the balance.


4 Place the residual weight on the balance and confirm with [OK].


The balance determines the residual weight.


The balance requests that the sample is removed.


5 Remove the sample and confirm with [OK].


Residual weighing of the first sample of the series is complete.


6 Tap [Residual wgh].


7 Tap the [1.Residual wgh] button.


8 Tap the sample to be processed.


The balance requests that the residual weight for the sample is placed on the balance.


9 Place the sample on the balance and confirm with [OK].


The balance determines the residual weight.


The balance requests that the sample is removed.


10 Remove the sample and confirm with [OK].


Residual weighing is complete.


Differential weighing is complete.


Displaying differential weighing results
The differential weighing results can be displayed at any time with the [Info] function key. The results for the
first sample are displayed. The results and further samples can be displayed at the bottom right of the window
by tapping one of the arrow keys. If the results of a sample include several windows, selection can be made
between the individual result windows with the scroll keys at the bottom left corner of the window.


The formulae, on which the settings are based, can be found under - Formulae used for the calculation of differ
ential weighing results.


Note
If several residual weighings have been carried out, these are displayed as NR 2 or NR 3. The results are also
displayed with the corresponding numbers, e.g. Diff. 1.
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Values Explanation
Series ID Records the series designation.
Sample ID Records the sample designation.
T Records the tare weight of the sample.
NE Records the initial weight.
NR 1 Records the net weight of the first residual weighing.
Diff. 1 Records the absolute difference in weight between initial weighing and the first resid


ual weighing of the sample.
Diff. % 1 Records the difference between initial weighing and residual weighing as a percent


age of the initial weight. 
Abs. % 1 Records the residual weight as a percentage of the initial weight. 
Atro AM 1 Records the moisture content of the sample as a percentage of the dry weight. 
Atro AD 1 Records the wet weight of the sample as a percentage of the dry weight.


12.3.5   Example of a differential weighing protocol


The detail of a protocol depends on the selected protocol settings. Only application-specific information is
shown in the example printout.


The current differential weighing result can be printed with the [ ] key. Depending on the settings, either the
selected sample or complete series is recorded. A selection window is displayed prior to printing. Select the
sample for which values are to be recorded.


Example: Printout


- Differential weighing-


25.Jul 2013        15:49


Sample ID         M414/1


T            6.7125 g   


NE          17.0930 g   


NR 1        15.6778 g   


Diff. 1     -1.4152 g   


Diff. % 1    -8.279 %   


Abs. % 1     91.721 %   


Atro AM 1    -9.027 %   


Signature


........................


12.3.6   Further options


Further options for the Differential weighing application are described in this section.


Clearing a single value
If an error is noticed after determining a weight (tare, initial weighing, residual weighing), the last determined
value can be cleared with the [CL Value] function key. However, this is only possible if no menu has been
selected and the application has not been left. After changing a sample or series, the last determined value can
no longer be cleared.


Function key is activated.


1 Tap the [CL Value] function key.


A confirmation window Are you sure you want to clear this entry? is displayed. 


2 To clear the value, tap [Yes].


The value is cleared.







Entry cleared window is displayed.


3 Confirm with [OK]. 


The value is cleared.


Clearing all values of a sample
If an error is made during differential weighing, all measured values of a single sample can be cleared. To clear
the values of a sample, the [CL sample] function key must be activated.


Attention
All series and samples are stored in a single database available to all users. The series and samples defined
by other users can be cleared. Series and samples must be cleared with due care and other application users
consulted if necessary.


Function key is activated.


1 Tap the [CL sample] function key.


A selection window is displayed.


2 Tap on the sample to be cleared.


A confirmation window Are you sure you want to clear all entries of this sample? is displayed. 


3 To clear values, tap [Yes].


Values are cleared.


Sample cleared window is displayed.


4 Confirm with [OK]. 


Values are cleared.


Copy tare
The tare weight of the first sample can be copied for all further samples of the series for which no tare weight is
available with the [Copy tare] function key (existing tare weights are retained!). This can save time if the same
tare container is used for all samples.


Note
The function key is inactive as long as no tare weight has been determined for the first sample or if samples of
the series already have a tare weight.


Function key is activated.


Tare weight for sample is copied.


1 Tap the [Copy tare] function key.


A confirmation window Are you sure you want to copy the first tare weight to all free samples? is
displayed. 


2 To copy the tare weight, tap [Yes].


Tare weight is copied.


Copy tare weight done window is displayed.


3 Confirm with [OK]. 


Tare weight is copied.


Differential weighing without tare
For specific applications where no tare containers are used (e.g. filter weighings), the tare can be suppressed
for the complete series. This saves time. To process a series without tare, the [No tare] function key must be
activated.
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If tare is suppressed, this applies to all samples of the series for which no tare weight is available. Existing tare
weights are retained. All not yet available tare weights are set to zero. If a tare weight is nonetheless determined
for a specific sample of this series, all measured values of the respective sample must initially be cleared.


Function key is activated.


1 Tap the [No tare] function key.


A confirmation window Are you sure you do not need a tare for this series? is displayed. 


2 Confirm with [Yes].


Tare weight is cleared.


No tare function done window is displayed.


3 Confirm with [OK]. 


Tare weight is cleared.


12.4   Formulae used for the calculation of differential weighing results


Diff. Residual weight – Initial weight


Diff. % (Residual weight – Initial weight) • 100%


Initial weight


Abs. % Residual weight • 100%


Initial weight


Atro AM [0 … 1000 %] - [Initial weight (wet weight) – Residual weight (dry weight)] • 100%


Residual weight (dry weight)


Atro AD
[110 … 1000 %]


Initial weight (wet weight) • 100%


Residual weight (dry weight)







13   Pipette Check Application
Navigation: [ ] > [Pipette Check]


This section contains information and setting options for practical working with the application.


This application requires the use of the optional accessory EasyScan™.


All application settings are saved under the active user profile. Each user can select specific settings for this
application. It must be ensured that the required user profile is selected.


Terms
Since pipette checks are subject to inaccuracy, Sys. error E and Random Error s can occur time and again.
Sys. error E is a deviation between the nominal and mean value of measured test values.
Random Error sis a measure for the variation of determined volume values, i.e. denotes the relative standard
deviation.
Random errors can be small if measured values are close together, however systematic errors can be large if
the calculated mean value is far from the nominal value. This can also be the reverse. Ideally both measure
ment errors should be as small as possible.


Options
The pipette check application offers various options:


Pipette check
When a configured pipette is held in front of EasyScan™, the application checks the calibration and Quick-
Check dates and displays the result.


Quick-Check
Quality management systems conforming to standards such as ISO 9000, GLP or GMP require regular testing
of volumetric measuring devices. Quick-Check checks the accuracy of pipettes.
Quick-Check allows the accuracy of pipettes of any manufacturer with a Mettler-Toledo RFID tag to be checked.


Training
With this option, pipetting can be practiced or a system test performed. Before attempting to pipette with sensi
tive or expensive liquids, it may be necessary to check whether the required accuracy with a specific pipette can
be achieved on a specific balance. How to perform a system test. The training option can also be used for per
forming such "system tests".
Training can be performed with pipettes of any manufacturer. An RFID tag is not required as it is not supported
by the balance using the training option.


Pipette configuration 
Before using the RFID tag for the first time, the configuration data must be entered. It may also be necessary to
adapt data to an already configured pipette (if, e.g. the pipette was calibrated, but the provider had not entered
the next calibration date).


Other functions
The pipette check application offers no pipette calibration functions. If calibration is required after checking, con
tact the pipette manufacturer.


For the Quick-Check and Training options, we recommend the use of a precision thermometer, barometer,
hygrometer and moisture trap. 


Selecting the application
1 Tap [ ].


2 Tap the [Pipette Check] icon in the selection window.


The selected application is active.


Some of the specific function keys and protocol information for the pipette check are activated by default
(factory defaults).
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The balance is ready for the pipette check.


13.1   Pipette check application settings
Navigation: [ ] > [Pipette Check] > [ ]


Different specific pipette check settings are available, which can be used to adapt the application to suit specific
requirements.


Most of the settings are the same as the Weighing application. Only the pipette check specific settings are
described below.


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
QuickCheck
Options


Defines the behavior of Quick-Check. see Specific Quick-Check option set
tings (page 212)


Training Options Defines the training behavior. see Specific training option settings
(page 212)


RFID recognition
beep


Defines the behavior of the RFID recognition beep. see Specific RFID recognition beep
settings (page 213)


Function Keys Defines the function keys for the pipette check to
appear at the bottom of the display. 


These keys enable direct access to specific func
tions.


see Specific pipette check application
function keys (page 213)


QuickCheck Pro
tocol


Selects information to be shown in the Quick-Check
protocols.


see Specific Quick-Check protocol
information (page 214)


Training Proto
col


Selects information to be shown in the training pro
tocols.


see Specific training protocol infor
mation (page 215)


13.1.1   Specific Quick-Check option settings


Navigation: [ ] > [Pipette Check] > [ ] > Pipette Check Options > [Define]


This menu can be used to define the behavior of Quick-Check.


The following parameters can be defined:


Parameters Explanation Values
Stabilization
time


Defines the stabilization time in seconds (numerical entry). 3 … 100
(5)*


Measurement
end beep


Activates/deactivates the beep at the end of measurement. Off | On*


Auto start next
sample


Activates/deactivates automatic start of pipetting detection. 


Off : To start pipetting the next sample, confirm the result with
[OK].


Off | On*


* Factory setting


13.1.2   Specific training option settings


Navigation: [ ] > [Pipette Check] > [ ] > Training Protocol


The following parameters can be defined:


Parameters Explanation Values
Stabilization
time


Defines the stabilization time in seconds (numerical entry). 3 … 100
(5)*







No. of measure
ments


Defines the number of measurements for training (numerical
entry).


1 … 100
(5)*


Training liquid Defines the liquid used for training. Water* | Others
Measurement
end beep


Activates/deactivates the beep at the end of measurement. Off | On*


Auto start next
sample


Activates/deactivates automatic start of pipetting detection. 


Off : To start pipetting the next sample, confirm the result with
[OK].


Off | On*


* Factory setting


13.1.3   Specific RFID recognition beep settings


Navigation: [ ] > [Pipette Check] > [ ] > RFID recognition beep
Parameters Explanation Values
RFID Recogni
tion Beep


Activates/deactivates the RFID recognition beep.


The beep sounds when the RFID reader has scanned the RFID tag
data.


Off | On*


* Factory setting


13.1.4   Specific pipette check application function keys


Navigation: [ ] > [Pipette Check] > [ ] > Function Keys


Function keys enable direct access to specific functions and settings in the application. A function can be acti
vated by tapping a key.


The numbered function keys are displayed in the application at the bottom of the display. The numbers define
the sequence in the display.


● Activate or deactivate function keys by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all function keys must be deactivated and subsequently activated in the required


sequence.


The arrow buttons can be used to page forward or back to a menu page.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Function Keys, tap the [Define] button.


3 Select a function key by tapping.


The function key is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


Designation Explanation
Training Starts training.


Setup Starts setup.


HowTo Display pipetting instructions.


213Pipette Check Application







214 Pipette Check Application


13.1.5   Specific Quick-Check protocol information


Navigation: [ ] > [Pipette Check] > [ ] > QuickCheck Protocol > [Define]


Here you define which data appears in the protocols. This large menu item is divided into three sub-menus.
They enable you to make additional settings for the application. The rest of the available protocol data corre
sponds to the data for the Weighing application and is not described here.


The numbered data items are printed in the protocols. The numbers determine the sequence in the printout.


● Information can be activated or deactivated by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all information must be deactivated and subsequently activated in the required


sequence.


The arrow buttons can be used to page forward or back to a menu page.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


The following parameters can be defined:


Menu item Explanation Further information
Header Define the information to be printed in the protocol


header (before the results).
See Protocol header


Single value Defines the information to be recorded for each indi
vidually tested volume.


See Section Recording single values


Footer Define information to be printed in the protocol foot
er after the results (single values).


See Protocol footer


Header line of protocols
Use this sub-menu to define which data is printed in the protocol header (before the results). 


The following parameters can be defined:


Values Explanation
Balance Type The balance type is printed.


The balance type is generated by the balance and cannot be changed by the user.


SNR The serial numbers of the balance and terminal are printed.


The serial numbers of the balance and terminal are generated by the balance and
cannot be changed.


Pipette model The pipette type is printed.
Pipette SNR Prints the pipette serial number.
Nominal vol. Records the nominal volume of the pipette.
No. of measurements Records the number of measurements.
Env. data Records the air pressure, air temperature, water temperature and humidity.
Conv. factor Z Records the conversion factor Z.
Overall result Records whether Quick-Check was passed or failed.


Factory setting: Appl. Name, Date/Time, Pipette SNR and Pipette model activated in this sequence.


Recording single values (values for each check volume)
The following parameters can be defined:


Values Explanation
Check vol. Records the check volume.
Limit Records the maximum permissible check volume system error and random error


(tolerance limits).
Meas. details Records details of the measurement (number and calculated volume of each sam


ple).







Statistics Records:


● average sample volume
● check volume systematic error [µl] und [%]
● check volume random error [µl] und [%]
● calculated measurement uncertainty 


Result Records the volume result (passed/failed).


Factory setting: Check vol. and Result activated in this sequence.


Protocol footer
The following parameters can be defined:


Values Explanation
Overall result Records whether Quick-Check was passed or failed.


Factory setting: Overall result, Signature and 3 Blank Lines activated in this sequence.


13.1.6   Specific training protocol information


Navigation: [ ] > [Pipette Check] > [ ] > Training Protocol > [Define]


Header line of protocols
The following parameters can be defined:


Values Explanation
Balance Type The balance type is printed.


The balance type is generated by the balance and cannot be changed by the user.


SNR The serial numbers of the balance and terminal are printed.


The serial numbers of the balance and terminal are generated by the balance and
cannot be changed.


Liquid name The name of the liquid is printed.
Env. data If Training liquid: Water, the air pressure, air temperature, water temperature and


humidity are recorded.


If Training liquid: Others, the density of the used liquid is recorded.


Conv. factor Z If Training liquid: Water, the conversion factor Z is recorded.


Factory setting: Appl. Name, Date/Time and Liquid name activated in this sequence.


Recording single values (values for each check volume)
The following parameters can be defined:


Values Explanation
No. of measurements Records the number of measurements.
Meas. details Records details of the measurement (number and calculated volume of each sam


ple).
Average vol. x Records the average sample volume.
Standard dev. Records the standard deviation of measurements.


Factory setting: No. of measurements, Average vol. x and Standard dev. activated in this sequence.


13.2   Working with the pipette check application
Navigation: [ ] > [Pipette Check]


This section describes working with the Pipette Check application. It is assumed that the Pipette Check appli
cation is selected and the application-specific settings have been made. If an evaporation trap is available, it
should be installed. A precision thermometer, barometer and a hygrometer, if required, should be available.
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Important
Test liquid, sample container, pipette and pipette tip should be acclimatized.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


This application requires the use of the optional accessory EasyScan™.


13.2.1   Pipette check 


Navigation: [ ] > [Pipette Check]


This section describes the procedure for checking pipettes with RFID tag. 


SmartScan™ is connected and configured.


The pipette has an RFID tag.


1 Hold the pipette in front of EasyScan™.


EasyScan™ scans the data on the RFID tag and checks the calibration and Quick-Check dates.


A message is displayed requesting whether any actions are required.


2 If no actions are required, confirm with [OK].


The check is complete.


13.2.2   Carrying out a Quick-Check


Navigation: [ ] > [Pipette Check]


Shown below is the procedure for carrying out a Quick-Check on pipettes with RFID tag.


Measurement steps
● Pipette as directed by the [HowTo] function key.
● Confirm with [OK].
● The balance performs a stabilization countdown.
● If activated, a beep sounds on completion of the measurement.


Carrying out a Quick-Check
Application is activated.


1 Hold the pipette in front of EasyScan™.


EasyScan™ scans and checks the data on the RFID tag.


If the calibration date is due, this is displayed.


If the date for the Quick-Check is due, start the Quick-Check.


2 Press [Check].


The balance starts the Quick-Check. 


A window with ambient data is displayed. 


3 Change the data if necessary and confirm with [OK]. (Once changed, the data is retained for subsequent
Quick-Checks).


4 Place the water container on the weighing pan and confirm with [OK].


The balance displays the Quick-Check window.


5 Carry out the measurements for the first volume.
- If a measurement is carried out incorrectly, the last measurement can be cancelled or repeated 3 times per
volume.
- When Auto start next sample is active, start the next measurement directly with pipetting.
If Auto start next sample is not active, press [OK].







When the measurements for a volume are complete, the balance displays an appropriate message. 


6 Tap [Continue] to continue with the next volume.


The balance displays the result of the completed volume.


The balance requests that the pipette is adjusted to the new volume and the next cycle started. Starting
the cycle sets the balance to 0. 


Carry out the measurements as described.


7 When the measurements for the last volume are complete, the balance displays the overall statistics.


8 The test result can be printed by pressing [ ].


9 If the Quick-Check is PASSED, hold the pipette in front of EasyScan™.


The date of the next Quick-Check is written to the RFID tag.


Quick-Check is complete.


Note
Only the date of the next Quick-Check is written to the RFID tag. No Quick-Check results are recorded. The test
results can be printed out at the end of the test.


13.2.3   Training


Navigation: [ ] > [Pipette Check]


This section describes the training procedure. The training option can be used for pipette training or preparing
for a complex or critical pipetting task.


Measurement steps
● Pipette as directed by the [HowTo] function key.
● Confirm with [OK].
● The balance performs a stabilization countdown.
● If activated, a beep sounds on completion of the measurement.


Training
Application is activated.


1 Tap [Training].


A window with test volume is displayed.


2 Change the data if necessary and confirm with [OK].


A window with ambient data is displayed.


3 Change the data if necessary and confirm with [OK].


4 Place the liquid container on the weighing pan and confirm with [OK].


A window with instructions is displayed.


5 Carried out the defined number of measurements.
- If a measurement is carried out incorrectly, the last measurement can be cancelled or repeated any num
ber of times.
- When Auto start next sample is active, start the next measurement directly with pipetting.
- If Auto start next sample is not active, press [OK].


6 The series of measurements is completed when the defined number is reached No. of measurements. To
actively end the series of measurements, tap [Finish].


The balance displays the final result.


7 The test result can be printed by pressing [ ].


8 Confirm with [OK].


Training is complete.
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13.2.4   Pipette configuration 


13.2.4.1   Scanning a new pipette with RFID tag


Navigation: [ ] > [Pipette Check]


This section describes the setting options for a new pipette. New RFID tags do not contain any data. Before the
RFID tag can be used, the required data must be entered.


Application is activated.


The RFID tag of the pipette is empty.


1 Hold the pipette in front of EasyScan™.


The balance detects that the RFID tag is empty and opens the data input window.


2 Enter the data.


3 Confirm data entry with [OK].


The balance requests that the RFID pipette is held in front of EasyScan™.


4 Hold the pipette in front of EasyScan™.


The data is written to the RFID tag.


The balance displays a message to confirm that the data has been successfully written to the tag.


5 Confirm with [OK].


The following data can be edited:


Parameters Explanation Values
Pipette SNR Pipette serial number. Alphanumeric, max.


15 characters*
Pipette model Type of pipette. Alphanumeric, max. 15


characters*
Nominal vol. Nominal pipette volume in microliters [µl]. Value*


(0)
Comment field:
Name


Defines the free field name. Alphanumeric, max.
10 characters*


Comment field:
Content


Defines the free field content. Alphanumeric, max.
15 characters 


Next calibration Defines the next calibration date. Date*
(Date plus 1 year)


Next
QuickCheck


Defines the next Quick-Check date. Date*
(Date)


ISO class Selects the pipette type (Single Channel or Multi Channel). Selection field*
(Single channel)


Evaporation trap Defines whether an evaporation trap is required. Selection field*
(No)


No. of measure
ments


Defines the number of measurements for Quick-Check (valid for
all volumes).


Value*
(4)


Check intervall Defines the Quick-Check interval (entry in days Value*
(90)


Volume 1 Defines the Quick-Check check volume 1 (percentage of the
nominal volume).


Value*
(10)


Volume 2 Defines the Quick-Check check volume 2 (percentage of the
nominal volume).


Value*
(100)


Volume 3 Defines the Quick-Check check volume 3 (percentage of the
nominal volume).


Value*
(0)







Sys. err. vol. 1
...
Sys. err. vol. 3


Maximum permissible systematic error (tolerance limit) for
Quick-Check check volumes 1 ... 3 (percentage of nominal vol
ume).


Value*
(0)


Rand. err. vol. 1
...
Rand. err. vol. 3


Maximum permissible random error (tolerance limit) for Quick-
Check check volumes 1 ... 3 (percentage of nominal volume).


Value*
(0)


* Required field ( ) application default values


Default values
The data of the last read or written pipette is displayed as default values. If no pipette was read or written since
the start of the application, the application above default values are displayed.


These default values allow, e.g. a reference pipette to be used for the configuration of a new pipette.


1 Hold the reference pipette in front of EasyScan™.


EasyScan™ reads the data and stores the default values.


2 Hold the pipette with empty RFID tag in front of EasyScan™.


A data input window with the reference pipette default values is opened.


Check volume for Quick-Check
The Quick-Check can be carried out with 1 to 3 check volumes. A check volume of 0% means that this check
volume is not used.


13.2.4.2   Editing pipette data


Navigation: [ ] > [Pipette Check]


This section describes the procedure for editing the data of an RFID written pipette.


Application is activated.


The pipette has an RFID tag.


1 Tap [Setup].


The balance requests that the RFID pipette is held in front of EasyScan™. 


2 Hold the pipette in front of EasyScan™.


EasyScan™ reads the data from the RFID-day and opens the data input window.


3 Change the data in the respective data field.


4 Confirm the changes with [OK].


The balance requests that the RFID pipette is held in front of EasyScan™.


5 Hold the pipette in front of EasyScan™.


The data is written to the RFID tag.


The balance displays a confirmation message.


6 Confirm with [OK].


The following data can be edited:


See Scanning a new pipette with RFID tag (page 218).


13.2.5   Example protocol of a Quick-Check


The feasibility of a protocol depends on the selected protocol settings.


Example: Printout
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---- METTLER TOLEDO ----


---- Pipette Check------


25.Jul 2013 15:13


Balance type XSE204


SNR 12345678


Pipette model ABC4711


Pipette SNR 87654321


Nominal vol. 100 µl


No. of measurements 4


Air press. 1013.0 hPa


Air temp. 20.0 C


Water temp. 20.0 C


Humidity 50.0 %


Con. factor Z 0.001003


Overall result FAILED


 Check vol. 10 µl


Error limit %E 1.0 %


Error limit %s 1.0 %


1: 10.23 µl


2: 10.04 µl


3: 9.98 µl


4: 10.19 µl


Average vol. x


 10.11 µl


Sys.error E 0.11 µl


Sys. error %E 1.1 %


Random error s 0.11 µl


Random error %s 1.3 %


Uncertainty u 2.4 %


Result FAILED


Overall result FAILED


Signature


13.3   Calculations for Quick-Check 


Formulae
For the calculation of volume, Z-factor and measurement uncertainty, formulae according to ISO 8655-6 and
ISO/TR 20461 are used.


Rounding of values
● Values are rounded according to conventional rules (≥ 5 -> rounded).
● Entered values, e.g. water temperature, air pressure, etc., are rounded to one decimal place.
● Conv. factor Z is rounded after calculation to 6 decimal places. This is used for conversion of weight to vol


ume.
● The calculated volume is rounded to the resolution of the balance and shown in the protocol.


• 6-place balance: Microliters with 3 decimal places
• 5-place balance: Microliters with 2 decimal places
• 4-place balance: Microliters with 1 decimal place 







14   Titration Application
Navigation: [ ] > [Titration]


This section contains information and setting options for practical working with the application.


All application settings are saved under the active user profile. Each user can select specific settings for this
application. It must be ensured that the required user profile is selected.


The Titration application enables the automation of interaction between the balance and titrator. The optional
EasyScan™ enables data to be read and written to an RFID tag. The RFID tag serves as a data carrier between
the balance and titrator. The RFID tag placed on the base of a titrating beaker easily and reliably transfers the
sample data, e.g. sample ID and weight.


Only the settings and functions that differ from those of the Weighing application are described in detail below.


Selecting the application
1 Tap [ ].


2 Tap the [Titration] icon in the selection window.


The selected application is active.


Some of the specific titration function keys and information fields are activated by default (factory
defaults).


The balance is ready for weighing.


14.1   Titration application settings
Navigation: [ ] > [Titration] > [ ]


Various specific titration settings are available, which can be used to adapt the application to suit specific
requirements.


Most of the setting options are the same as for the Weighing application. Only the settings that differ are
described below.


The arrow buttons can be used to page forward or back to a menu page.


The following parameters can be defined:


Menu item Explanation Further information
RFID Options Defines the behavior of the application. See Specific RFID option settings


(page 221)
Identification Activates/deactivates and names identification


fields.
See Specific identifications for titra
tion (page 222)


Function Keys Defines the titration function keys to appear at the
bottom of the display. 


These keys enable direct access to specific func
tions.


see Specific titration function keys
(page 223)


Protocol Selects information to be shown in the weighing
protocols.


See Specific protocol information for
titration (page 224)


14.1.1   Specific RFID option settings


Navigation: [ ] > [Titration] > [ ] > RFID Options


This menu item can be used to configure certain behavior patterns of the application.


Application is activated.


1 Tap [ ].
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A window with application-dependent settings is displayed.


2 Under RFID Options, tap the [Define] button.


A selection window is displayed.


3 Select the required menu item.


4 Tap [On].


5 Confirm with [OK].


6 To exit the menu item, tap [OK].


The following parameters can be defined:


Parameters Explanation Values
Auto start data
editing


Activates/deactivates automatic opening of the data editing win
dow on detection of a new beaker.


See Specific identifications for titration (page 222).


Off | On*


Auto increment
ID 1


Activates/deactivates automatic step-by-step incrementation of ID
1.


See Specific identifications for titration (page 222).


Off* | On


Auto print when
writing


Activates/deactivates automatic printing when writing data to the
RFID tag. 


Off* | On


RFID recognition
beep


Activates/deactivates the RFID recognition beep.


The beep sounds when the RFID reader has scanned the RFID tag
data.


Off | On*


* Factory setting


14.1.2   Specific identifications for titration


Navigation: [ ] > [Titration] > [ ] > Identification


The titration application provides (as with the Weighingapplication) 4 identifications. The available identifica
tions have been adapted to the specific titration requirements. 


Identifications can be configured here, i.e. named and activated/deactivated.


The following parameters can be defined:


Parameters Explanation Values
ID 1 Defines a designation (max. 20 characters).


This field is prepared for use as a sample identifier (details
below).


In contrast to the other identifications, identification 1 cannot be
deactivated (identification is essential for interaction with the titra
tor).


Name


ID 2 Activates/deactivates identification 2. Defines the designation
(max. 20 characters).


Off | On* | Name


Corr. f. Activates/deactivates the correction factor. Defines the designa
tion (max. 20 characters).


This numeric field is intended for entry of the correction factor to
be used for titration. 


Off | On* | Name


Density Activates/deactivates the density. Defines the designation (max.
20 characters).


This numeric field is intended for entry of the density to be used
for titration.


Off | On* | Name







* Factory setting


Identification management
Once the identifications have been configured, they can be assigned a content. The field content can be edited
with the [Edit Data] function key. When this function key is tapped, a window is displayed in which the values
of the activated identifications can be edited (the name allocated in the configuration is displayed as a parame
ter).


The activated identifications are written to the RFID tag together with the determined sample weight, when the
[Write RFID] function key is tapped.


The following rules apply to data entry:


Parameters Values
ID1 Max. 20 alphanumeric characters
ID2 Max. 20 alphanumeric characters
Corr. f. Numerical value, 0 … 1000000.0000


(1.0)*
Density Numerical value, 0 … 100.0000


(1.0)*


* Factory setting


To automate the use of ID 1 as a sample ID, the Auto increment ID 1 option can be activated. If this option is
selected, the field content of ID 1 is incremented by 1 after each completed weighing (if the last character is not
numerical, a digit is added). 


See Specific RFID option settings (page 221).


The values of Corr. f. and Density are reset to the initial value 1.0 after each completed weighing. This pre
vents a once entered value from being unintentionally used for further samples. 


If a larger number of samples are to be provided with the same correction factor and/or density, it is better and
safer to enter this data in the respective titrator method.


Display as information fields
It is recommended to display (activated) identifications as information fields. 


14.1.3   Specific titration function keys


Navigation: [ ] > [Titration] > [ ] > Function Keys


Function keys enable direct access to specific functions and settings in the application. A function can be acti
vated by tapping a key.


The numbered function keys are displayed in the application at the bottom of the display. The numbers define
the sequence in the display.


● Activate or deactivate function keys by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all function keys must be deactivated and subsequently activated in the required


sequence.


The arrow buttons can be used to page forward or back to a menu page.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Function Keys, tap the [Define] button.


3 Select a function key by tapping.


The function key is automatically numbered.


4 Change the settings and confirm with [OK].


5 To restore the factory default settings, tap [STD].
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6 To exit the menu item, tap [OK].


Designation Explanation
Edit Data Displays a window for editing identifications.


Write RFID Starts writing to the RFID tag.


Read RFID Reads the data to an RFID tag.


14.1.4   Specific protocol information for titration


Navigation: [ ] > [Titration] > [ ] > Protocol


Here you define which data appears in the protocols. This large menu item is divided into three sub-menus.
They enable you to make additional settings for the application. The rest of the available protocol data corre
sponds to the data for the Weighing application and is not described here.


The numbered data items are printed in the protocols. The numbers determine the sequence in the printout.


● Information can be activated or deactivated by tapping. The sequence of the keys is automatically updated.
● To redefine the sequence, all information must be deactivated and subsequently activated in the required


sequence.


Application is activated.


1 Press [ ].


A window with application-dependent settings is displayed.


2 Under Protocol, tap the [Define] button.


Protocol window is displayed.


3 Under (e.g. Header), tap the [Define] button.


4 Select an information key by tapping.


The information key is automatically numbered.


5 To restore the factory default settings, tap [STD].


6 To exit the menu item, tap [OK].


The arrow buttons can be used to page forward or back to a menu page.


A printer is connected and activated as an output device in the peripheral device settings.


– To print out the settings, press [ ].


The following parameters can be defined:


Menu item Explanation Further information
Header Define the information to be printed in the protocol


header (before the results).
See Protocol header


Single value Define the information to be recorded for each sin
gle result.


See Recording single values


Result Define which statistical data is to be recorded. See section Recording of results


Header line of protocols
Use this sub-menu to define which data is printed in the protocol header (before the results). 


The following parameters can be defined:


Values Explanation
ID 1 Records the defined identification.
ID 2 Records the defined identification.







Corr. f. Records the correction factor.
Density Records the density.


Factory setting: Appl. Name and Date/Time enabled in this order.


Recording of single values
The following parameters can be defined:


Values Explanation
ID 1 Records the defined identification.
ID 2 Records the defined identification.
Corr. f. Records the correction factor.
Density Records the density.


Factory setting: Net enabled.


Protocol footer
This submenu can be used to define the information to be printed in the protocol footer after the results (single
values).


The following parameters can be defined:


Values Explanation
ID 1 Records the defined identification.
ID 2 Records the defined identification.
Corr. f. Records the correction factor.
Density Records the density.


Factory setting: Signature activated.


14.2   Working with the titration application
Navigation: [ ] > [Titration]


This section describes working with the Titration application.


This application requires the use of the optional accessory SmartSample™. The supplied drip tray and weigh
ing pan must be changed according to the enclosed assembly instructions.


Initial settings
To perform a weighing with RFID, at least 2 of the following function keys must be activated.


Edit Data


Write RFID


– Activate function keys.


Note
When the application is started, the [Write RFID] and [Read RFID] function keys (if displayed) are inactive and
grayed.


Procedure
The procedure is very similar to the Weighing application. A brief description of the procedure and features of
the Titration application is provided.


Application is activated.


SmartSample™ is connected and configured.


1 Place a beaker with RFID tag on the weighing pan.


The balance checks the RFID type and activates the [Read RFID] function key (if displayed).
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If the Auto start data editing option is selected, an identification editing window is opened. Relevant
data can be entered here


2 Tap [ ].


The balance is tared.


The [Write RFID] function key is activated.


3 Place the sample in the beaker.
or
Remove the empty beaker from the weighing pan. Place the sample in the beaker. Place the beaker with the
sample back on the weighing pan.


The balance displays the sample weight.


4 Press [Write RFID] to write the data (activated identifications and weight) to the RFID tag of the beaker.


The balance waits for a stable weight display. 


The data is written to the RFID tag of the beaker. If the Auto print when writing option is activated, the
data is simultaneously printed on the printer (if a printer is connected).


The balance displays a message confirming that the data has been successfully written (all written data
is also displayed).


5 Remove the beaker from the weighing pan.


The [Read RFID] and [Write RFID] function keys (if displayed) are inactive and grayed.


Weighing is complete.
- The Corr. f. and Density fields are reset to 1.0.
- If the Auto increment ID 1 option is activated, ID 1 is incremented by 1.


Identifications can be edited at any time during this procedure (preferably before writing data to the RFID tag)
with the Edit Data function key.







15   Maintenance


15.1   Cleaning
Periodically clean the weighing pan, the drip tray, the housing, and the terminal of your balance using the
brush supplied with it. The maintenance interval depends on your standard operating procedure (SOP).


Please observe the following notes:


 WARNING


Risk of electric shock


a) Disconnect the balance from the power supply prior to cleaning and maintenance.


b) Only use METTLER TOLEDO power cords, if these need to be replaced.


c) Ensure that no liquid comes into contact with the balance, terminal or AC adapter.


d) Do not open the balance, terminal or AC adapter.
These contain no user-serviceable parts.


 CAUTION


Damage to balance


Under no circumstances use cleaning agents containing solvents or abrasive agents, as this
can damage the terminal overlay.


Cleaning


Your balance is made from high quality, resistant materials and can therefore be cleaned with a commercially
available, mild cleaning agent.


1 To clean the weighing chamber thoroughly, swing out the draft shield glass panels from the balance and
remove them from their fastening points.


2 Carefully lift the front of the weighing pan and lift it out of the guide. 


3 Remove the drip tray from the balance.


4 Ensure that these parts are correctly positioned when refitted.


Note
Contact a METTLER TOLEDO representative to find about the service options available – regular maintenance
by an authorized service engineer will ensure consistent weighing accuracy over the long term and extend the
service life of the balance.


15.2   Disposal


In conformance with the European Directive 2002/96/EC on Waste Electrical and Electronic
Equipment (WEEE) this device may not be disposed of in domestic waste. This also applies
to countries outside the EU, per their specific requirements. 


Please dispose of this product in accordance with local regulations at the collecting point
specified for electrical and electronic equipment. If you have any questions, please contact
the responsible authority or the distributor from which you purchased this device. Should this
device be passed on to other parties (for private or professional use), the content of this regu
lation must also be related. 


Thank you for your contribution to environmental protection.
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15.3   Firmware (Software) Updates
METTLER TOLEDO is continuously improving its balance firmware (software) for the benefit of customers. So
that the customer can benefit quickly and easily from further developments, METTLER TOLEDO makes the latest
firmware versions available on the Internet. The firmware made available on the Internet has been developed
and tested by Mettler-Toledo AG using processes that meet the guidelines of ISO 9001. Mettler-Toledo AG does
not, however, accept liability for consequences that may arise from using the firmware.


15.3.1   How it Works


For important balance information and updates, visit METTLER TOLEDO at:


www.mettler-toledo-support.com


A program called e-Loader II will be downloaded together with the firmware update to your computer. This pro
gram can be used to transfer the firmware to the balance. Before transferring a firmware update to the balance,
all balance settings can be backed up with e-Loader II.


If the selected update should include an application not described in these instructions (or one that has been
updated in the meantime), the corresponding instructions can also be downloaded in Adobe Acrobat® PDF for
mat.


Note
New applications may not be visible until the type data has been updated by a service engineer.


Requirements
Minimum requirements for downloading applications from the Internet and installing them on the balance are
as follows:


● PC with one of the following Microsoft Windows® operating system: 
• Microsoft® Windows® XP Home or Professional with Service Pack 3 (32 bit).
• Microsoft® Windows Vista® Home Premium, Business, Ultimate or Enterprise with Service Pack 2 (32


bit and 64 bit).
• Microsoft® Windows 7 with Service Pack 1 Home Premium, Professional, Ultimate or Enterprise (32 bit


and 64 bit).


● Internet connection and web browser (e.g. Internet Explorer).
● Connecting cable between PC and balance (e.g. No. 11101051 see section Accessories).


15.3.2   Update Procedure


Installing the e-Loader II software downloaded from the Internet on your PC.
1 Establish a connection to the Internet.


2 Visit http://www.mettler-toledo-support.com. 


3 Enter the required registration information on the METTLER TOLEDO Balance Support Site.


4 Click on the Customer Support link and login.


5 Click on your balance model.


6 Click on the required firmware version and install it.


Transferring the new firmware to the balance
– Start e-Loader II and follow the instructions, which will provide a step-by-step guide through the installa


tion.


Important
– Perform a Master Reset after the firmware update.



http://www.mettler-toledo-support.com





16   Troubleshooting


16.1   Error messages
The majority of error messages are displayed in plain text in the respective application accompanied by remedi
al instructions. Error messages of this type are self-explanatory and therefore are not mentioned below. The fol
lowing error messages can be displayed instead of the weighing result.


Error message Cause Remedy
Weight display 


Overload – the applied weight exceeds
the weighing capacity of the balance.


– Reduce the sample weight.


Underload – sample pan holder is miss
ing.


– Check that the weighing pan is posi
tioned correctly, moves freely and
does not scrape against the draft
cover.


Weight display flashes/Out of zero
range – when one or several range lim
its are exceeded when the balance is
switched on or zeroed. This message is
always displayed when a weight is
present in the weighing pan when the
balance is switched on. 


– Remove the weight.


Timeout Taring or zeroing was aborted due to a
lack of stability. 


1 Close the draft shield doors and
check the location (draft, vibrations).


2 Confirm with [OK].


3 Repeat the procedure.


Error message Cause Remedy
Data could not be read
from RFID tag.
RFID unit not respond
ing!


RFID unit failed to respond and was
timed out. RFID unit incorrectly connect
ed or configured.


1 Check that the RFID unit is correctly
connected.


2 Check the RFID configuration


Data could not be writ
ten to RFID tag.
RFID unit not respond
ing!


See above See above


Data could not be read
from RFID tag.
RFID error


Hardware problem – Use a different RFID tag.


Data could not be writ
ten to RFID tag.
RFID error


See above See above


RFID tag is not compati
ble with this application


RFID tag contains data of other applica
tions, e.g. pipette check.


– Use a different RFID tag.


RFID tag removed from balance during
read operation


– Place the beaker with the RFID tag
on the balance again.


No RFID tag detected.


RFID tag removed from balance during
write operation


See above


For RFID configuration, see Pipette configuration (page 218).
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Other error messages
If error messages are displayed other than those described above ("Error x"), contact a METTLER TOLEDO rep
resentative.


16.2   Status messages/Status icons
Cause Remedy
Automatic ProFACT Adjustment is currently not
possible as the balance is busy. 


1 Unload the balance.


2 Do not select any key for 2 minutes.
The display stabilizes.


The status icon extinguishes after success
ful adjustment.


A request for automatic adjustment with an exter
nal weight was defined in the system settings. 


– Carry out the adjustment.


The status icon extinguishes after success
ful adjustment or
if adjustment is declined.


A request for automatic testing of the adjustment
with an external weight was defined in the sys
tem settings. 


– Carry out the test.


The status icon extinguishes after a suc
cessful test
or if the test is declined. 


The MinWeigh function is active. 


This indicates that the minimum weight for the
current tare was not yet reached. 


– Ensure that the minimum weight is reached.


The status icon extinguishes.


The next test for the MinWeigh function is due. – Contact a METTLER TOLEDO representative as
soon as possible.


A service engineer will carry out the test as
soon as possible.


The balance battery must be replaced. This bat
tery ensures that the date and time are retained
when the balance is disconnected from the power
supply.


– Contact a METTLER TOLEDO representative as
soon as possible.


The battery can be replaced by a service
engineer.


The balance is due for a service. – Contact a METTLER TOLEDO representative as
soon as possible.


The balance can be serviced by a service
engineer.


The built-in level sensor has detected that the bal
ance is not correctly leveled.


– Immediately level the balance.


The status icon extinguishes as soon as the
balance is correctly leveled.


A request for automatic performance of a task
was defined in the system settings.


– Carry out the task.


The status icon extinguishes after the task
is carried out.







The Antistatic Kit is active, i.e. the ionizer is on. 


This icon only indicates that the Antistatic Kit is
active, however this does not mean that the Anti
static Kit is actually switched on and ready to
use.


The control cable of the Antistatic Kit is con
nected to the balance and the balance is con
nected to the power supply and switched on.


– For zeroing, taring and adjustment, the ionizer
is deactivated and the status icon extinguishes
as the ionizer could disturb these operations.
When these operations have been completed,
tap the [Ionizer] function key to activate the
ionizer again. 


16.3   What to do if....?
Symptom Countermeasure 


Display remains dark after
switching on


● It must be ensured that the terminal is correctly connected to the balance. 
● Ensure that the balance is connected to the power supply and switched


on. 
● If the problem persists, contact a METTLER TOLEDO representative.


Keys and buttons do not
respond


● Reboot the system by disconnecting and reconnecting it to the power
supply. 


● If the problem persists, contact a METTLER TOLEDO representative.


The connected printer does not
print


● Ensure that the printer is switched on and activated in the menu. See
Peripherals (page 70).


● Check the printer settings. See Recommended printer settings
(page 253).


Incorrect characters are printed ● Change the bit/parity settings of the printer and balance to 8/No.
● Check that both devices have the same baud rate setting. See Peripher


als (page 70). 
● Use the appropriate character sets. See Recommended printer settings


(page 253).
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17   Technical Data


17.1   General data


 CAUTION


Only use an approved AC adapter with a current-limited SELV output.
Ensure correct polarity 


Power supply
AC adapter: Primary: 100 – 240 V AC, -15%/+10%, 50/60 Hz


Secondary: 12 V DC ±3%, 2.5 A (with electronic overload pro
tection)


Cable for AC adapter: 3-core, with country-specific plug
Balance power supply: 12 V DC ±3%, 2.25 A, maximum ripple: 80 mVpp


Protection and standards
Overvoltage category: II
Degree of pollution: 2
Protection: Protected against dust and water
Standards for safety and EMC: See Declaration of Conformity
Range of application: For use only in closed interior rooms


Environmental conditions
Height above mean sea level: Up to 4000 m
Ambient temperature: 5–40 °C
Relative air humidity: Max. 80% up to 31 °C, linearly decreasing to 50% at 40 °C,


noncondensing
Warm-up time: At least 120 minutes after connecting the balance to the power


supply; when switched on from standby-mode, the balance is
ready for operation immediately


Materials
Housing: Die-cast aluminum, plastic, chrome steel and glass
Terminal: Die-cast zinc, chromed and plastics
SmartGrid: Chrome-nickel steel X5CrNi18-10


17.2   Explanatory notes for the METTLER TOLEDO AC adapter
The certified external power supply which conforms to the requirements for Class II double insulated equipment
is not provided with a protective earth connection but with a functional earth connection for EMC purposes. This
earth connection IS NOT a safety feature. Further information about conformance of our products can be found
in the brochure "Declaration of Conformity" which is coming with each product.


In case of testing with regard to the European Directive 2001/95/EC the power supply and the balance have to
be handled as Class II double insulated equipment. 


Consequently an earth bonding test is not required. Similarly it is not necessary to carry out an earth bonding
test between the supply earth conductor and any exposed metalwork on the balance. 


Because the balance are sensitive to static charges a leakage resistor, typically 10 kΩ, is connected between
the earth connector and the power supply output terminals. The arrangement is shown in the equivalent circuit
diagram. This resistor is not part of the electrical safety arrangement and does not require testing at regular
intervals.







10 kΩ coupling resistor for


electrostatic discharge


Input 100…240 VAC Output 12 VDC


Double Insulation


Plastic Housing


P


N


E


AC


DC


Equivalent circuit diagram


17.3   Model-specific data
XSE105DU XSE205DU


Limit values
Maximum capacity 120 g 220 g
Readability 0.1 mg 0.1 mg
Tare range (from…to) 0 … 120 g 0 … 220 g
Maximum capacity in fine range 41 g 81 g
Readability in fine range 0.01 mg 0.01 mg
Repeatability (at nominal load) sd 0.1 mg (100 g) 0.1 mg (200 g)
Repeatability (at low load) sd 0.05 mg (5 g) 0.05 mg (10 g)
Repeatability in fine range (at low load) sd 0.02 mg (5 g) 0.02 mg (5 g)
Linearity deviation 0.2 mg 0.2 mg
Eccentric deviation (test load) 1) 0.3 mg (50 g) 0.3 mg (100 g)
Sensitivity offset (test weight) 0.8 mg (100 g) 0.8 mg (200 g)
Sensitivity temperature drift 2) 0.00015%/°C 0.00015%/°C
Sensitivity stability 3) 0.0002%/a 0.0002%/a
Typical values
Repeatability (at low load) sd 0.04 mg 0.04 mg
Repeatability in fine range sd 0.01 mg (5 g) 0.01 mg (10 g)
Linearity deviation 0.13 mg 0.13 mg
Eccentric deviation (test load) 1) 0.15 mg (50 g) 0.16 mg (100 g)
Sensitivity offset (test weight) 0.4 mg (100 g) 0.6 mg (200 g)
Minimum weight (according to USP) 80 mg 80 mg
Minimum weight (according to USP) in fine
range 


20 mg 20 mg


Minimum weight (U=1%, k=2) 8 mg 8 mg
Minimum weight (U=1%, k=2) in fine range 2 mg 2 mg
Setting time 1.5 s 1.5 s
Setting time in fine range 3 s 3 s
Dimensions
Balance dimensions (W × D × H) 263 × 482 × 322 mm 263 × 482 × 322 mm 
Weighing pan dimensions 78 × 73 mm (W × D) 78 × 73 mm (W × D)
Typical uncertainties and supplementary data
Repeatability sd 0.04 mg


+ 0.00003%·Rgr 
0.04 mg
+ 0.000015%·Rgr 


Repeatability in fine range sd 0.01 mg
+ 0.000025%·Rgr 


0.01 mg
+ 0.000012%·Rgr 


Differential linearity deviation sd √(40 pg·Rnt) √(20 pg·Rnt) 
Differential eccentric load deviation sd 0.0003%·Rnt 0.00015%·Rnt 
Sensitivity offset sd 0.0002%·Rnt 0.00008%·Rnt 
Minimum weight (according to USP) 80 mg + 0.06%·Rgr 80 mg + 0.03%·Rgr 
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XSE105DU XSE205DU
Minimum weight (according to USP) in fine
range 


20 mg + 0.05%·Rgr 20 mg + 0.024%·Rgr 


Minimum weight (U=1%, k=2) 8 mg + 0.006%·Rgr 8 mg + 0.003%·Rgr 
Minimum weight (U=1%, k=2) in fine range 2 mg + 0.005%·Rgr 2 mg + 0.0024%·Rgr 
Weighing time 4 s 4 s 
Weighing time in fine range 6 s 6 s 
Interface update rate 23/s 23/s
Usable height of draft shield 235 mm 235 mm
Weight of balance 9.1 kg 9.1 kg
Number of built-in reference weights 2 2
Weights for routine testing
OIML CarePac


Weights


100 g F2, 5 g E2


#11123002


200 g F2, 10 g F2


#11123001


ASTM CarePac


Weights


100 g 1, 5 g 1


#11123102


200 g 1, 10 g 1


#11123101


sd = Standard deviation Rnt = Net weight (sample weight)


Rgr = Gross weight a = Year (annum)


1) Valid for compact objects 2) After adjustment with built-in reference weight
3) On DeltaRange models: fine range starts at zero load (gross)


XSE104 XSE204
Limit values
Maximum capacity 120 g 220 g
Readability 0.1 mg 0.1 mg 
Tare range (from…to) 0 … 120 g 0 … 220 g 
Maximum capacity in fine range – –
Readability in fine range – –
Repeatability (at nominal load) sd 0.1 mg (100 g) 0.1 mg (200 g) 
Repeatability (at low load) sd 0.07 mg (5 g) 0.07 mg (10 g) 
Repeatability in fine range (at low load) sd – –
Linearity deviation 0.2 mg 0.2 mg
Eccentric deviation (test load) 1) 0.3 mg (50 g) 0.3 mg (100 g) 
Sensitivity offset (test weight) 1 mg (100 g) 1 mg (200 g) 
Sensitivity temperature drift 2) 0.00015%/°C 0.00015%/°C 
Sensitivity stability 3) 0.0002%/a 0.0002%/a 
Typical values
Repeatability (at low load) sd 0.04 mg 0.04 mg 
Repeatability in fine range sd – –
Linearity deviation 0.13 mg 0.13 mg 
Eccentric deviation (test load) 1) 0.15 mg (50 g) 0.16 mg (100 g) 
Sensitivity offset (test weight) 0.6 mg (100 g) 0.8 mg (200 g) 
Minimum weight (according to USP) 80 mg 80 mg 
Minimum weight (according to USP) in fine
range 


– –


Minimum weight (U=1%, k=2) 8 mg 8 mg 
Minimum weight (U=1%, k=2) in fine range – –
Setting time 1.5 s 1.5 s 
Setting time in fine range – –
Dimensions
Balance dimensions (W × D × H) 263 × 482 × 322 mm 263 × 482 × 322 mm 
Weighing pan dimensions 78 × 73 mm (W × D) 78 × 73 mm (W × D) 
Typical uncertainties and supplementary data
Repeatability sd 0.04 mg


+ 0.00003%·Rgr 
0.04 mg
+ 0.000015%·Rgr 


Repeatability in fine range sd – –
Differential linearity deviation sd √(40 pg·Rnt) √(20 pg·Rnt) 
Differential eccentric load deviation sd 0.0003%·Rnt 0.00015%·Rnt 







XSE104 XSE204
Sensitivity offset sd 0.0002%·Rnt 0.00012%·Rnt 
Minimum weight (according to USP) 80 mg + 0.06%·Rgr 80 mg + 0.03%·Rgr 
Minimum weight (according to USP) in fine
range 


– –


Minimum weight (U=1%, k=2) 8 mg + 0.006%·Rgr 8 mg + 0.003%·Rgr 
Minimum weight (U=1%, k=2) in fine range – –
Weighing time 4 s 4 s 
Weighing time in fine range – –
Interface update rate 23/s 23/s
Usable height of draft shield 235 mm 235 mm
Weight of balance 9.1 kg 9.1 kg
Number of built-in reference weights 2 2
Weights for routine testing
OIML CarePac


Weights


100 g F2, 5 g E2


#11123002


200 g F2, 10 g F1


#11123001


ASTM CarePac


Weights


100 g 1, 5 g 1


#11123102


200 g 1, 10 g 1


#11123101


sd = Standard deviation Rnt = Net weight (sample weight)


Rgr = Gross weight a = Year (annum)


1) Valid for compact objects 2) After adjustment with built-in reference weight
3) On DeltaRange models: fine range starts at zero load (gross)
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17.4   Dimensions
Dimensions in mm.
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17.5   Interfaces


17.5.1   Specifications of RS232C
Interface type: Voltage interface according to EIA RS-232C/DIN 66020 (CCITT V24/V.28)
Max. cable length: 15 m
Signal level: Outputs:


+5 V ... +15 V (RL = 3 – 7 kΩ)


–5 V ... –15 V (RL = 3 – 7 kΩ)


Inputs:


+3 V ... 25 V


–3 V ... 25 V


Connector: Sub-D, 9-pole, female
Operating mode: Full duplex
Transmission mode: Bit-serial, asynchronous
Transmission code: ASCII
Baud rates: 600, 1200, 2400, 4800, 9600, 19200, 384001) (firmware selectable)
Bits/parity: 7-bit/even, 7-bit/odd, 7-bit/none, 8-bit/none (firmware selectable)
Stop bits: 1 stop bit
Handshake: None, XON/XOFF, RTS/CTS (firmware selectable)
End-of-line: <CR><LF>, <CR>, <LF> (firmware selectable)


6


15


9


DataGND


Handshake


Pin 2: Balance transmit line (TxD) 


Pin 3: Balance receive line (RxD)


Pin 5: Ground signal (GND) 


Pin 7: Clear to send (hardware handshake) (CTS) 


Pin 8: Request to send (hardware handshake) (RTS)


1) 38400 baud is only possible in special cases, such as:
• Weighing platform without terminal, or
• Weighing platform with terminal, only via the optional RS232C interface.


17.5.2   Specifications of "Aux" connection


You can connect the METTLER TOLEDO "ErgoSens" or an external switch to sockets "Aux 1" and "Aux 2". This
allows you to start functions such as taring, zeroing, printing and others.


External connection 
Connector: 3.5 mm stereo jack connector
Electrical data: Max. voltage 12 V


Max. current 150 mA


∅
 3


.5
 m


m


GND


Do not connect!


Connection contact
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18   Accessories and Spare Parts


18.1   Accessories


Description Part No.


Printers


BT-P42 printer with Bluetooth connection to instrument 11132540
Paper roll, set of 5 pcs 00072456
Paper roll, self-adhesive, set of 3 pcs 11600388


Printer


                 17.375 g


                 19.319 g


                   8.003 g


                   7.773 g


                   6.554 g


                 10.506 g


                   8.097 g


                   5.876 g


                    3.205 g


                     1.098 g


METTLER TOLEDO


Ribbon cartridge, black, set of 2 pcs 00065975


RS-P42 printer with RS232C connection to instrument 00229265
Paper roll, set of 5 pcs 00072456
Paper roll, self-adhesive, set of 3 pcs 11600388


Printer


                 17.375 g


                 19.319 g


                   8.003 g


                   7.773 g


                   6.554 g


                 10.506 g


                   8.097 g


                   5.876 g


                    3.205 g


                     1.098 g


METTLER TOLEDO


Ribbon cartridge, black, set of 2 pcs 00065975


RS-P25 printer with RS232C connection to instrument 11124300
Paper roll, set of 5 pcs 00072456
Paper roll, self-adhesive, set of 3 pcs 11600388
Ribbon cartridge, black, set of 2 pcs 00065975


RS-P26 printer with RS232C connection to instrument (with
date and time)


11124303


Paper roll, set of 5 pcs 00072456
Paper roll, self-adhesive, set of 3 pcs 11600388
Ribbon cartridge, black, set of 2 pcs 00065975


LC-P45 application printer with additional functions 00229119
Paper roll, set of 5 pcs 00072456
Paper roll, self-adhesive, set of 3 pcs 11600388Menu


Def


Menu


Clear


ID


Code


Result


F


3


2


1


4


5


6


7


8


9


0


LC-P45 Printer


31


1 2 3


METTLER  TOLEDO


Ribbon cartridge, black, set of 2 pcs 00065975


Optional interfaces


Second RS232C Interface 11132500


Ethernet Interface for connection to an Ethernet network 11132515







BT option: Bluetooth Interface for multipoint connection for up
to 6 Bluetooth devices


11132530


BTS option: Bluetooth Interface, single-point connection 11132535


PS/2 option: Interface for connecting commercial keyboards
and barcode readers


11132520


LocalCAN option: Interface for connection of up to 5 LC
(LocalCAN) instruments


11132505


MiniMettler option: Interface MiniMettler, for connection to older
(legacy) METTLER TOLEDO systems


11132510


RS232 - USB converter cable – Cable with converter to connect
a balance (RS232) to a USB port


64088427


Cables for RS232C interface


RS9 – RS9 (m/f): connection cable for PC, length = 1 m 11101051


RS9 – RS25 (m/f): connection cable for PC, length = 2 m 11101052
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Cables for LocalCAN interface


LC – RS9: Cable for connecting a PC with RS232C, 9-pin (f),
lenght = 2 m


00229065


LC – RS25: Cable for connecting a printer or PC with RS232C,
25-pin (m/f), lenght = 2 m


00229050


LC – CL: Cable for connecting a device with METTLER TOLEDO
CL interface (5-pin), length = 2 m


00229130


LC – LC2: Extension cable for LocalCAN, length = 2 m 00229115


LC – LC5: Extension cable for LocalCAN, length = 5 m 00229116


LC – LCT: Cable branch (T-connector) for LocalCAN 00229118


Cables for MiniMettler interface


MM – RS9f: RS232C connection cable to MiniMettler interface,
length = 1.5 m


00229029


Cable, one-sided open (2-pin)


Cable between balance and AC adapter, length = 4 m 11132037







Auxiliary displays


BT-BLD Bluetooth auxiliary display for table mounting,
168 mm, LCD display with backlighting


11132555


LC/RS-BLD auxiliary display on bench stand, backlit (incl. RS
cable and separate AC adapter)


00224200


RS/LC-BLDS auxiliary display for table or balance mounting,
480 mm, LCD display with backlighting


11132630


Sensors


ErgoSens, optical sensor for hands-free operation 11132601


LC-Switchbox


For connection of up to 3 balances with LocalCAN interface to
a printer


00229220


Footswitches


Footswitch with selectable function for balances (Aux 1, Aux 2) 11106741


LC-FS foot switch with selectable function for balances with
LocalCAN interface


00229060
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Filling-process control


LV11 automatic feeder for automatic loading of small items on
the balance


21900608


LV11 Draft shield door 11106715
SQC14 filling process control


Compact instrument with printer for control of up to
16 articles


00236210


Compact instrument with printer for control of up to
60 articles


00236211


AntiStatic kit


Compact Antistatic Kit. Eliminates the build-up of electrostatic
charges on containers and samples. 


Note For the operation of 2 compact Antistatic Kits, an addi
tional AC adapter can be ordered, see Various accessories.


30090337


Universal AntiStatic Kit complete (U-shaped), including elec
trode and power supply


11107767


Optional: Second U-electrode* for universal AntiStatic Kit 11107764
* Power supply for optional, second U-elektrode (11107764) 11107766


ErgoClips
Weighing kit for various weighing containers


ErgoClip Weighing kit
Delivery: 3 ErgoClips for Round-Bottom Flask, Weighing Boat
and Tube, 20 Weighing Boat, 10 Single-use aluminium weigh
ing pans.


11106707


ErgoClip "Basket" 11106747


ErgoClip "Titration Basket" 11106883


ErgoClip "Weighing Boat" 11106748







ErgoClip "Round-Bottom Flask" 11106746


ErgoClip "small Flask" 11140180


ErgoClip "Filter holder" 11140185


ErgoClip "Stand" 11140170


ErgoClip "Flask" 11106764


ErgoClip "Tube" 11106784


ErgoClip for Quantos 11141570


ErgoClip Syringe 30008288
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Single-use aluminium weighing pans, 10 units 11106711


SmardGrid cover, chromium-nickel steel 11106709


SmartPrep™, single-use funnel for quick and easy sample
preparation. For flask sizes 10/19, 12/21, 14/23. 50 pcs 


30061260


Grey drip tray 30038741


MinWeigh door 11106749


Filter kit


Filter kit for, until 110 mm 11140000


Density determination


Density kit 11106706


Sinker for density of liquids in conjunction with Density Kit 00210260
Calibrated (sinker + certificate) 00210672
Recalibrated (new certificate) 00210674







Calibrated thermometer with certificate 11132685


Pipette calibration


Evaporation Trap, incl. adpater 11140043


Evaporation Trap large 11138440


1-channel suction pump complete 11138268
Hose 2 m for suction pump 11138132


Reagent reservoirs, 5 pcs. 11600616


Barometer 11600086


Precision thermometer with clip, not certified 00238767
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Calibry PC Software
Calibry Light; for single channel pipettes 11138423


Update 30007342
Calibry Single workstation; for calibration with one
system MPC


11138419


Update 30007340
Calibry Network; Installation on several PC of the
network accessing the same database


11138420


Update 30007341


Calibry


Calibry Validation manual 11780959


RFID reader


EasyScan™, accessory for pipette check application. Reads
and writes RFID tags (radio frequency identification).


30078900


SmartSample™, accessory for titration application for transfer
ring sample information from the balance to the titrator. Reads
and writes RFID tags (radio frequency identification). The kit
includes:


● EasyScan™ 
● SmartSample™ drip tray 
● SmartSample™ SmartGrid


30078901


Smart Tag
Set of 50 pieces 30101517
Set of 200 pieces 30101518


Barcode reader


RS232C Barcode Reader 21901297
The following accessories are needed for operation (not included):


RS232 F cable 21901305
Null modem adapter 21900924


Plus one of the following: AC adapter 5 V for EU 21901370
AC adapter 5 V for US 21901372
AC adapter 5 V for GB 21901371
AC adapter 5 V for AU 21901370


+ 71209966







RS232C Barcode Reader – Cordless 21901299
The following accessories are needed for operation (not included):


Cradle 21901300
RS232 F cable 21901305
Null modem adapter 21900924


Plus one of the following: AC adapter 12 V for EU 21901373
AC adapter 12 V for US 21901375
AC adapter 12 V for GB 21901374
AC adapter 12 V for AU 21901373


+ 71209966


PS/2 Barcode Reader, without cable 21901297
PS/2 wedge single cable 21901307


PS/2Y Barcode Reader, without cable 21901297
PS/2 wedge twin (Y) cable 21901308


Anti-theft devices


Steel cable 11600361


Protective covers


Protective cover for terminal 30059776


Dust covers


Dust cover 30035838
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Software


LabX software for one click™ weighing solutions
Enables you to perform One Click™ Standard Preparation, One
Click™ Loss on Drying, One Click™ Sieve Analysis and many
other applications.
Simply start the method with the One Click™ shortcut on the
balance touchscreen. LabX guides you step-by-step through
the SOP on the balance, performs your calculations automati
cally, and takes care of saving all your data. The complete
solution can be tailored to match your process requirements.
Visit www.mt.com/one-click-weighing for more information


on request


Freeweigh.


Net


Freeweigh.Net 21900895


Various


Terminal and printer stand, mounting on balance 11106730


Wall fixture for terminal 11132665


AC/DC adapter (without power cable) 100–240 V AC, 0.8 A,
50/60 Hz, 12 V DC 2.5 A


11107909







Country-specific 3-Pin power cable with grounding conductor.
Power cable AU 00088751
Power cable BR 30015268
Power cable CH 00087920
Power cable CN 30047293
Power cable DK 00087452
Power cable EU 00087925
Power cable GB 00089405
Power cable IL 00225297
Power cable IN 11600569
Power cable IT 00087457
Power cable JP 11107881
Power cable TH, PE 11107880
Power cable US 00088668
Power cable ZA 00089728


IP54 protective housing for AC adapter 11132550


Level bubble mirror 11140150


Weighing table 11138042
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18.2   Spare parts
No. Designation Part No.


1 Side panel 11106841
2 Top draft shield door 30096752
3 Front glass panel 11106843
4 SmartGrid 11106333
5 Drip tray 11106449
6 Terminal support 30059773
7 Foot screw 11106323


1


5


3


4
8


6


2


7


8 Clip 11106511


Brush 00071650


Terminal complete with firmware 30087554


Packaging complete 30096766







No. Designation Part No.
Export box 30087807
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19   Appendix


19.1   MT-SICS interface commands and functions
Many of the instruments and balances used have to be capable of integration in a complex computer or data
acquisition system. 


To enable you to integrate balances in your system in a simple manner and utilize their capabilities to the full,
most balance functions are also available as appropriate commands via the data interface. 


All new METTLER TOLEDO balances launched on the market support the standardized command set "METTLER
TOLEDO Standard Interface Command Set" (MT-SICS). The commands available depending on the functionality
of the balance. 


For further information please refer to the Reference Manual MT-SICS downloadable from the Internet under


u www.mt.com/xse-analytical


19.2   Procedure for certified balances


Preface
Certified balances are subject to the national, legal requirements of "non-automatic balances".


Switching on the balance
● Switching on


• Immediately after being switched on, the balance displays 0.000.. g.
• The balance is always started up with the "Factory setting" unit.


● Switch-on range
• At maximum 20% of the type load, otherwise overload is displayed (OIML R76 4.5.1).


● Stored value as switch-on zero point
• It is not permissible to use a stored value as a switch-on zero point; the MT-SICS M35 command is not


available (OIML R76 T.5.2).


Display
● Display of the weight value


• The "e" certification value is always shown in the display and is specified at the model designation plate
(OIML R76 T.3.2.3 and 7.1.4).


• If the display increment is lower than the "e" certification value, this is variably displayed for the net, gross
and weighed tare. (Graying of the digits or certification brackets) (OIML R76 T.2.5.4 and 3.4.1).


● In accordance with guidelines, the tested display increment (certification value) is never lower than 1 mg
(OIML R76 T.3.4.2).


● At balances with d = 0.1 mg, the digits below 1 mg are displayed in gray. These digits in brackets are
printed. In accordance with legal metrology requirements, this illustration does not affect the accuracy of the
weighing results.


● Units of measurement
• The display and info unit are firmly set to g or mg (depending on the model).
• The following applies for the "Custom unit":


– No certification brackets.
– The following names are blocked, this applies to upper and lower case letters.


– All official units (g, kg, ct etc.).
– c, ca, car, cm, crt, cart, kt, gr, gra, gram, grm, k, kilo, to, ton.
– All names with "o" which can be replaced by a zero (0z, 0zt etc.).



http://www.mt.com/xse-analytical





● Identification of the weight display
• Gross, net, tare and other weight values are accordingly marked (OIML R76 4.6.5).


– Net for net when a tare value has been used.
– B or G for gross.
– T for the weighed tare.
– PT for the specified tare.
– * or diff for the difference between the net or gross.


● Info field
• The info weight value is handled metrologically in the same way as the weight value in the main display.


Printout (OIML R76 4.6.11)
● If a tare value is entered manually (PreTare), the PreTare value is always printed along with the net value


(PT 123.45 g).


● The printed weight values are identified in the same way as the weight value on the display. 
I.e. N, B or G, T, PT, diff or *, with differentiation.
Example:
Single-range balance.


N 123.4[5] g
PT 10.00 g ➔ for PreTare
G 133.4[5] g


DR balance with 100.00 g fine range.


N 80.4[0] g
T 22.5[6] g ➔ for weighed tare
G 102.9[ ] g


Balance functions
● Reset to zero


• The zero range is limited to a maximum of ± 2% of the full load (OIML R76 4.5.1).


● Tare
• No negative tare values are permitted.
• Tare immediate (TI) is not permitted, the MT-SICS TI command is not available (OIML R76 4.6.4).


● 1/xd
• e = d 


The 1/xd switchover is not permitted (OIML R76 3.1.2).
• e = 10d 


This is only permitted in the case of the 1/10d switchover.
• e = 100d 


Only the 1/10d and 1/100d switchover are permitted.


19.3   Recommended printer settings
English, German, French, Spanish, Italian, Polish, Czech, Hungarian
Printer Balance Balance/Printer


Model Char Set Char Set Baud rate Bit/Parity Stop bits Handshake End of Line
RS-
P25/26/28


Ansi/Win
Latin 1


Ansi/Win 9600 8/No 1 Xon/Xoff <CR><LF>
1)
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Printer Balance Balance/Printer
RS-/LC-
P42/43/45


IBM/DOS 1) IBM/DOS 1200 8/No 1 None <CR><LF>
1)


Chinese/Japanese
Printer Balance Balance/Printer


Model Char Set Char Set Baud rate Bit/Parity Stop bits Handshake End of Line
RS-
P25/26/28
3)


Ansi/Win
Latin 1


Ansi/Win 9600 8/No 1 Xon/Xoff <CR><LF>
1)


RS-/LC-
P42/43/45


— 2) — 2) — 2) — 2) — 2) — 2) — 2)


Russian
Printer Balance Balance/Printer


Model Char Set Char Set Baud rate Bit/Parity Stop bits Handshake End of Line
RS-
P25/26/28


IBM/DOS
Cyrillic


Ansi/Win 9600 8/No 1 Xon/Xoff <CR><LF>
1)


RS-/LC-
P42/43/45


— 2) — 2) — 2) — 2) — 2) — 2) — 2)


Katakana
Printer Balance Balance/Printer


Model Char Set Char Set Baud rate Bit/Parity Stop bits Handshake End of Line
RS-
P25/26/28


Ansi/Win
Japanese


Ansi/Win 9600 8/No 1 Xon/Xoff <CR><LF>
1)


RS-/LC-
P42/43/45


Ansi/Win1) Ansi/Win 1200 8/No 1 None <CR><LF>
1)


1) Printer settings not available.
2) Required font for this language not available.
3) RS-P26, possible from firmware version 2.0.







Glossary
Actual value


Weight from the weight certificate of a test weight.


Actual weight


The actual recorded weight of an external test weight. Irrespective of balance model.


Adjustment


Adjusts the balance sensitivity. For this purpose, at least one reference weight is placed on the weighing pan
either manually or motorized. This is weighed and the indicated weight is stored. The sensitivity of the balance
is subsequently corrected by the required amount.


Adjustment weight


External test weight for adjustment.


Calibration


Verification of the test weight with the issuance of a certificate.


Control limit


Tolerance of a process with respect to its set value. Exceeding the tolerance is a violation of quality require
ments and therefore requires a correction of the process.


Eccentric load deviation


Deviation of weight indications caused by eccentric loads.


Eccentric load test


The purpose of the EC method (eccentric load test) is to ensure that every eccentric load deviation is within the
necessary user SOP tolerances. The result corresponds to the highest of the 4 determined eccentric load devia
tions.


External adjustment weight


External test weight for adjustment.


External test weight


External test weight for testing the adjustment.


External test weight


Traceable weight for adjustment or testing.


FACT


FACT (Fully Automatic Calibration Technology) adjusts the balance based on a preselected temperature criterion
fully automatically.


GWP History 


History of test sequences carried out.


GWP Test Manager


List of safety functions for XS/XP balances. The balance provides active support with test requests and previous
ly defined guided sequences.


GWP® Verification


Service providing a personalized document with precise suggestions for routine balance testing: • how should
the balance be tested and how often • which weights should be used • which tolerances are appropriate


Internal adjustment weight


Built-in weight for adjustment.
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Internal test weight


Built-in weight for testing the adjustment.


Internal weight


Built-in weight.


Method


A method describes the type of test to be carried out and defines the main purpose of a test sequence. The
weights to be used and corresponding test or method tolerances must be defined as part of the method.


Method tolerances 


Method result deviation tolerance limit.


Minimum weight


Minimum weight required for weighing with relative accuracy (MinWeigh).


ProFACT


ProFACT (Professional Fully Automatic Calibration Technology) adjusts the balance based on a preselected
temperature criterion fully automatically.


Repeatability


The capability of a balance to display corresponding weights with repeated weighings of the same object in the
same manner under the same conditions.


Repeatability test


Verification of the repeatability.


Result tolerances 


The same as method tolerance.


Routine test


Performance of different (routine) tests for testing the balance.


Routine test


Test carried out routinely.


Sensitivity


A change in weight divided by the causal change in load.


Sensitivity test 


Sensitivity verification.


Task


Tasks define when a test sequence must be carried out and how it is started and, for XP balances, who should
carry out the test sequence. Before a task can be defined, the test sequence must already be defined.


Test


Collective term for testing a single function or an entire device.


Test history


Record of test results saved in a special fail-safe memory. The options in the test history allow the selection of
results for documentation or printing.


Test sequence


Describes the type of test (method) and the weight with which this test must be carried out. It also defines the
balance behavior if the test is not passed.
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Test tolerances


Weight tolerance deviation limit for testing.


Test weight


An external weight used as a reference weight.


Testing the adjustment


According to GWP Test Manager nomenclature, corresponds to a sensitivity test.


Warning limit


An upper or lower limit, which if exceeded or not reached, makes more stringent process monitoring necessary.


Weight tolerances 


a) Tolerances of certified test weights or b) Tolerances relating to a weighed weight (e.g. tare weight).
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This manual illustrates instructions for all Spectroline microprocessor-
controlled UV crosslinkers: the Spectrolinker XL-1000 and XL-1500 and the
Select XLE-1000. When we cite Spectrolinker in the text, it should be under-
stood that we are referring to both the Spectrolinker models and the Select
models. Please read the instructions in this manual carefully before
using the Spectrolinker or Select UV crosslinkers.


UNPACKING AND INSPECTION
1. Carefully unpack the Spectrolinker and inspect for damage. If any dam-


age is noted, do not attempt to operate the unit and immediately notify
the carrier and supplier.


2. We recommend that you save your carton and all packing materials to
safely pack and ship the Spectrolinker should it ever require service.


3. The tubes are protected during shipment by foam blocks. Remove them
from the chamber.


4. Connect the power cord provided to the rear panel of the unit.
5. Make sure the Spectrolinker operates correctly by putting it through each


of the OPERATING MODES on pages 5-7.


WARNING
The Spectrolinker was designed exclusively for the purposes described in
this manual. Never use this equipment in any manner not specified in
these instructions because the protection provided by the equipment may
be impaired.


The unit is factory calibrated at 254nm unless the customer specifies
otherwise when ordering. If the user wishes to change the Spectrolinker
to a different wavelength (i.e., 312nm or 365nm), the unit should be sent
back to Spectronics Corporation for recalibration.


The Spectrolinker chamber door is made of a special, transparent UV-
blocking material so that the user can safely observe the operation. The
door has a built-in safety interlock which automatically shuts off the UV
tubes when the door is not securely closed. Never use the Spectrolinker
with the safety interlock bypassed. Moreover, the door seals must be kept
clean, even from cleaner residue. Do not spill any liquid inside the 
chamber. When loading samples, take care not to block the photo sensor
located inside the chamber at the rear.


Exposure to ultraviolet irradiation without proper protection can be
hazardous to the eyes and skin.
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CONTROL PANEL DISPLAY DESCRIPTION
1. Power — ON/OFF switch. When ‘‘ON,’’ the Spectrolinker electronics 


are in the WAKE state before receiving value or operational mode 
instructions.


2. Optimal Crosslink — Sets energy dose to the optimal value of 120
μJ/cm2.


3. Time — Enter time up to 9,999 seconds. NOTE: The minimum interval
for value entry is 1 second.


4. Energy — Select energy dose up to 0.9999 J/cm2. NOTE: The 
minimum interval for value entry is 100 μJ/cm2 (0.1 mJ/cm2).


5. Intensity — Measures UV irradiance inside the chamber.
6. Start — Initiates the selected operation (i.e., ENERGY, TIME, OPTIMAL


CROSSLINK, or INTENSITY). This pad turns on the UV tubes after the
mode and value are entered.


7. Reset — Clears all previously entered instructions and returns the
Spectrolinker electronics to the WAKE state.


8. Numeral Pads — Selects desired time or energy level. This must be
done after mode selection.


9. X100μJ/cm2 — Lit LED indicates ‘‘ENERGY’’ or ‘‘OPTIMAL CROSS-
LINK’’ mode operation.


10. Seconds — Lit LED indicates ‘‘TIME’’ mode operation.
11. μW/cm2 — Lit LED indicates ‘‘INTENSITY’’ mode operation.
12. Display — Displays selected values of time, energy, or intensity level


as well as the following useful prompts: ‘‘DOOR’’ for open door, ‘‘BULB’’
for intensity level under 1,500 μW/cm2, and ‘‘END’’ for completed operation.
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UV Tubes (5) 8-watt 254nm            (5) 8-watt 254nm (6) 15-watt 254nm


OverallHousing 
Dimensions— 19 x 10.25 x 9 in             19.5 x 10.5 x 9 in 24 x 10.5 x 14 in
W x H x D (48.3 x 26 x 22.9 cm)      (49.5 x 26.7 x 22.9 cm) (61.0 x 26.7 x 35.6 cm)


Effective Inner
Chamber 13.5 x 7 x 7.5 in                13.5 x 7 x 7.5 in 18.25 x 6.25 x 12.5 in
Dimensions—        (34.3 x 17.8 x 19.1 cm)    (34.3 x 17.8 x 19.1 cm) (46.4 x 15.9 x 31.8 cm)
W x H x D


Net Weight 17.75 lb (8.1 kg) 17.5 lb (7.9 kg) 26 lb (11.8 kg)


SPECIFICATIONS


Irradiance Display Resolution:    5μW/cm2 over the entire range


Voltage: All models available in 120V/60Hz, 230V/50Hz or 100V/50-60Hz


Select XLE-1000 XL-1000 XL-1500
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USEFUL CONVERSIONS
Energy per unit area (μJ/cm2) = Intensity (μW/cm2) x Time (seconds)
1mJ (millijoule) = 1000μJ (microjoules)


OPERATING MODES
The user can operate the Spectrolinker in any of the four modes mentioned
in this section. An audible beep confirms each key entry to avoid errors or
accidental entries. Press ‘‘RESET’’ at any time to abort any operation or to
correct an error. The function must be selected before the value is entered.
If the value is entered first, it will have to be re-entered after the function is 
selected.


NOTE: We recommend a five-minute warm-up period, from a cold start,
before using the unit. This allows the UV tubes to stabilize for more
accurate operation.  We recommend an intensity check each day
before using the Spectrolinker to ensure that it operates at proper
intensity. The UV tubes must be replaced periodically since their inten-
sity output declines with use. If unit displays “BULB,” refer to 3.
Intensity Mode.


1. Energy Mode — When the Spectrolinker is in the ENERGY mode, the
X100 μJ/cm2 LED lights. The value displayed or to be entered is in micro-
joules per unit area. Energy dosage may be set using the number pad to
a maximum of 0.9999 J/cm2. The minimum interval for value entry is 100
μJ/cm2. A built-in UV integrator computes the energy dosage delivered,
thereby automatically compensating for the decline in UV intensity output
of the tubes as they age.
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The desired dosage should be entered on the number pad after pressing
the ‘‘ENERGY’’ pad. Press ‘‘START’’ to begin operation. After the dosage
is delivered, the Spectrolinker beeps four times and the display flashes
‘‘END.’’ Open the door at this point, and the display will oscillate between
‘‘DOOR’’ and ‘‘0.’’
The Spectrolinker is designed to make repetitive operations easy. So,
when the door is closed after an operation, the Spectrolinker remains in
the ENERGY mode and displays the last energy dosage entered. To
repeat the previous dosage, just press ‘‘START.’’
To alter a previously entered dosage, press ‘‘RESET,’’ enter the new
value and then press ‘‘START’’ to begin the operation.
When the chamber door is opened during an operation, the display will
oscillate between ‘‘DOOR’’ and the energy dose remaining. To resume
the operation, close the door and press ‘‘START.’’ Otherwise, press
‘‘RESET’’ to return the electronics to the WAKE state.


2. Optimal Crosslink Mode — When this is selected, the unit is pre-
programmed to deliver an energy dosage of 120 millijoules per unit area
(120,000μJ/cm2) and ‘‘1200’’ appears on the display. This is considered
the optimal dosage for most membranes [1]. All the number keys are
deactivated in this mode. Press ‘‘START’’ to begin operation. After the
dosage is delivered, the Spectrolinker beeps four times and the display
flashes ‘‘END.’’ Open the door and the display will oscillate between
‘‘DOOR’’ and ‘‘0.’’
To repeat the previous operation, just press ‘‘START’’ after you close the
door. The Spectrolinker remains in the OPTIMAL CROSSLINK mode and
displays ‘‘1200,’’ i.e., 120mJ/cm2. Otherwise, press ‘‘RESET’’ to return the
electronics to the WAKE state.
When the chamber door is open during the operation, the display oscil-
lates between ‘‘DOOR’’ and the energy dose remaining. To resume the
operation, close the door and press ‘‘START.’’ Otherwise, press ‘‘RESET’’
to return the electronics to the WAKE state.


3. Intensity Mode — To initiate this mode, press ‘‘INTENSITY’’ and then
‘‘START.’’ The value displayed is the irradiance level at the center of the
chamber. The unit remains on until ‘‘RESET’’ is pressed, returning the
electronics back to the WAKE state. When the Spectrolinker is in the
INTENSITY mode, the μW/cm2 LED lights. All the number keys are 
deactivated in this mode.
In this mode, the unit displays ‘‘BULB’’ when the intensity level falls below
1,500 μW/cm2, indicating that the UV tubes need replacement. When the 
chamber door is opened during the operation, the display oscillates 
between ‘‘DOOR’’ and ‘‘0.’’ Then, if the door is closed, the Spectrolinker 
will remain in the INTENSITY mode. Press ‘‘START’’ to resume operation
or ‘‘RESET’’ to return the electronics to the WAKE state.
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4. Time Mode — When this mode is selected, the SECONDS LED lights to
indicate that the value displayed or to be entered represents 
seconds. Enter the exposure time desired to a maximum of 9,999 
seconds (2 hours, 46 minutes and 39 seconds). The minimum value that
can be entered is one second.
The desired time should be entered on the number pad after the ‘‘TIME’’
pad is pressed. Press ‘‘START’’ to begin operation. After the 
time has expired, the Spectrolinker beeps four times and the display 
flashes ‘‘END.’’ Open the door at this point and the display will oscillate 
between ‘‘DOOR’’ and ‘‘0.’’
If you want to repeat the previous operation, just close the door 
and press ‘‘START.’’ The Spectrolinker remains in the TIME mode and
displays the last time entered.
To alter a previously entered time, press ‘‘RESET,’’ enter the new value
and then press ‘‘START’’ to begin the operation.
When the chamber door is opened during an operation, the display will
oscillate between ‘‘DOOR’’ and the time remaining. To resume the opera-
tion, close the door and press ‘‘START.’’ Otherwise, press ‘‘RESET’’ to
return to the WAKE state.


APPLICATIONS


CROSSLINKING OF DNA/RNA
The Spectrolinker can be used to covalently bind nucleic acids to mem-
branes after Northern, Southern, slot or dot blotting, and colony or plaque
lifts. Studies [1,2,3] indicate that 120 mJ/cm2 is an optimal dosage for attach-
ment of DNA or RNA in any of these procedures to nylon or nitrocellulose
membranes. In order to obtain the best results following the DNA or RNA
transfer step, the membrane should be placed inside the Spectrolinker
chamber after the membrane is dried. Place the membrane with the side to
which the nucleic acids are attached facing upwards (i.e. towards the light
source) so that the nucleic acids are directly irradiated. Select an energy
value or press ‘‘OPTIMAL CROSSLINK’’ followed by ‘‘START’’ to initiate the
desired function.


NICKING DNA
The Spectrolinker can be used to nick the ethidium-bromide-stained DNA in
agarose gels in place of a depurination wash [4].


GENE MAPPING
The Spectrolinker can be used to create thymine dimers prior to treatment
with a restriction enzyme. The formation of dimers at or near the recognition
site inhibits cleavage [5].
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TESTING AND SCREENING RecA
The Spectrolinker can be used for testing and screening RecA mutation
which can prevent repair of UV-induced damage on cells, thereby retarding
their growth [6].


UV STERILIZATION
When the Spectrolinker is equipped with short wave (254nm) tubes, various
sterilization processes can be undertaken for laboratory purposes [7,8,9].


ELIMINATING PCR* CONTAMINANTS
The Spectrolinker can be used to eliminate contaminants that may occur
during PCR tests [10,11,12].


MISCELLANEOUS USES
The Spectrolinker can also be used whenever a metered UV dosage is
required. Either short wave (254nm), medium wave (312nm), or long wave
(365nm) UV tubes may be used for such applications. In the INTENSITY
mode, the unit may also be used to monitor intensity inside the chamber. In
this mode, however, the lamps remain on until either the ‘‘RESET’’ button is
pressed or the power is turned off.


CLEANING PROCEDURE
Immediately clean all spilled materials from the Spectrolinker and wipe dry. If
necessary, moisten a cloth with soap and water and clean the unit. Do not
use any harsh chemical cleaners. Do not attempt to clean the unit while
it is plugged into a power source.


TROUBLESHOOTING
1. If the display does not light:


a.  Make certain that the power cord is properly plugged into the wall out-
let and the back of the unit.


b. Check the fuse inside the line-filter housing. The fuse can be
accessed from the back of the unit. If blown, unplug the unit and
replace with a 2A F fuse in the XLE-1000 and XL-1000 models and a
5A F fuse in the XL-1500 model. See ELECTRICAL
SPECIFICATIONS.


2. If the display does not count after ‘‘START’’ is pressed:
Mode (ENERGY, TIME or INTENSITY) and/or value have not been 
selected. OPTIMAL CROSSLINK, however, automatically selects the 
ENERGY mode.


3. If the countdown is slower than normal:
a. Be sure that the UV sensor is not blocked during operation.
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b. Look through the window in the chamber door during unit operation to
see if all the tubes are lit. And, in the INTENSITY mode, make sure
the irradiance is greater than 1,500 μW/cm2. Should ‘‘BULB’’ be dis-
played, the UV tubes need to be replaced.


c.  If, after changing bulbs, the unit countdown continues to be slower 
than normal or “BULB” is displayed, then the Spectrolinker should be 
sent back to Spectronics Corporation for recalibration.


NOTE: Over time the output of the tubes will degrade and the countdown
will become slower.


TUBE REPLACEMENT
If a tube fails to operate or its UV intensity does not meet desired levels and
tube replacement is necessary, take the following steps:
1. Unplug the Spectrolinker from the power source and allow the tubes to


cool.
2. Grasp the tube by the metal bases located at each end. Applying even


pressure, gently rotate the tube a quarter turn until it loosens. The tube
may now be easily removed from its sockets.


3. Install the new tube by reversing the above procedure.


MAINTENANCE
The Spectroline microprocessor-controlled UV crosslinkers are factory 
calibrated for monitoring the intensity inside the chamber to provide years of 
trouble-free operation. However, should problems eventually develop with
regard to intensity measurements (as may occur with all light meters), the
unit should be returned to Spectronics Corporation for recalibration. Be sure
to contact the Customer Service Department at Spectronics for shipping
instructions. Do not attempt to service the unit.


The chamber door is made of a special, transparent UV-blocking material to
facilitate the viewing of all of the tubes when the unit is on. The user can
replace one or more tubes should they fail to light. Replacement tubes
(254nm, 312nm or 365nm) can be purchased from Spectronics Corporation
(see Ordering Information on page 11).


If the chamber output falls below 1,500 μW/cm2 with all tubes lit, it is 
recommended that you replace the complete set of tubes.


NOTE: The Spectroline UV crosslinkers are factory calibrated at 254nm
unless specified otherwise by the customer when ordering. If the user wish-
es to change the tubes to 312nm or 365nm, the unit should be sent back to
Spectronics Corporation for recalibration at the selected wavelength.
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ELECTRICAL SPECIFICATIONS


Different wavelengths may be specified when ordering.  Series models with-
out a letter are 254nm (UV-C).  Series models with the letter A are 365nm
(UV-A), and Series models with the letter B are 312nm (UV-B).


ENVIRONMENTAL CONDITIONS
The Spectroline UV crosslinkers are designed to be safe under the 
following conditions.
• Indoor use;
• Altitude up to 2,000 m (6,562 ft);
• Temperature 5°C to 40°C (41°F to 104°F);
• Maximum relative humidity 80% for temperatures up to 31°C (88°F) 


decreasing linearly to 50% relative humidity at 40°C (104°F); 
• Mains supply voltage fluctuations not to exceed ±10% of the nominal 


voltage;
• Installation Category II; 
• Pollution Degree 2.


WARRANTY
The warranty policy for the Spectrolinker XL-1000 and XL-1500 and the
Select XLE-1000 is provided on the Certificate of Limited Warranty enclosed
separately with each unit.


NOTE: For assistance of any kind, including help with a unit under 
warranty, contact the Customer Service Department at Spectronics
Corporation. In the U.S. and Canada, call toll-free 1-800-274-8888. Give full
details of the difficulty and include the model and serial numbers of the unit
and the date of purchase.  Spectronics will make available, on request, 
circuit diagrams and component parts lists for any model unit.
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MODEL VOLTS      HZ AMPS FUSE
XLE-1000 Series     120 60 1.0 2.0A F
XLE-1000/F Series  230 50 1.0 2.0A F
XLE-1000/J Series  100 50-60 1.0 2.0A F
XL-1000 Series 120 60 1.0 2.0A F
XL-1000/F Series 230 50 1.0 2.0A F
XL-1000/J Series 100 50-60 1.0 2.0A F
XL-1500 Series     120 60 3.0 5.0A F
XL-1500/F Series 230 50 3.0 5.0A F
XL-1500/J Series     100 50-60          3.0 5.0A F







If return of the Spectrolinker to the factory is deemed necessary, 
shipping instructions will be provided. If an estimate of charges for 
nonwarranty work or other service work is required, a quote will be 
furnished upon evaluation of the unit. Out-of-warranty service work will not
be performed without customer approval.
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ORDERING INFORMATION
Description Part No.
TUBE, Replacement, 8 Watt, 254nm . . . . . . . . . . . . . . . BLE-8T254
TUBE, Replacement, 8 Watt, 312nm . . . . . . . . . . . . . . . BLE-8T312
TUBE, Replacement, 8 Watt, 365nm . . . . . . . . . . . . . . . BLE-8T365
TUBE, Replacement, 15 Watt, 254nm . . . . . . . . . . . . . . BLE-1T155
TUBE, Replacement, 15 Watt, 312nm . . . . . . . . . . . . . . BLE-1T158
TUBE, Replacement, 15 Watt, 365nm . . . . . . . . . . . . . . BLE-1T151
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About This Guide


IMPORTANT! Before using the products described in this guide, read and understand 
the information in the “Safety” appendix in the documents provided with each 
product.


Revision history


Purpose


This guide is intended for customers who plan, conduct, and troubleshoot fragment 
analysis applications.


This guide is for use by novice and experienced users who perform automated 
fragment analysis with any of these instruments:


• Applied Biosystems® 3500 or 3500xL Genetic Analyzers (3500 Series instruments)
• Applied Biosystems® 3730 or 3730xl DNA Analyzers (3730 Series instruments) 
• Applied Biosystems® 3130 or 3130xl Genetic Analyzers (3130 Series instruments)
• 310 Genetic Analyzers (310 instruments)


Prerequisites


This guide assumes that: 


• Thermo Fisher Scientific genetic analyzers and other instruments for which 
Thermo Fisher Scientific provides installation service have been installed by a 
Thermo Fisher Scientific technical representative.


• Thermo Fisher Scientific reagents are used.


Revision Date Description


A August 2012 New document.
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1   Introduction to Fragment Analysis


■ Fragment analysis versus sequencing…what is the difference? . . . . . . . . . . . . . .   15


■ What can I do with fragment analysis? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   16


■ What is capillary electrophoresis? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   18


■ Fragment analysis workflow  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   19


Fragment analysis versus sequencing…what is the difference?


Fragment analysis Fragment analysis using Thermo Fisher Scientific products involves:


• Labeling fragments with fluorescent dyes. Multiple different colored fluorescent 
dyes can be detected in one sample. One of the dye colors is used for a labeled size 
standard present in each sample. The size standard is used to extrapolate the 
base‐pair sizes of the sample product peaks.


• Amplifying the labeled fragments using polymerase chain reaction (PCR) on a 
thermal cycler.


• Separating the fragments by size using capillary electrophoresis.
• Analyzing the data using software to determine:


– Size: The analysis software uses the size standard in each sample to create a 
standard curve for each sample. It then determines the relative size of each 
dye‐labeled fragment in the sample by comparing fragments with the 
standard curve for that specific sample.


– Genotype: The analysis software assigns allele calls based on user‐defined 
makers (loci).


Figure 1  Fragment analysis – fluorescently labeled fragments are separated and sized
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Chapter 1  Introduction to Fragment Analysis
What can I do with fragment analysis?1


Sequencing Sequencing is the determination of the base‐pair sequence of a DNA fragment by the 
formation of extension products of various lengths amplified through PCR. For more 
information, refer to the DNA Sequencing by Capillary Electrophoresis | Chemistry Guide 
(Pub. no. 4305080).


Figure 2  Sequencing – fluorescently labeled nucleotides are separated and base-called


What can I do with fragment analysis?


Types of 
applications


• Microsatellite (STR) analysis (see Chapter 6, “Microsatellite Analysis”)
Microsatellite markers (loci), also known as short tandem repeats (STRs), are 
polymorphic DNA loci consisting of a repeated nucleotide sequence. In a typical 
microsatellite analysis, microsatellite loci are amplified by PCR using 
fluorescently labeled forward primers and unlabeled reverse primers. The PCR 
amplicons are separated by size using electrophoresis. Applications include:
– Linkage mapping
– Animal breeding
– Human, animal, and plant typing 
– Pathogen sub‐typing
– Genetic diversity
– Microsatellite instability
– Loss of Heterozygosity (LOH)
– Inter‐simple sequence repeat (ISSR)
– Multilocus Variant Analysis (MLVA)


• SNP Genotyping (see Chapter 7, “Single Nucleotide Polymorphism (SNP) 
Genotyping”)
A Single Nucleotide Polymorphism (SNP) marker consists of a single base pair 
that varies in the known DNA sequence, thereby creating up to four alleles or 
variations of the marker. Applications include:
– SNaPshot® Multiplex Kit
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What can I do with fragment analysis? 1


• Fingerprinting (see Chapter 8, “Fingerprinting”)
Several AFLP®‐based technologies use restriction enzyme length polymorphism 
and polymerase chain reaction (PCR) to generate a fingerprint for a given sample, 
allowing differentiation between samples of genomic DNA based on the 
fingerprint. Applications include:
– Microbial genome typing 
– Animal or plant genome typing
– Creation of genetic maps of new species
– Genetic diversity and molecular phylogeny studies
– Establishment of linkage groups among crosses


• Relative Fluorescence  (see Chapter 9, “Relative Fluorescence Quantitation 
(RFQ)”)
Relative fluorescence applications compare peak height or area between two 
samples. Common techniques include: 
– Qualitative Fluorescence (QF) PCR 
– Quantitative Multiplex PCR of Short Fluorescent Fragments (QMPSF)
– Multiplex Ligation‐dependent Probe Amplification (MLPA)


Applications include:
– LOH in tumor samples
– Copy Number Variation (CNV)
– Aneuploidy detection


Applications 
described in this 
guide


The applications in this guide are identified as one of the following:


Category Description


Thermo Fisher Scientific-supported Thermo Fisher Scientific has tested and validated this protocol on the instrument 
system specified. The technical support and field application specialists have 
been trained to support this protocol.


Thermo Fisher Scientific-
demonstrated


Thermo Fisher Scientific has tested this protocol but has not validated for the 
instrument system specified. Certain components of the protocol workflow such 
as reagent kits and other protocols for preparation of reagents may not be 
available through Thermo Fisher Scientific. Supporting documentation such as 
application notes may be available from Thermo Fisher Scientific and/or third 
parties. Limited support is available from Thermo Fisher Scientific.


Customer-demonstrated Thermo Fisher Scientific has not tested this protocol. However, at least one 
customer or third party has reported successfully performing this protocol on the 
instrument system specified. Thermo Fisher Scientific cannot guarantee 
instrument and reagent performance specifications with the use of customer-
demonstrated protocols. However, supporting documentation from Thermo 
Fisher Scientific and/or third parties may be available and Thermo Fisher 
Scientific may provide basic guidelines in connection with this protocol.
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What is capillary electrophoresis?


Capillary electrophoresis (CE) is a process used to separate ionic fragments by size. In 
Thermo Fisher Scientific CE instrumentation, an electrokinetic injection is used to 
inject DNA fragments from solution and into each capillary.


During capillary electrophoresis, the extension products of the PCR reaction (and any 
other negatively charged molecules such as salt or unincorporated primers and 
nucleotides) enter the capillary as a result of electrokinetic injection. A high voltage 
charge applied to the sample forces the negatively charged fragments into the 
capillaries. The extension products are separated by size based on their total charge. 


The electrophoretic mobility of the sample can be affected by the run conditions: the 
buffer type, concentration, and pH; the run temperature; the amount of voltage 
applied; and the type of polymer used. 


Shortly before reaching the positive electrode, the fluorescently labeled DNA 
fragments, separated by size, move across the path of a laser beam. The laser beam 
causes the dyes attached to the fragments to fluoresce. The dye signals are separated 
by a diffraction system, and a CCD camera detects the fluorescence.


Because each dye emits light at a different wavelength when excited by the laser, all 
colors, and therefore loci, can be detected and distinguished in one capillary injection.


The fluorescence signal is converted into digital data, then the data is stored in a file 
format compatible with an analysis software application.


Laser


Diffraction 
system


CCD 
camera


Capillary array
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Fragment analysis workflow


Phase Technology Thermo Fisher Scientific products used


1. Isolate DNA Depends on sample source 
and application


DNA isolation methods depend on your starting DNA source. 
Refer to guidelines for your application for information on 
isolating DNA.


2. Purify DNA Depends on sample source 
and application


Go to www.lifetechnologies.com for advice on the 
appropriate product to use.


3. Quantify DNA Dye-labeling and 
fluorometric detection


Qubit® Fluorometer and Quantitation Kit, go to 
www.lifetechnologies.com/qubit.


4. PCR 
amplification


Dye-labeling and 
amplification of fragments 
using a thermal cycler


• Veriti® Thermal Cycler:
– 96-well 
– 384-well


• GeneAmp® PCR System 9700:
– Dual 96-well
– Dual 384-well
– Auto-Lid Dual 384-well


• 2720 Thermal Cycler


5. Capillary 
electrophoresis


Separation of fragments 
based on size using a genetic 
analyzer


• 3500/3500xL Genetic Analyzer (3500 Series instrument)
• 3730/3730xl Genetic Analyzer (3730 Series instrument)
• 3130/3130xl Genetic Analyzer (3130 Series instrument)
• 310 Genetic Analyzer (310 instrument)


6. Data analysis Sizing and optional 
genotyping


• GeneMapper® Software


Sizing • Peak Scanner™ Software (available free-of-charge on 
www.lifetechnologies.com)
Use this software with data generated on 3730 Series, 
3130 Series, and 310 instruments. It is not compatible 
with data generated on the 3500 Series instrument, which 
performs fragment sizing during data collection.



www.lifetechnologies.com/qubit

www.lifetechnologies.com/qubit

http://www.lifetechnologies.com

http://www.appliedbiosystems.com

http://www.appliedbiosystems.com/support

http://www.appliedbiosystems.com

http://www.appliedbiosystems.com

www.lifetechnologies.com
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Experimental design considerations


Consider the following questions when designing your experiment:


• What sequences and markers (loci) are you investigating? (not applicable for 
AFLP® studies)


• Which enzyme is appropriate for your experiment? (see “DNA polymerase 
enzymes” on page 22)


• What is the expected allele distribution? (determine from published literature or 
from your own design and empirical testing)


• What labeling method will you use? (see “Fluorescent labeling methods” on 
page 25)


• Do fragment sizes overlap? (see “Compensating for overlapping fragment sizes” 
on page 28)


• Will you evaluate one target per reaction (singleplex) or multiple targets per 
reaction (multiplex)? (see “Singleplexing versus multiplexing” on page 26)


• What factors affect the design of your primers? (see “Primer design guidelines” 
on page 29)


• Which dye sets are compatible with your genetic analyzer and are appropriate for 
the number of markers of interest? (see “Dye sets” on page 41 and “Singleplexing 
versus multiplexing” on page 26)


• Which size standard is appropriate for the fragment size range and dye labels of 
your samples? (see “Size standards” on page 42)
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DNA polymerase enzymes


Overview For most applications, AmpliTaq Gold® DNA Polymerase is the enzyme of choice. 
However, Thermo Fisher Scientific supplies a number of PCR enzymes that have been 
optimized for specific needs as listed below. Go to www.lifetechnologies.com for 
other available enzymes. 


Note: AmpFlSTR®, AFLP®, and SNaPShot® kits include the appropriate DNA 
polymerase for the application.


Table 1  PCR enzymes supplied by Thermo Fisher Scientific


DNA polymerases Description


AccuPrime™ Taq 
DNA Polymerase 
System


Provides reagents for amplification of nucleic acid templates with antibody-mediated hot-start for 
improved PCR specificity over other hot-start DNA polymerases. Platinum® anti-Taq DNA 
polymerase antibodies inhibit polymerase activity, providing an automatic hot-start, while a 
thermostable accessory protein enhances specific primer-template hybridization during every 
cycle of PCR. This combination improves the fidelity of Taq DNA Polymerase by two-fold and is 
ideal for high-throughput screening and multiplex PCR. AccuPrime™ Taq DNA Polymerase 
broadens primer annealing temperatures, giving you optimal performance between 55°C and 
65°C. Applications: Multiplex PCR, TOPO TA Cloning®, allele-specific amplifications.


AccuPrime™ Taq 
DNA Polymerase 
High Fidelity


Amplifies nucleic acid templates using antibody-mediated hot-start, a blend of Taq DNA 
Polymerase and proofreading enzyme, and AccuPrime™ accessory proteins for improved PCR 
fidelity, yield, and specificity over other hot-start DNA polymerases. This enzyme provides:
• The highest specificity and yield for the most robust PCR amplification
• 9-fold higher fidelity than Taq DNA polymerase alone
• Minimal optimization steps, even with non-optimized primer sets
• Efficient amplification of targets over a broad size range up to 20 kb


High fidelity is achieved by a combination of Platinum® anti-Taq DNA polymerase antibodies that 
inhibit polymerase activity, providing an automatic “hot-start”, and the proofreading (3’-5´ 
exonuclease activity) enzyme Pyrococcus species GB-D. The thermostable AccuPrime™ accessory 
proteins enhance specific primer-template hybridization during every cycle of PCR, preventing 
mispriming and enhancing PCR specificity and yield.


AmpliTaq® DNA 
Polymerase


For general use in PCR. 


AmpliTaq® DNA Polymerase is a recombinant form of Taq DNA polymerase obtained by 
expressing a modified Taq DNA polymerase gene in an E. coli host. Similar to native Taq DNA 
polymerase, the enzyme lacks endonuclease and 3'-5' exonuclease (proofreading) activities, but 
has a 5'-3' exonuclease activity.


AmpliTaq® DNA 
Polymerase, LD


Low concentrations of E. coli DNA contamination, thus is better suited for amplifying DNA of 
bacterial origin.


AmpliTaq® DNA Polymerase, LD (Low DNA), is the same enzyme as AmpliTaq® DNA Polymerase; 
however, the LD formulation has undergone a further purification process. The purification step 
insures that false-positive PCR products will be effectively minimized when amplifying bacterial 
sequences. AmpliTaq® DNA Polymerase, LD is especially useful for low-copy number 
amplifications.



www.lifetechnologies.com
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AmpliTaq Gold® 
DNA Polymerase


Use in most applications because it yields PCR fragments of high specificity.


AmpliTaq Gold® DNA Polymerase is a chemically modified form of AmpliTaq® DNA Polymerase. 
It provides the benefits of hot-start PCR (that is, higher specific product yield, increased sensitivity, 
and success with multiplex PCR) without the extra steps and modifications of experimental 
conditions that make hot-start impractical for high-throughput applications. AmpliTaq Gold® DNA 
Polymerase is delivered in an inactive state. A pre-PCR heating step of 10 to 12 minutes at 95°C, 
which can be programmed into the thermal cycling profile, activates the enzyme. For low-template 
copy number amplifications, step-wise activation of AmpliTaq Gold® DNA Polymerase, or 
time-release PCR, can be useful.


GeneAmp® Gold 
Fast PCR Master Mix


Allows PCR to be finished in ~40 minutes.


Platinum® Multiplex 
PCR Master Mix


Designed specifically for endpoint multiplex PCR. It supports easy multiplexing with minimal 
optimization. Amplifies up to 20 amplicons in a single reaction. Amplifies products from 
50 bp to 2.5 kb.


The performance of the Platinum® Multiplex PCR Master Mix over a wide range of amplicon sizes 
permits the amplification of templates from 50 bp to 2.5 kb, greatly enhancing workflow flexibility. 
Coupled with its 20-plex capability and absence of primer dimers, it not only provides a 
high-throughput solution but also boasts high specificity through fewer non-specific primer 
binding events, and hence less reaction and primer waste.


Platinum® Pfx DNA 
Polymerase


Ideal for amplification of DNA fragments for high-fidelity PCR applications. High fidelity is provided 
by a proprietary enzyme preparation containing recombinant DNA Polymerase from Thermococcus 
species KOD with proofreading (3´t´ exonuclease) activity. Platinum® antibody technology provides 
a simple, automatic hot-start method that improves PCR specificity. PCRx Enhancer Solution is 
included for higher primer specificity, broader magnesium concentration, broader annealing 
temperature, and improved thermostability of Platinum® Pfx DNA Polymerase. The PCRx 
Enhancer Solution also helps optimize PCR of problematic and/or GC-rich templates. Platinum® 
Pfx provides:
• 26 times higher fidelity than Taq DNA polymerase
• Amplification of fragments up to 12 kb
• Room temperature reaction assembly


Applications: Amplification of DNA from complex genomic, viral, and plasmid templates; and 
RT-PCR. 


Unit Definition: One unit incorporates 10 nmoles of deoxyribonucleotide into acid-precipitable 
material in 30 minutes at 74°C.


SuperScript® III 
Reverse 
Transcriptase (RT)


Proprietary mutant of SuperScript® II RT that is active at 50°C and has a half-life of 220 minutes, 
providing increased specificity with Gene-Specific Primers (GSPs) and the highest cDNA yield of 
all RTs. It is ideal for RT-PCR of a specific gene or generating cDNA from total or poly (A)+ RNA 
sample. Like SuperScript® II, it synthesizes a complementary DNA strand from single-stranded 
RNA, DNA, or an RNA:DNA hybrid. SuperScript® III RT is genetically engineered by the 
introduction of point mutations that increase half-life, reduce RNase activity, and increase thermal 
stability. Applications: array labeling, cDNA libraries, RT-PCR, primer extension, and 3´ and 5´ 
RACE. Purified from E. coli.


DNA polymerases Description
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Derivatives of Tth 
DNA polymerase


Thermo Fisher Scientific supplies two modified forms of Thermus thermophilus (Tth) 
DNA polymerase:


• rTth DNA Polymerase is obtained by expression of a modified form of the Tth 
gene in an E. coli host.


• rTth DNA Polymerase, XL (Extra Long), provides the same features as rTth DNA 
Polymerase for target sequences from 5 to 40 kb. An inherent 3ʹ‐5ʹ exonuclease 
activity allows for the correction of nucleotide misincorporations that might 
otherwise prematurely terminate synthesis. 


Enzyme 
characteristics


Table 2  Enzyme characteristics


Characteristics Recommended enzyme
High specificity AccuPrime™ Taq DNA Polymerase


High sensitivity AmpliTaq Gold® DNA Polymerase


High fidelity Platinum® Pfx DNA Polymerase


High temperatures AmpliTaq® DNA Polymerase


Multiplex PCR Platinum® Multiplex PCR Master Mix


Amplification of low-copy number template • AmpliTaq Gold® DNA Polymerase
• AmpliTaq® DNA Polymerase
• AmpliTaq® DNA Polymerase LD (for 


bacterial sequences)


High specificity at high ionic strength • AmpliTaq Gold® DNA Polymerase
• AmpliTaq® DNA Polymerase


Amplification of extra-long fragments 
(>5 kb)


rTth DNA Polymerase, XL


Pre-PCR conversion to cDNA SuperScript® III Reverse Transcriptase


Extra cycles AmpliTaq® DNA Polymerase


High magnesium ion concentration • AmpliTaq Gold® DNA Polymerase 
• AmpliTaq® DNA Polymerase
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Fluorescent labeling methods


IMPORTANT! With any labeling technique, use only Thermo Fisher Scientific dyes. 
Thermo Fisher Scientific provides spectral calibration matrix standards that have been 
optimized for our dye sets.
Other dyes (or mixed isomers of dyes) have variable emission spectra and require a 
spectral calibration generated for the specific dyes to correct for the spectral overlap 
between the dyes. You are responsible for obtaining the appropriate spectral 
calibration reagents and for optimizing custom dye sets.


Table 3  Fluorescent labeling methods


5'-end labeled primer 
incorporated during the PCR primer-annealing step


Fluorescent dye-labeled dUTPs or dCTPs ([F]dNTPs 
incorporated during the PCR primer-extension step†


• Most commonly used in microsatellite analysis
• Higher precision: Different fluorophores have different 


mobilities. DNA fragments with the same 5'-end primer 
and fluorophore have comparable electrophoretic 
mobility, and yield sharper fragment peaks because 
5’-end primer labeling yields 1:1 incorporation (that is, 
one fluorophore-to-one DNA fragment).


• More consistent quantitation: Every peak in an 
electropherogram is made up of multiple DNA 
fragments of equal size in base pairs. When using 
5'-end primer labeling, every DNA fragment contributes 
a single fluorophore to the total signal of a peak, and 
thus the peak area is proportional to the number of DNA 
molecules. 


• Distinct strands: By attaching different fluorophores to 
the forward and reverse primers, it is possible to 
distinguish between the peaks corresponding to each 
strand, and between residual double-stranded products.


• Lower sensitivity: Because of 1:1 incorporation (that is, 
one fluorophore-to-one DNA fragment), it yields a lower 
signal than [F]dNTP-labeled fragments.


• Most commonly used in SNP analysis
• Lower precision: Fragments labeled with [F]dNTPs tend 


to produce broader peaks that often appear to be split 
because variable numbers of [F]dNTPs are incorporated 
during PCR in variable positions on both strands.


• Less consistent quantitation: A variable number of 
fluorophores are attached to each DNA fragment in a 
population. The average number of attached 
fluorophores depends upon the fragment base 
composition and length and upon the ratio of [F]dNTPs 
to dNTPs added to the reaction mixture. Therefore, it is 
not advisable to compare peak areas between 
fragments labeled with [F]dNTPs for relative 
quantitation studies. 


• Higher sensitivity: Because most fragments contain 
multiple fluorophores, a given number of [F]dNTP-
labeled fragments will produce a higher signal when 
compared to the same number of 5'-end labeled 
fragments. The increased signal strength allows you to 
use smaller reaction volumes and fewer amplification 
cycles during PCR.


• Low cost: You can add [F]dNTPs to any PCR. You do not 
need to order or synthesize fluorescently labeled 
primers before each PCR and you can use [F]dNTPs 
with your existing primer sets.


† Post-PCR end-labeling with [F]dNTPs using Klenow is an alternative to labeling during PCR (Iwahana et al., 1995; Inazuka et al., 1996). You can 
also label with [F]dNTPs using traditional techniques such as random priming or nick translation.


5’-end labeled primer
Labeled nucleotides
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The following figure compares the results obtained using 5ʹ‐end labeled primers and 
[F]dNTPs. The 5ʹ‐end labeled primers give better resolution, but [F]dNTPs result in 
higher peaks. Note also the unincorporated fluorescently labeled nucleotides in the 
[F]dNTP‐labeled sample.


Figure 3  Comparison of 5'-end labeled primers (top panel) and [F]dNTP-labeled primers 
(bottom panel)


Singleplexing versus multiplexing


Singleplexing Singleplexing is a PCR technique in which a single target is amplified in a reaction 
tube. This technique uses only one primer pair in each reaction and does not require as 
much optimization as multiplexing. However, singleplexing increases the cost and 
time per analysis.


Multiplexing Multiplexing is a PCR technique in which multiple DNA targets are amplified in the 
same reaction tube. Multiplexing uses multiple primer pairs in each reaction, and 
requires optimization to ensure primer pairs are compatible.


Thermo Fisher Scientific fluorescent multi‐color dye technology allows multiplexing. 
Alleles for overlapping loci are distinguished by labeling locus‐specific primers with 
different colored dyes. Multicomponent analysis separates the different fluorescent 
dye colors into distinct spectral components.


Benefits Potential limitations


• Simplifies PCR setup
• Increases throughput
• Decreases cost per amplification


• Primer-oligomer formation
• Loss of specificity
• Decreased yield of specific products
• Can require significant optimization
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Multiplexing 
(pooling) strategies


Strategies


Multiplexing strategies include: 


•  Pooling samples after PCR
Note: It is generally easier to pool the products from individually amplified, 
fluorescently labeled primer pairs than to optimize a multiplex PCR containing 
multiple fluorescently labeled primer pairs. Because primer efficiencies vary, it 
may be necessary to add different amounts of each individually amplified PCR 
product to a pool to achieve similar peak heights. Fluorescence intensity from 
each individual dye may also vary. 


• Amplifying multiple products in a single PCR reaction. Options for pooling in a 
PCR reaction are illustrated in the following figure (the orange peaks are the 
size‐standard peaks).


1 singleplex 
reaction


1 multiplex 
reaction


>1 singleplex 
reactions


If you pool samples after PCR: If you amplify multiple PCR products:


• This strategy is simpler and more flexible, but pooling 
products from multiple singleplex PCR reactions often 
increase the salt concentration in the loaded samples, 
which can cause unwanted downstream effects (see 
“Desalting” on page 190).


• If PCR product sizes overlap, use different color dyes so 
they separate during electrophoresis (see “Dyes” on 
page 36).


• Use a combination of dyes that can be detected using 
one spectral matrix (one spectral calibration).


• Optimize sample concentration to optimize signal 
intensity for each dye (see “Optimizing signal intensity” 
on page 77). 


• Optimize primers:
– Use different dyes to label multiplex primers of 


similar lengths.
– Primers cannot contain large regions of 


complementarity. 
– Primers should have similar melting temperatures 


(Tm). 
• Before performing the PCR, perform a preliminary 


check for primer compatibility and test the pairs for 
successful co-amplification.


• Optimize conditions for primers in singleplex reactions 
before using them in multiplex reactions to ensure the 
primers are suitable for your experiment.
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Adjusting pooling ratios


To ensure signal balance between dyes in a multiplexed sample, adjust pooling ratios 
as needed. The figure below shows the effect of different pooling ratios on signal 
balance. In this example, a pooling ratio of 3:1:1 yields balanced signal for the three 
dyes.


Multiplex design 
software


Software applications are available to assist with the design of multiplex PCR 
(Holleley and Geerts, 2009).


Multiplexing 
guidelines


Compensating for overlapping fragment sizes


If the sizes of different fragments overlap, you can do the following to differentiate 
between them:


• Label overlapping products with different dyes. 
• Leave the following number of base pairs between the known size ranges:


– Microsatellite applications: 15 to 20 base pairs
– SNaPshot® applications: 8 to 10 base pairs


• Use different primer sites to alter the PCR‐product fragment lengths.
• Load overlapping products in different wells or separate capillary injections 


(runs).


Enzyme choice


The high specificity of AmpliTaq Gold® DNA Polymerase typically permits 
amplifying with elevated Mg2+ concentrations for increased yield.


Primer quality


Because reagents (such as dNTPs) are often limiting during multiplex PCR, using high 
quality primers is particularly important. For example, the decreased specificity (and 
thus the increased reagent consumption) of one pair of degraded PCR primers can 
affect the entire multiplex reaction. Although you can compensate for a degraded pair 
of primers to some extent by increasing the concentration of the other primer pairs, the 
increased cost per reaction and the decreased reproducibility over time do not justify 
this short‐term solution.


When buying or making primers, make sure that they are length‐purified and that 
they are free of contaminants.


1:1:3


1:3:1


1:3:3


3:1:1


3:1:3


3:3:1
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Primer-pair concentrations


Typically, start out with equal concentrations for all primer pairs.


It is often necessary to adjust the concentration of primer pairs in the multiplex 
reaction until the peak heights are relatively even. Increase the primer‐pair 
concentration for fragments showing weak amplification. Decrease the primer‐pair 
concentration for fragments showing significantly greater than average amplification.


Primer-pair compatibility


With either single or multiplex PCR, evaluate primers for compatibility. Avoid 
excessive regions of complementarity among the primers. Also, select or design 
primers with similar melting temperatures (Tm).


After identifying compatible primer pairs, test and evaluate pairs in singleplex 
reactions before attempting any multiplex reactions. You will often need to optimize 
reaction conditions and, occasionally, you will need to redesign the primers.


Troubleshooting multiplex PCR


Consider amplifying separately any primer pair that fails to amplify after its 
concentration is increased.


To eliminate interfering background peaks, try:


• Swapping primer pairs between different multiplex reactions
• Removing primer pairs from the multiplex reaction


Primer design guidelines


Primer design 
criteria


• Optimum length: 17 to 25 nucleotides
• Optimum Tm: 55 to 65°C


Using primers with similar Tm values makes it possible to find thermal cycling 
parameters that are optimal for both primers in a primer pair. The Tm of a reaction 
is influenced by base composition, concentrations of Mg2+ and K+ ions in the 
mixture, and cosolvents.
Based on the Tm, calculate the annealing temperature:
Ta (°C)= Tm – 5 
The “2+4 Rule”: Tm = [(A+T) ✕ 2 + (G+C) ✕4] 


• Avoid:
– Primer‐dimers 
– Hairpins 
– Secondary structures
– Secondary binding sites


Primer design 
software


Thermo Fisher Scientific offers OligoPerfect™ Designer available at 
www.lifetechnologies.com.



https://www2.appliedbiosystems.com/support/techtools/tm_calculator.cfm

www.lifetechnologies.com
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Factors affecting 
Tm and primer 
annealing


Primer annealing is influenced by:


• Primer/template base composition
• Primer/template base order
• Primer or template secondary structure


Effects of base composition


G‐C bonds contribute more to the stability (increased melting temperature) of primer/
template binding than do A‐T bonds.


To ensure stable annealing of primer and template while avoiding problems with the 
internal secondary structure of primers or long stretches of any one base, select 
primers with a 40% to 60% G+C content. 


Note: Designing primers based on Tm and primer length to avoid primer‐dimers and 
gapped‐duplex structures is more important than designing primers based on actual 
percent G+C content.


Effects of base order


Two primer/template complexes with identical content may have different Tm values 
because base order influences the overall annealing stability. You can determine the 
exact effect of base order on complex stability using the base‐pairing energies listed in 
Table 4 (adapted from Salser, 1978). Larger negative values represent more stable 
interactions between the template and primer. 


Table 4  Base-pairing energies (kcal/dinucleotide pair)


Example: Consider the two sequences: 3‐GAC‐5ʹ and 3ʹ‐CGA‐5ʹ. The sequence 
3‐GAC‐5ʹ contained within a primer would contribute – 4.2 kcal to the binding energy 
(– 2.1 kcal [3‐GA‐5ʹ] + – 2.1 kcal [3‐AC‐5ʹ] = – 4.2 kcal). However, if the G and C are next 
to each other, as in 3‐CGA‐5ʹ, the contribution increases to – 6.4 kcal 
(– 4.3 kcal [3‐CG‐5ʹ] + – 2.1 kcal [3‐GA‐5ʹ] = – 6.4 kcal).


Note: Although a G‐C dinucleotide at the 3ʹ end of the primer can stabilize the 
template‐primer binding complex when using thermostable enzymes such as 
AmpliTaq® DNA Polymerase, a 3ʹ G‐C can also lead to false priming if you do not 
optimize PCR conditions (Topal and Fresco, 1976).


Effects of primer secondary structure


Strings of Gs and Cs can form internal, non‐Watson‐Crick base pairs (Sarocchi et al., 
1970) that disrupt stable primer annealing. Although this anomalous behavior is 
difficult to predict, a good general rule is to avoid runs of more than three consecutive 
Gs in primers. 


5' Nucleotide 3' Nucleotide


A C G T


A –1.2 –2.1 –2.1 –1.8


C –2.1 –4.8 –3.0 –2.1


G –2.1 –4.3 –4.8 –2.1


T –1.8 –2.1 –2.1 –1.2
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However, a short run of Gs at or near the 5ʹ end of a primer will not disrupt the 
stability of primer‐template complexes because 5ʹ positioning does not lead to 
involvement in disruptive secondary structures (for example, primer‐dimer or duplex 
loops).


Similarly, self‐complementary sequences within the primer can lead to the formation 
of hairpin structures that disrupt stable primer binding to template. A stable hairpin 
can form with just four G+C base pairs in the stem and three bases in the loop 
(Summer et al., 1985) (Figure 4).


Figure 4  Secondary structures in primers


Effects of template 
secondary 
structure


Primers do not bind effectively to target sequences with known secondary structures. 
For example, hairpin structures are often found in regions of high G+C content or in 
RNA sequences. If you must design primers to a specific target region with the 
potential for hairpin formation, you may try addition of DMSO to your reaction or 
other commercially available kits for difficult template amplification. 


Selective 
amplification


Amplification of the desired target sequence requires minimizing primer binding to 
secondary sites in the DNA and to other primers.


Note: This applies to template genomic DNA. The probability of binding to secondary 
sites is lower for low‐complexity templates, such as plasmid DNA.


Ideally, the binding of the primer to the desired template region:


• Is strongest at the 5ʹ end.
• Generally requires a higher, more negative value (to maximize base‐pairing 


energy) than 
– 9.8 kcal/mole at the 3ʹ end (see Table 4 on page 30).


As a general rule, binding at the 3’ end should be weaker than – 9.8 kcal/mole.


Preferential 
amplification


When alleles differ in size by ten or more base pairs you may observe preferential 
amplification of shorter PCR products over longer ones (Walsh et al., 1992). This will 
also occur when amplifying low copy‐number DNA or DNA isolated from 
paraffin‐embedded tissues. Figure 5 on page 32 is an example of preferential 
amplification of the D5S346 marker. In both the normal (top panel) and tumor (bottom 
panel) samples, the peak height of the larger 124‐base pair (bp) fragment is much 
lower than that of the smaller 110‐bp fragment.


Hairpin loop 
sequence


Multiple binding sites


Forward and 
reverse primers


Hairpin loop 
sequence
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IMPORTANT! Preferential amplification can decrease the accuracy of relative 
quantitation measurements. 


Figure 5  Example of preferential amplification of the D5S346 marker. In both the normal (top 
panel) and tumor (bottom panel) samples, the peak height of the larger 124-bp fragment is 
much lower than that of the smaller 110-bp fragment.


Non-specific 
amplification


Polymerases require only the binding of the nucleotides at the 3ʹ end to begin 
elongation. If the 3ʹ nucleotides bind strongly to random regions of the genome 
(perhaps because of a 3ʹ G+C), any template sequences complementary to the 3ʹ end are 
amplified. In this case, specificity is lost because the entire primer does not specifically 
target the genomic region of interest.


Self‐complementary sequences within the primer can lead to the formation of hairpin 
structures that decrease binding specificity (as well as disrupt binding stability). 
Nucleotides in the hairpin structure are not available for binding of the target 
sequence. The available nucleotides can be thought of as forming a “smaller,” and 
therefore less specific, primer.


Conversely, if binding is strongest at the 5ʹ end, the typical binding event on the 
template DNA begins at the 5ʹ end. Polymerases, however, cannot begin elongation 
until the 3ʹ end binds. Therefore, the entire primer is used to distinguish among target 
sequences.


Also, when performing a computer‐assisted search to evaluate binding to secondary 
sites in the target DNA, consider the potential for “gapped duplex” formation. A 
gapped duplex can form when the primer and target are completely complementary 
except for a single base (Miller, Kirchoff et al., 1987; Miller, Wlodawer et al., 1987).


Note: Binding to secondary sites can also involve the formation of stable 
non‐Watson‐Crick base pairs (Topal and Fresco, 1976). Stable base‐pairing is most 
likely to occur between G and T, but A‐C and G‐A pairs can also be stable (Hunter, 
1986). All software programs have difficulty modeling these sorts of interactions.


Minimizing binding 
to other primers


Complementary sequences between two primers, especially at the 3ʹ ends, can lead to 
the formation of product artifacts arising from amplified primer‐dimers and 
primer‐oligomers. Avoid primers with inter‐complementary regions between 
members of a primer pair or pairs.
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Post-amplification 
manipulations


Adding extensions that are not complementary to the template at the 5’ end of the 
primer can facilitate a variety of useful post‐amplification manipulations of the PCR 
product without adversely affecting yield. Examples include 5ʹ extensions that contain 
restriction sites, universal primer binding sites, or promoter sequences.


Addition of 3' A 
nucleotide by Taq 
polymerase


The AmpliTaq® and AmpliTaq Gold® DNA Polymerases, like many other DNA 
polymerases, catalyze the addition of a single nucleotide (usually an adenosine) to the 
3ʹ ends of the two strands of a double‐stranded DNA fragment. This non‐template 
complementary addition results in a denatured PCR product that is one nucleotide 
longer than the target sequence. A PCR product containing the extra nucleotide is 
referred to as the plus‐A form.


Incomplete 3' A nucleotide addition


Because 3ʹ A nucleotide addition rarely goes to completion without a long extension 
step at the end of thermal cycling (that is, only a fraction of the fragments receive the 
extra nucleotide), single‐base ladders often form, creating peak patterns that analysis 
software might not interpret correctly (Figure 6). The resulting allele calls can be 
inconsistent, incorrect, or missing entirely.


Figure 6  Split peaks resulting from incomplete 3' A nucleotide addition 
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Avoiding incomplete 3' A nucleotide addition


Modify Considerations


Thermal cycling conditions Increasing the time spent between 60 and 72°C promotes 3' A nucleotide addition. 
Decreasing the time spent between 60 and 72°C inhibits 3' A nucleotide addition.


To use this method effectively, determine the optimal thermal cycling conditions for 
each marker in each set of reaction conditions.


Promoting 3' A nucleotide addition has proven to be more successful than removing 
3' A. Residual polymerase activity at room temperature (or even at 4°C) is often 
sufficient to catalyze enough 3' A nucleotide addition to create genotyping problems. 
Many protocols increase the final extension step to 30 to 45 minutes to promote 3' A 
nucleotide addition.


Magnesium ion concentration Increasing the magnesium ion concentration promotes 3' A nucleotide addition. 
Decreasing the magnesium ion concentration inhibits 3' A nucleotide.


In general, optimizing the magnesium ion concentration is best used in conjunction with 
other strategies. If you choose to maximize 3'A nucleotide addition, consider using 
AmpliTaq Gold® DNA Polymerase at 2.5 mM MgCI2.


“Tail”


the 5' end of the reverse primer


Brownstein et al. (1996) found that adding additional nucleotides (a “tail”) to the 5' end 
of the reverse PCR primer either promoted or inhibited 3' A nucleotide addition to the 
(forward) labeled strand, depending on the sequence of the added nucleotides (Figure 7 
on page 35).


Magnuson et al. (1996) noticed a correlation between tail sequence and the amount of 
3' A nucleotide addition. In particular, they found that adding a single G to the 5' end of 
the reverse PCR primer generally resulted in almost complete 3' A nucleotide addition. 
Therefore, using a tail to promote 3' A nucleotide addition can consistently yield a 
pattern that analysis software can identify.


Reverse-primer tailing has advantages compared to other methods because it:
• Works well under diverse reaction conditions
• Does not require additional experimental steps


Go to www.lifetechnologies.com for information on ordering tailed primers.



www.lifetechnologies.com
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Figure 7  Tailed primers and 3' A nucleotide addition


Note: In general, the most reliable strategy is to promote 3ʹ A nucleotide addition by 
modifying thermal cycling conditions and Mg2+ concentration, and (if necessary) by 
tailing the reverse primer.


Enzymatic treatment


Ginot et al. (1996) used T4 DNA polymerase to remove the 3ʹ A overhangs from 
treatment‐pooled PCR products.


Although effective, this method has serious limitations because it requires:


• A post‐PCR enzymatic treatment step
• Titrating each lot of T4 DNA polymerase to determine optimal enzyme 


concentrations and treatment times


IMPORTANT! Excess T4 treatment can cause PCR product degradation. Insufficient 
treatment will not remove the 3’ overhangs and can make some alleles more difficult to 
genotype.


Start optimization experiments with 0.5 to 1 unit of T4 DNA polymerase in 10 μL of 
pooled PCR product. Incubate at 37°C for 30 minutes.


Labeled primer


Tailed primer
Without tailed primers


With tailed primers (plus 7 bp)
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IMPORTANT! We recommend using only Thermo Fisher Scientific dyes. Thermo Fisher 
Scientific provides spectral calibration reagents that have been optimized for our dye 
sets.


Other dyes (or mixed isomers of dyes) have variable emission spectra and also require 
a spectral calibration generated for the specific dyes in use to correct for the spectral 
overlap between the dyes. You are responsible for obtaining the appropriate spectral 
calibration reagents and for optimizing custom dye sets.


Dyes and chemical 
forms


Thermo Fisher Scientific dyes are available in multiple chemical forms. Some forms are 
supplied coupled to primers and others you can use to label custom primers or 
fragments. Each form has distinct advantages and disadvantages depending upon the 
intended application and your laboratory setup.


You can analyze phosphoramidite‐labeled fragments with NHS‐ester‐labeled 
fragments, but you should not combine [F]dNTP‐labeled fragments with any other 
labeling method. 


Table 5  Dye chemical forms


Multicomponent 
analysis with 
fluorescent dyes


Fluorescent‐dye labeling enables you to analyze multiple independent markers (loci) 
in the same capillary injection by using different dye colors in addition to size to 
distinguish between markers.


During data collection on our genetic analyzers, the fluorescence signals are separated 
by diffraction grating according to wavelength and projected onto a CCD camera in a 
predictably spaced pattern. 


Chemical form Purpose Available dyes


NHS-esters Post-synthesis 5'-end labeling of oligonucleotides containing a 5' 
Aminolink2


NED™†, TAMRA™‡, ROX™


SNaPshot® Kit dyes: dR110, 
dR6G, dTAMRA™‡, dROX™


Phosphoramidite 
reagents


Preparing custom, 5'-end labeled primers directly on any Thermo 
Fisher Scientific DNA synthesizer§


6-FAM™, HEX™, TET™, 
NED™†, VIC®†, PET®†


[F]dNTPs Simple internal fluorescent labeling of multiple nucleotides during 
PCR amplification


R6G, R110, ROX™, TAMRA™‡


Labeled primers in 
reagent kits


Microsatellite and human identification applications 5-FAM™††, JOE™††, 
6-FAM™, HEX™, TET™, 
NED™†, VIC®†, PET®†


Labeled size 
standard


Generating the sizing curve to size unknown sample fragments TAMRA™‡, ROX™, LIZ®


† NED™, VIC®, and PET dye-labeled primers are available only in kits or through the Thermo Fisher Scientific Custom Oligo Service. Contact your 
Thermo Fisher Scientific representative or visit our website for information on how to order custom-labeled oligonucleotides.


‡ Matrix standards for spectral calibration available for the 310 instrument only.
§ For information about synthesizing labeled oligonucleotides, contact your Thermo Fisher Scientific representative.
††5-FAM™ and JOE™ are available only as labeled primers in certain reagent kits.







37DNA Fragment Analysis by Capillary Electrophoresis


Chapter 2  Experimental Design
Dyes 2


Although each dye emits its maximum fluorescence at a different wavelength, there is 
some overlap in the emission spectra between the dyes (Figure 8). To correct for 
spectral overlap, the software applies a multicomponent matrix. A multicomponent 
matrix is created when you perform a spectral calibration for a dye set using a matrix 
standard (for more information, see “Dye sets” on page 41 and “Understanding 
spectral calibration” on page 84).


Figure 8  Emission spectra of dyes


Factors that affect 
dye signal


Fluorescent dyes have the following characteristics:


• Emission spectrum: The intensity of emitted light (fluorescence) as a function of 
the wavelength of the emitted light.


• Absorption (excitation) spectrum: The intensity of emitted light as a function of 
the wavelength of the exciting light.


• Absorption (excitation) efficiency: A measure of the probability that a dye will 
absorb light of a certain wavelength, as a percentage of the probability of 
absorption at the wavelength of maximum absorption.


• Quantum yield: The probability that its excited state will emit a photon as it 
decays back to the ground state.


The ability of the instrument to detect a dye signal depends upon:


• The absorption efficiency of the dye at the wavelengths of light emitted by the 
laser


• The laser/light source 
• The quantum yield of the dye
• The dye concentration


The emission and absorption wavelengths of a dye depend upon: 


• The chemical structure of the dye
• The physical environment, including:


– Buffer pH and concentration 
– Polymer composition
– Whether the DNA it is attached to is single‐ or double‐stranded 


Although altered by the physical environment, the wavelengths of maximum emission 
and absorption for each dye always lie within a small wavelength range.


N
or


m
al


iz
ed


 E
m


is
si


on


Wavelength (nm)


Dyes
6-FAM PETNEDVIC LIZ


0


20


40


60


80


100


500 550 600 650 700







38 DNA Fragment Analysis by Capillary Electrophoresis


Chapter 2  Experimental Design
Dyes2


Emission and 
absorption 
(excitation) 
wavelengths and 
relative intensities


The maximum fluorescence absorption and emission wavelengths are listed below for 
Thermo Fisher Scientific NHS‐esters, dye phosphoramidites, and [F]dNTP‐based dyes. 
(The actual maximum absorption and emission wavelengths may differ from the listed 
values because of the influence of the physical environment upon the dye.) 


The intensity of emitted fluorescence is different for each dye, and you must optimize 
sample concentration to account for differences in dye signal strength. 


Examples:


•  6‐FAM™dye emits a stronger signal than NED™dye. Therefore, to generate 
signals of equal intensity, you must load approximately three times as much 
NED™ dye‐labeled fragments as 6‐FAM™dye‐labeled fragments.


•  VIC® dye emits a stronger signal and is more stable than HEX™ dye. Use VIC® 
dye for weak amplicons.


Table 6  Dye Absorption max, emission max, and relative intensities


Dye Absorption Max Emission Max Relative 
Intensity


Intensity (not 
to scale)


5-FAM™ 494 nm 530 nm 100 RFU


6-FAM™ 494 nm 522 nm 100 RFU


TET™ 
(310 only)


521 nm 538 nm 100 RFU


VIC® 538 nm 554 nm 100 RFU


JOE™ 528 nm 554 nm 50 RFU


HEX™ 535 nm 553 nm 50 RFU


LIZ® 638 nm 655 nm 50 RFU


NED™ 546 nm 575 nm 40 RFU


TAMRA™ 560 nm 583 nm 25 RFU


ROX™ 587 nm 607 nm 25 RFU


PET® 558 nm 595 nm 25 RFU







39DNA Fragment Analysis by Capillary Electrophoresis


Chapter 2  Experimental Design
Dyes 2


Points to consider 
when selecting 
dyes for custom 
primers


When you order custom primers, you specify the dyes for labeling. Based on the dyes 
you specify, you must use the appropriate dye set to perform a spectral calibration 
(described in “Dye sets” on page 41).


Consider the following when selecting dyes:


• One dye is needed for the size standard (red or orange).
• Using 5 dyes provides 33% greater throughput than using 4 dyes.
• Use the most intense dyes for PCR products with low recovery rate (from lower to 


higher intensity: Blue > Green > Yellow > Red) (see “Emission and absorption 
(excitation) wavelengths and relative intensities” on page 38).


• Use less‐intense dyes for PCR product with good recovery rate.
• Select dyes with absorption maxima that are as far apart as possible to avoid 


overlap and for easier generation of matrix/spectral calibration (see “Emission 
and absorption (excitation) wavelengths and relative intensities” on page 38).


• Consider the relative dye intensities and sample concentration (see “Emission and 
absorption (excitation) wavelengths and relative intensities” on page 38).


Example: selecting 
dyes


The following figure shows the marker range (allele distribution) and allele 
frequencies for the alligator microsatellite locus Amiμ‐8 for samples taken from 
Florida/South Georgia and Texas/Louisiana.


Figure 9  Allele distribution for alligator marker Amiµ-8 in two populations (124 to 156 bp)


Using a hypothetical set of 10 markers as an example:


• For each marker, determine the expected allele distribution, either from published 
literature or from empirical testing.


• Determine the dyes that are appropriate for the range of each marker of interest.
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• For this hypothetical set of markers, you might select 6‐FAM™, VIC®, PET®, 
NED™ dyes, and LIZ® dye for the size standard (see the table below). This group 
of dyes corresponds to the G5 dye set, so you would also need the DS‐33 matrix 
standard for spectral calibration (see Table 7 on page 41 for the matrix standard 
that corresponds to each dye set).
Note that different dyes can be used for similar fragment lengths, and the same 
dye can be used for fragments of different lengths.


Locus Marker 
Range Dye Capillary electrophoresis array view 


of example 10-marker panel


Marker 1 90–104 6-FAM™


Marker 2 112–146 VIC®


Marker 3 119–177 PET®


Marker 4 117–202 NED™


Marker 5 156–190 6-FAM™


Marker 6 221–253 6-FAM™


Marker 7 234–282 NED™


Marker 8 260–342 VIC®


Marker 9 311–327 6-FAM™


Marker10 340–380 NED™
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Dye sets


Dye sets and 
matrix standards


A dye set corresponds to the group of dyes you select for labeling (described in the 
previous section). You use the matrix standard that corresponds to the dye set (shown 
below) to perform a spectral calibration. This calibration prepares the instrument for 
detection of the dyes with which your primers are labeled. For information on spectral 
calibration, see “Understanding spectral calibration” on page 84.


Table 7   Dye set and matrix standard components


The kits available from Thermo Fisher Scientific use the dye sets listed below.


Table 8  Dye sets and matrix standards for kits and genotyping applications


Creating a custom 
dye set


IMPORTANT! We recommend using only Thermo Fisher Scientific dyes. Thermo Fisher 
Scientific provides spectral calibration reagents that have been optimized for our dye 
sets.


Non‐Thermo Fisher Scientific dyes (or mixed isomers of dyes) have variable emission 
spectra and also require a spectral calibration generated for the specific dyes in use to 
correct for the spectral overlap between the dyes. You are responsible for obtaining the 
appropriate spectral calibration reagents and for optimizing custom dye sets to ensure 
the dye labels do not affect PCR efficiency.


Dye Set


(ROX™, LIZ®, and TAMRA™ dyes are reserved for the size standard)


Dye Set E5 D D F G5 C†


† Used on 310 instruments only.


Matrix 
standard DS-02 DS-30‡§


‡ Can be used for custom-labeling primers.
§ DS-30 versus DS-31: VIC® dye emits a stronger signal and is more stable than HEX™ dye. Use VIC® dye for 


weak amplicons.


DS-31§ DS-32 DS-33§  DS-34


Blue dR110 6-FAM™ 6-FAM™ 5-FAM™ 6-FAM™ 6-FAM™


Green dR6G HEX™ VIC® JOE™ VIC® TET™


Yellow dTAMRA™ NED™ NED™ NED™ NED™ HEX™


Red dROX™ ROX™ ROX™ ROX™ PET® TAMRA™


Orange LIZ® — — — LIZ® —


Application Dye Set Matrix 
Standard


SNaPshot® Primer Focus®, SNaPshot® Multiplex E5 DS-02


Custom oligos D DS-30


Custom oligos, Plant and Microbial AFLP®, Bovine and 
Canine Stockmarks®


D DS-31


Stockmarks®, AFLP® F DS-32


Equine Stockmarks®, custom oligos, AmpFlSTR® G5 DS-33
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However, the 3500 Series, 3730 Series, and 3130 Series instruments do support custom 
dye sets. For information, see Chapter 4, “Optimizing Capillary Electrophoresis” on 
page 67.


Size standards


Functions of a size 
standard


Each unknown sample is mixed with size standard before electrophoresis and run 
together in the same capillary with the same conditions. Size standards perform two 
functions:


• Allow sizing of sample peaks. A size curve is generated for each sample. Because 
the sizes (in bp) of the size‐standard peaks are known, the sizes of sample peaks 
are determined through a relative comparison of migration speeds during 
electrophoresis. The uniform spacing of size‐standard fragments ensures precise 
sizing throughout the sizing range.


IMPORTANT! Because the called size for a fragment can differ from its actual size, 
compare the allele calls instead of the fragment size.


IMPORTANT! Use the same size standard, instruments, and instrument conditions 
for all samples in a study. Using different size standards, instruments, or 
instrument conditions may shift the sizing of DNA fragments.


Precision, or reproducibility, is the measure of instrument ability to generate the 
same size consistently for a given fragment.
For more information, see “Precise versus accurate sizing” on page 90, 
“Guidelines for consistent sizing” on page 90, and “How the GeneMapper® 
Software performs sizing” on page 98.


• Correct for injection‐to‐injection variations that result in differences when 
comparing the same DNA fragments from different capillaries, runs, and 
instruments. 
When comparing fragment size across injections, ensure that data is analyzed 
with the same sizing method and the same size‐standard definition.


Size-standard peak 
intensity


For optimum performance, the signal intensity of the size‐standard peaks should be 
lower than or equal to the signal intensity of the sample peaks. For more information, 
see “Balancing size‐standard and sample‐peak intensities” on page 77.







43DNA Fragment Analysis by Capillary Electrophoresis


Chapter 2  Experimental Design
Size standards 2


Selecting a 
GeneScan™ size 
standard


Select a size standard with at least two fragments smaller and larger than your 
unknown sample fragments, and with a dye that is compatible with the dyes used for 
labeling primers.


Peaks not used for 
sizing


Some size standards include peaks that are not used for sizing. These peaks are 
denoted with a “*” in the following figures. These peaks can be used as an indicator of 
precision within a run.


Preparing a size 
standard


1. Vortex to mix the contents of each size‐standard tube thoroughly, then centrifuge 
briefly to collect the liquid at the bottom of the tube. 


2. Optimize the ratio of sample‐to‐size standard and Hi‐Di™ formamide using the 
values listed below as a starting point.


3. Create a master mix of the size standard and formamide.


4. Add samples and master mix to tubes or wells.


5. Heat the reaction mix for 3 to 5 minutes at 95°C. Immediately chill on ice for 
2 to 3 minutes, then load samples.


IMPORTANT! After size standards are mixed with formamide, run immediately. Signal 
will decrease significantly if left at room temperature for >1 day or at 2 to 8°C 
for >5 days. Plates can be stored at –20°C for up to 1 week.


Expected 
marker 
length


LIZ® Size Standard, 5-dye chemistry ROX™ Size Standard, 4-dye chemistry


GS120 
LIZ®†


(page 47)


GS500 
LIZ®‡


(page 50)


GS600 
LIZ®‡ 


(page 45)


GS1200 
LIZ®‡ 


(page 47)


GS350 
ROX™


(page 49)


GS400HD 
ROX™


(page 49)


GS500 
ROX™‡


(page 50)


GS1000 
ROX™


(page 51)


≤ 120 bp ✓ — — — ✓ — — —


≤ 400 bp — ✓ ✓ — ✓ ✓ ✓ —


≤ 500 bp — ✓ ✓ — — — ✓ ✓


≤ 600 bp — — ✓ — — — — —


≤ 1000 bp — — — — — — — ✓


≤ 1200 bp — — — ✓ — —  — —


† Used with SNaPshot® Multiplex Kit.
‡ For denaturing and non-denaturing applications.


Components 3500 Series, 3730 Series, and 
3130 Series instruments 310 instrument


Sample 0.5 µL per reaction 0.5 µL per reaction


Size standard 0.5 µL per reaction 0.5 µL per reaction


Hi-Di™ Formamide†


† Hi-Di™ Formamide (Part no. 4311320) is purchased separately from the size standard.


9.0 µL per reaction 11.0 µL per reaction
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GeneScan™ 120 
LIZ® Size Standard


Range: 15 to 120 bp under denaturing conditions


This single‐stranded size standard was designed to provide accurate sizing of short 
DNA fragments. Therefore, it is particularly useful for SNP analysis. All fragments 
have been optimized under a wide variety of run conditions.


Figure 10  GeneScan™ 120 Size Standard run under denaturing conditions


GeneScan™ 
500 LIZ® Size 
Standard


Range: 35 to 500 bp under denaturing conditions


This size standard is recommended for analysis of tri‐ and tetranucleotide 
microsatellite loci, which can often exceed 400 bp in length. 


Only one strand of the double‐stranded DNA fragments in this size standard is 
labeled. The unlabeled strand does not interfere with peak detection of the labeled 
strand when run under denaturing conditions.


GeneScan™ 120 LIZ® denatured fragment lengths (nt): 9 fragments


15 35 80


20 50 110


25 62 120


GeneScan™ 500 LIZ® denatured fragment lengths (nt): 16 fragments


35 139 250†


† Do not use this fragment for sizing. See “Peaks not used for sizing” on page 43 for information.


400


50 150 300 450


75 160 340 490


100 200 350 500
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Figure 11  GeneScan™ 500 LIZ® Size Standard run under denaturing conditions


GeneScan™ 600 
LIZ® and 
GeneScan™ 600 
LIZ® v2.0 Size 
Standards


Note: The GeneScan™ 600 LIZ® and GeneScan™ 600 LIZ® v2.0 Size Standards contain 
the same peaks. The GeneScan™ 600 LIZ® v2.0 Size Standard can be used for 
normalization on 3500 Series instruments.


Range: 20 to 600 bp under denaturing conditions


GeneScan™ 600 LIZ® denatured fragment lengths (nt): 36 fragments


20 120 220 314 414 514


40 140 240 320 420 520


60 160 250 340 440 540


80 180 260 360 460 560


100 200 280 380 480 580


114 214 300 400 500 600
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Figure 12  GeneScan™ 600 LIZ® Size Standard fragments run under denaturing conditions


Optimizing the 3130 Series instrument run module


The run modules provided with these instruments may need to be optimized for use 
with the GeneScan™ 600 LIZ® Size Standard. Add 100 seconds to the run time if 
needed.


Optimizing the 310 instrument run module


The run modules provided with these instruments have not been optimized for use 
with the GeneScan™ 600 LIZ® Size Standard. Add 200 seconds to the run time before 
using this size standard.
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GeneScan™ 1200 
LIZ® Size Standard


Range: 20 to 1200 bp under denaturing conditions


The high fragment density (68 fragments) yields greater sizing precision, and 
landmark fragments allow easy peak‐pattern identification during data analysis.


This size standard is ideal for BAC fingerprinting, T‐RFLP, VNTR, STR, and many 
other DNA fragment analysis applications.


Figure 13  GeneScan™ 1200 LIZ® Size Standard run under denaturing conditions


GeneScan™ 1200 LIZ® Size Standard denatured fragment lengths (nt): 68 fragments


20 280 560 850


30 300 580 860


40 314 600 880


60 320 614 900


80 340 620 920


100 360 640 940


114 380 660 960


120 400 680 980


140 414 700 1000


160 420 714 1020


180 440 720 1040


200 460 740 1060


214 480 760 1080


220 500 780 1100


240 514 800 1120


250 520 820 1160


260 540 840 1200
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Downloading 3130 instrument run modules from our website


Updated run modules for the 3130 Series instrument and the GeneScan™ 1200 LIZ® 
Size Standard are available on our website. Before using the downloaded run modules, 
adjust as described below. Further optimization may be necessary.


Downloading 3730 instrument run modules from our website


Updated run modules for the 3730 Series instrument and the GeneScan™ 1200 LIZ® 
Size Standard are available on our website. Before using the downloaded run modules, 
adjust as described below. Further optimization may be necessary.


36-cm array with POP-4® polymer 50-cm array with POP-4® polymer


• Decrease run voltage to 8000 volts
• Increase run time to 6000 seconds


• Decrease run voltage to 12,000 volts
• Increase run time to 6000 seconds


50-cm array 


• Decrease run voltage to 8000 volts
• Increase run time to 6200 seconds
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GeneScan™ 350 
ROX™ Size 
Standard


Range: 35 to 350 bp under denaturing conditions


Only one strand of the double‐stranded DNA fragments in this size standard is 
labeled. The unlabeled strand does not interfere with peak detection of the labeled 
strand when run under denaturing conditions.


Figure 14  GeneScan™ 350 Size Standard run under denaturing conditions


GeneScan™ 400HD 
ROX™ Size 
Standard


This size standard uses ROX™ dye. The high density of marker bands in this standard 
makes it particularly useful for microsatellite analysis.


Range: 50 to 400 bp under denaturing conditions


Only one strand of the double‐stranded DNA fragments in this size standard is 
labeled. The unlabeled strand does not interfere with peak detection of the labeled 
strand. 


GeneScan™ ROX™ 350 denatured fragment lengths (nt): 12 fragments


35 139 250†


† Do not use this fragment for sizing. See “Peaks not used for sizing” on page 43 for information.


50 150 300


75 160 340


100 200 350


*


10
0


30
020


016
0


15
0


13
9


35
0


34
0


75


35 50


GeneScan™ ROX™ 400HD denatured fragment lengths (nt): 21 fragments


50 160 260 360


60 180 280 380


90 190 290 400


100 200 300 —


120 220 320 —


150 240 340 —
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Figure 15  GeneScan™ 400HD Size Standard run under denaturing conditions


GeneScan™ 
500 ROX™ Size 
Standard


Range: 35 to 500 bp under denaturing conditions 


This size standard is recommended for analysis of tri‐ and tetranucleotide 
microsatellite loci, which can often exceed 400 bp in length. 


Only one strand of the double‐stranded DNA fragments in this size standard is 
labeled. The unlabeled strand does not interfere with peak detection of the labeled 
strand when run under denaturing conditions.


GeneScan™ 500 ROX™ denatured fragment lengths (nt): 16 fragments


35 139 250†


† Do not use this fragment for sizing. See “Peaks not used for sizing” on page 43 for information.


400


50 150 300 450


75 160 340 490


100 200 350 500
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Figure 16  GeneScan™ 500 ROX™ Size Standard run under denaturing conditions


GeneScan™ 1000 
ROX™ Size 
Standard


Range: 


• 100 to 900 bp under non‐denaturing conditions
• 100 to 539 bp under denaturing conditions (verified with POP‐4® polymer only)


Both strands of the GeneScan™ 1000 ROX™ Size Standard fragments are labeled and 
are used for non‐denaturing applications. 


GeneScan™ 1000 ROX™ non-denatured fragment lengths† (nt): 17 fragments


† If run under denaturing conditions (Figure 17 on page 52), fragments run 18 nucleotides shorter than the 
lengths listed above and some or all of the peaks appear split.


47 93 292 695


51 99 317 946


55 126 439 —


82 136 557 —


85 262‡


‡ Do not use this fragment for sizing. See “Peaks not used for sizing” on page 43 for information.


692‡ —
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Figure 17  GeneScan™ 1000 ROX™ Size Standard run under denaturing conditions. Fragments 
run 18 nt shorter than lengths obtained under non-denaturing conditions (see the table on the 
previous page). Under denaturing conditions, sizing is not accurate above 539 nt, therefore the 
and 674-nt (corresponds to the 692-nt) peak is not shown in the figure.


Note: Under denaturing conditions, the two strands of this doubly labeled 
size‐standard migrate at different rates, appearing as split peaks. To ensure sizing 
precision and a reliable size‐standard definition, you must define one peak from each 
split peak pair in the size‐standard definition. 


Ordering custom primers


You can obtain custom 5ʹ‐end labeled primers from the Thermo Fisher Scientific 
Custom Oligo Service. For information, see our website.


Order labeled and unlabeled primer pairs for the markers of interest. 


Testing the primers and optimizing conditions with test DNA panel


Testing Before using primers in an analysis, test the primers and optimize sample preparation, 
PCR, and electrophoresis conditions.


Create a panel of test DNA samples to ensure that expected alleles are detected for 
each marker. Use DNA samples that are representative of your overall study to capture 
as much allelic variation as possible. CEPH Individual 1347‐02 Control DNA is 
available from Thermo Fisher Scientific and can be used in your test DNA panel.


Test DNA panel guidelines:


• Include 8 to 16 samples
• Use samples of good quality that are well‐quantified
• Use equal concentrations of DNA samples


Note: If optimization of signal intensity is necessary for a given sample, inject the 
sample multiple times using a range of injection parameters.


*
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Order unlabeled primers for the markers of interest and optimize amplification 
conditions on your DNA test panel. You may need to optimize a variety of parameters 
including annealing temperature, and variables such as magnesium concentration and 
primer concentration to ensure that the primers work under universal conditions. 
Bands are visualized on agarose gels with ethidium bromide staining.


Optimizing 
conditions


The intensity of emitted fluorescence is different for each dye, and you must optimize 
sample concentration to account for differences in dye‐signal strength. For example, to 
generate signals of equal intensity, you must load approximately three times as much 
NED™ dye‐labeled fragments as 6‐FAM™dye‐labeled fragments.


For more information, see:


• Chapter 3, “Optimizing PCR” on page 55
• Chapter 4, “Optimizing Capillary Electrophoresis” on page 67
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3   Optimizing PCR


This chapter contains general information for PCR. For application‐specific 
information on PCR, see the application chapters later in this guide.


This chapter covers:


■ Safety information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   55


■ Isolating, purifying, quantifying, and storing DNA . . . . . . . . . . . . . . . . . . . . . . . .   55
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Safety information


IMPORTANT! For every chemical, read the Safety Data Sheets (SDSs) and follow the 
handling instructions. Wear appropriate protective eyewear, clothing, and gloves.


Note: For the SDSs of chemicals not distributed by Thermo Fisher Scientific, contact 
the chemical manufacturer.


Isolating, purifying, quantifying, and storing DNA


Isolating DNA DNA isolation methods depend on your starting DNA source. Refer to guidelines for 
your application for information on isolating DNA.


IMPORTANT! DO NOT FREEZE BLOOD SAMPLES before DNA isolation. Freezing 
can lyse red blood cells, and increase the concentration of PCR inhibitors in DNA 
samples.
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Purifying DNA The quality, accuracy, and amplified length of a DNA fragment can be significantly 
affected by characteristics of the sample itself and the method used for purification.


IMPORTANT! The success of AFLP® analysis is particularly dependent upon the 
quality of DNA.


Select a method based on the sample source or tissue type, how it was obtained from 
its source, and how it was handled or stored before purification. Go to 
www.lifetechnologies.com for the latest information on DNA purification.


Quantifying DNA For PCR with custom primers, optimize DNA concentration for your application. 
Concentration may range from 10 to 100 ng of purified DNA per reaction.


It is almost always necessary to dilute PCR amplification products before adding them 
to the sample tube. Typically, the required dilution is 1:3 to 1:80 (PCR product‐to‐
distilled, deionized water or Hi‐Di™ Formamide).


Begin by optimizing PCR run conditions for your specific application. Then run a 
dilution series on your instrument to determine the optimal dilution. Alternatively, 
run 1 μL of PCR product on a mini‐gel. If, after ethidium bromide staining, the product 
signal is visible but not oversaturated, try a 1:10 dilution.


After determining the optimal dilution ratio, you can use the same dilutions for 
subsequent analyses because PCR yields should be fairly consistent. Any changes to 
the PCR conditions or the primer design may require different dilutions.


Note: Different dyes emit different fluorescent intensities. Therefore, PCR product 
concentrations may need optimization depending on relative fluorescence intensity 
during electrophoresis. See “Emission and absorption (excitation) wavelengths and 
relative intensities” on page 38. 


Storing prepared 
DNA before or after 
PCR


Store the prepared samples at –20 °C to 4 °C until you perform capillary 
electrophoresis. 



www.lifetechnologies.com
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Handling primers


Reconstituting and 
diluting primers


Primers are commonly shipped in a lyophilized state. The units of a lyophilized primer 
are given as a mass, in picomoles.


To create a stock of primers or probe, reconstitute the primer or probe in sterile 
1✕ TE buffer (1mM Tris, 0.1mM EDTA, pH 8.0) or sterile, nuclease‐free water.


Quantifying 
primers


Measure the primer quantity with a spectrophotometer using a primer‐specific 
absorption coefficient. 


Storing primers • –20°C to –80°C for stock solution (undiluted, keep concentration as high as 
possible)


• +4°C for working solution, diluted appropriately (up to one month) 


Using control DNA


Purpose of control 
DNA


• Serves as a positive control for troubleshooting PCR amplification
Control DNA allows you to distinguish between problems with the sample DNA 
(the control DNA amplifies but samples do not) and problems with reagents, 
thermal cyclers, or protocols (the control DNA does not amplify).


• Allows you to monitor sizing precision
Because the control DNA is not used to calculate the sizing curve, you can use the 
sizes obtained during different capillary injections to verify that sizing precision 
(reproducibility) is within acceptable limits.


• Allows you to correlate the fragment sizes that are obtained in different runs or 
on different instruments.


Guidelines for use • Amplify at least one control DNA sample in every PCR run.
• Include at least one injection of amplified control DNA during every series of 


capillary runs. Use one control injection for every variation in the electrophoresis 
parameters.


CEPH 1347-02 
Control DNA


CEPH Individual 1347‐02 Control DNA is available for human studies from Thermo 
Fisher Scientific (Part no. 403062).
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Reaction volumes and plate types


Reaction volumes Reaction volumes for Thermo Fisher Scientific PCR thermal cyclers are 5 to 100 μL.


Using small 
amounts of 
template


Although reaction tubes usually do not need to be sterilized or siliconized, use 
autoclaved tubes when amplifying with quantities (approximately 150 to 500 pg) of 
starting DNA template.


Autoclaved PCR tubes are available from Thermo Fisher Scientific (see “Thermal 
cyclers and accessories” on page 193).


Plate types Table 9  Reaction plates for each thermal cycler


Thermal Cycler Block Format Reaction Plate Type Networking 
capability Uses


Veriti® 96-Well 
Thermal Cycler


0.1 mL or 0.2 mL 
Alloy VeriFlex™ 
Blocks


Standard 0.2 mL and 
Fast 0.1 mL 96-well 
formats


Yes 10 to 80 μL medium/high 
throughput.


VeriFlex Blocks™ provide 
“better than gradient” PCR 
optimization. 


Veriti® 384-Well 
Thermal Cycler


0.02 mL aluminum 
single block


384-well plate Yes 5 to 20 μL high throughput, 
small sample volume. 


Dual 96-Well 
GeneAmp® PCR 
System 9700


2 aluminum 
0.2 mL 96-well 
blocks


96-well, 0.2 mL format No 10 to 100 μL high throughput, 
small sample volume.


Dual 384-Well 
GeneAmp® PCR 
System 9700


2 aluminum 
0.02 mL 384-well 
blocks


384-well, 0.02 mL format No 5 to 20 μL high throughput, 
small sample volume.


Auto-Lid Dual 
384- Well 
GeneAmp® PCR 
System 9700


2 aluminum 
0.02 mL 384-well 
blocks


384-well plate No 5 to 20 μL high throughput, 
small sample volume with 
robotic capability.


2720 Thermal 
Cycler


0.2 mL aluminum 
single block


96-well, 0.2 mL format No Ideal for basic PCR using 
0.2 mL reaction tubes or 
96-well reaction plates.
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Reagent concentrations


The following factors can affect overall yield of specific DNA target sequences:


• dNTP concentration
• Magnesium ion concentration
• Primer concentration
• Template concentration
• Enzyme concentration


dNTP 
concentration


In the standard GeneAmp® PCR protocol, the concentration of each deoxynucleoside 
triphosphate (dNTP) is 200 μM. 


In most cases, lower dNTP concentrations do not significantly affect the yield of PCR 
amplification product and will increase the fidelity of the PCR amplification product. 
However, for efficient base incorporation, keep the four dNTP concentrations balanced 
and above the estimated Km of each dNTP (10 to 15 μM).


Some applications might require higher dNTP concentration (especially when dNTP 
analogues are used). However, excess dNTPs decrease enzyme fidelity.


Magnesium ion DNA polymerases require free magnesium ion in solution for activity. For most PCR 
amplifications, you can relate product yield and specificity as well as enzyme fidelity 
to the free magnesium ion (Mg2+) concentration: 


[free Mg2+] = [total Mg2+] ‐ [total dNTP] ‐ 2[EDTA]


In general, an increase in free magnesium concentration leads to an increase in product 
yield but a decrease in specificity and fidelity. To identify the magnesium 
concentration that gives the best compromise between yield and specificity, in the 
presence of 800 μM total dNTP concentration, run a MgCI2 reaction series in 50‐μM 
increments over the range from 100 to 400 μM MgCI2.


Template 
concentration


The concentration of template in a sample can affect the success of PCR amplification. 
Too much template promotes non‐specific binding of primers to secondary sites or 
changes the pH of the reaction mix. Too little template can result in poor yields, 
especially if the template is degraded.


Even very low template concentrations (10 copies) are often sufficient for successful 
PCR amplification.


If the starting sample is DNA, you can use up to 20,000 copies of the target to start 
optimization experiments. In general, this translates to:


• 1 to 5 ng of cloned template
• 200 pg to 1 ng of genomic DNA


Start optimization experiments with less genomic DNA if starting sample is limited. 
With clean, good‐quality genomic DNA, 500 to 1000 pg of starting sample is typically 
sufficient.
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Enzyme 
concentration


For most PCR applications, 2.0 to 2.5 units of AmpliTaq Gold® DNA Polymerase is 
recommended for each 100‐μL reaction volume.


Note: To avoid the inaccuracies involved in pipetting 0.5‐μL amounts of enzyme into 
each reaction, prepare a fresh master mix of reagents and add the enzyme.


Preventing competing side reactions: hot-start PCR


When to use Consider using the hot‐start technique whenever you need to improve the specificity 
and sensitivity of your PCR amplifications. Loss of specificity and sensitivity are often 
caused by competing side reactions, which usually occur during the pre‐PCR setup 
period. (A common competing side reaction involves the amplification of non‐target 
sequences in background DNA due to mispriming or to primer oligomerization.)


Limitations and 
alternatives


The hot‐start technique is cumbersome. If you have high‐throughput needs, switching 
to AmpliTaq Gold® DNA Polymerase will give the same benefits as performing the 
hot‐start technique, without the need for using wax barriers or opening reaction tubes. 
If you are already using AmpliTaq Gold® DNA Polymerase, performing the hot‐start 
technique will not improve the specificity and sensitivity of PCR amplification.


Components necessary for amplification must be kept separately so that critical 
reactants do not mix until reaching a temperature sufficiently high to suppress primer 
self‐annealing or annealing to non‐target sequences.


Note: Although manual hot‐start PCR can increase specificity and yield, it is 
inconvenient and you can encounter reproducibility and contamination problems.


Thermal cycling parameters Veriti® Thermal Cyclers


AmpliTaq_Gold Use this profile for hot‐start PCR in place of labor‐intensive methods such as manual 
hot‐start or wax‐bead‐mediated hot‐start techniques. The Hot‐start technique helps to 
minimize the formation of primer‐dimers or non‐specific products, thereby increasing 
specificity and sensitivity of PCR. This profile specifies a pre‐PCR heat step for 
activation of AmpliTaq Gold® DNA Polymerase. 
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General PCR Use this profile for standard PCR.


Time-release PCR Use this profile with AmpliTaq Gold® DNA Polymerase. This method minimizes the 
pre‐PCR activation step and adds a minimum of 10 additional cycles, allowing for 
slow activation of the enzyme during cycling. This provides a simple method where 
polymerase activity increases more slowly as product accumulates, improving 
specificity. 


Touchdown PCR Use this profile if the optimal annealing temperature is not known. This method 
incrementally decreases the annealing temperature in early cycles to maximize the 
yield of specific products. 







62 DNA Fragment Analysis by Capillary Electrophoresis


Chapter 3  Optimizing PCR
Thermal cycling parameters 9700 Thermal Cyclers3


Thermal cycling parameters 9700 Thermal Cyclers


AmpliTaq_Gold Use this profile for hot‐start PCR in place of labor‐intensive methods such as manual 
hot‐start or wax‐bead‐mediated hot‐start techniques. The hot‐start technique helps to 
minimize the formation of primer‐dimers or non‐specific products, thereby increasing 
specificity and sensitivity of PCR. This profile specifies a pre‐PCR heat step for 
activation of AmpliTaq Gold® DNA Polymerase. 


General PCR Use this profile for standard PCR.


LMS2 Use this profile with Linkage Mapping Set primers. Linkage Mapping Set primers are 
for analysis of select microsatellite loci from the Généthon human linkage map. 


Time Release PCR Use this profile with AmpliTaq Gold® DNA Polymerase. This method minimizes the 
pre‐PCR activation step and adds a minimum of 10 additional cycles, allowing for 
slow activation of the enzyme during cycling. This provides a simple method where 
polymerase activity increases more slowly as product accumulates, improving 
specificity. 
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Touchdown PCR Use this profile if the optimal annealing temperature is not known. This method 
incrementally decreases the annealing temperature in early cycles to maximize the 
yield of specific products. 


XL PCR Use this profile for amplification of 5 to 40 kb PCR products using rTth DNA 
Polymerase, XL and unique reaction conditions. By providing longer templates, XL 
PCR complements technologies for rapid, long‐range PCR. More complete genes can 
be amplified in one reaction from known expressed sequences, allowing more introns 
to be spanned. You can use XL PCR to amplify the control target (a 20.8‐kb product 
from Lambda DNA) supplied in the kit.


Optimizing thermal cycling parameters


Optimizing 
temperature


Six independent temperature blocks are available for the Veriti® Thermal Cycler. Each 
block provides precise control over thermal cycling parameter optimization. For 
information, refer to our website.


To find the optimal thermal cycling parameters, perform a series of runs varying the 
annealing or denaturation temperatures in 2°C increments.


Note: Do not vary more than one parameter at a time.
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Guidelines The following table summarizes the effects of modifying temperature control 
parameters on PCR performance.


Avoiding contamination


PCR protocols are extremely sensitive to contaminants in the DNA. Although many 
protocols describe “simple” or “fast” extraction or purification methods, carefully 
evaluate any changes or improvements in extraction or purification methods. (Also, be 
sure that the physical and chemical condition of the sample itself are adequate for the 
intended labeling and assay methods.)


PCR setup work 
area


IMPORTANT! These items should never leave the PCR Setup Work Area.


• Calculator
• Gloves, disposable
• Marker pen, permanent
• Microcentrifuge
• Microcentrifuge tubes, 1.5‐mL, or 2.0‐mL, or other appropriate clean tube (for 


Master Mix preparation)
• Microcentrifuge tube rack
• Pipette tips, sterile, disposable hydrophobic filter‐plugged
• Pipettors
• Tube decapper, autoclavable
• Vortex


 Change in thermal cycling parameter Effect on PCR performance


Increase denaturation temperatures 
(up to 96°C)


• Can be necessary to allow denaturation, 
especially with G+C-rich templates


• Can also cause template degradation by 
depurination


Decrease annealing temperatures Can increase yield, but can reduce specificity


Increase annealing temperatures Increases specificity, but can reduce yield
Set the denaturation, annealing, and 
extension step to at least:
• 15 seconds (preferably 30 seconds) with 


the GeneAmp® PCR System 9700
• 45 seconds using thin-walled tubes with 


the DNA Thermal Cycler


Allows samples to reach thermal equilibrium 
at each stage


Use the autoextension (or AutoX) function 
of a thermal cycler to allow longer 
extension times in later cycles†


† For most applications, an extension temperature of 72°C is effective and rarely requires optimization. In the 
two-temperature PCR process, the combined annealing/extension step temperature should range from 
60 to 70°C.


Increases yield by allowing complete extension 
of PCR product in later cycles
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Amplified DNA 
work area


IMPORTANT! Place the thermal cyclers in the Amplified DNA Work Area.


You can use the following systems:


• Veriti® 96‐Well Thermal Cycler
• GeneAmp® PCR System 9700 with the Silver 96‐Well Block
• GeneAmp® PCR System 9700 with the Gold‐plated Silver 96‐Well Block


Avoiding 
contamination 
from the 
environment


To avoid general contamination, take the following precautionary measures: 


• Change pipet tips between samples.
• Use filter‐plugged pipet tips.
• Clean any work‐contaminated surface using a cloth soaked with 50% bleach.


IMPORTANT! Before cleaning the sample block of a thermal cycler, refer to the 
instrument user guide for the proper procedure.


• Close sample tubes when not using them.
• Always run a no‐DNA negative control.


A negative control contains no template DNA, only primers and the DNA diluent 
(usually water or buffer).


• Aliquot reaction reagents to minimize the number of times you use a stock 
solution.


Avoiding PCR 
product carryover


PCR product carryover is the contamination of an unamplified sample with previously 
amplified DNA.


Why carryover is a particular concern


PCR product carryover is a particular concern because amplified PCR product is an 
ideal template for subsequent amplifications of that same target.


A single PCR amplification produces a large number of copies (as many as 1013). The 
inadvertent transfer of even a tiny volume or aerosol of amplified product can 
significantly contaminate unamplified samples. Contamination can result in 
false‐positives and the detection and amplification of the contaminating sequence 
instead of the target sequence.


Precautionary measures
• Use positive‐displacement pipettes or filter‐plugged pipette tips.
• Physically separate reactions before and after amplification.
• Handle pre‐ and post‐PCR solutions with separate sets of:


– Pipettes
– Pipette tips
– Microcentrifuge tubes
– Gloves


• Use AmpErase® UNG in reaction mixtures to prevent the subsequent 
reamplification of dU‐containing PCR products.
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For more 
information


Thermo Fisher Scientific supplies the GeneAmp® PCR Carryover Prevention Kit 
(Part no. N808‐0068) and AmpErase® UNG (Part no. N808‐0096) to ensure that PCR 
products are not reamplified in subsequent PCR amplifications.
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Safety information


For safety and biohazard guidelines, refer to the “Safety” section in the user guide for 
your instrument. For every chemical, read the Safety Data Sheets (SDSs) and follow the 
handling instructions. Wear appropriate protective eyewear, clothing, and gloves. 


Note: For the SDSs of chemicals not distributed by Thermo Fisher Scientific, contact 
the chemical manufacturer.


Overview


Note: Perform capillary electrophoresis under well‐controlled conditions with 
standard operating procedures. We recommend using a dedicated instrument 
platform for an experiment to minimize random error due to sizing imprecision.


This chapter contains general information for capillary electrophoresis. For 
application‐specific information on capillary electrophoresis, see the application 
chapters later in this guide.


Thermo Fisher 
Scientific Genetic 
Analyzers


Table 10  Thermo Fisher Scientific Genetic Analyzers (capillary electrophoresis technology)


For more information on instruments, see “Instrument documentation” on page 199.


Instrument Number of 
capillaries


Capillary 
array 
length


Polymer 
type Sample capacity Data Collection Software 


version


3500 8 36† and 
50 cm


† 3500 Series instruments: 36-cm capillary arrays and POP-4® polymer are used for HID applications only.


POP-7™
POP-4®†


POP-6™


96-well plates and 
8-tube strips


3500 Series Software v1.0 
or later


3500xL 24 96- and 384-well plates 
and 8-tube strips


3730 48 36 and 
50 cm


POP-7™
POP-6™


96- and 384-well plates Data Collection Software 
v3.0 or v3.1 or later


3730xl 96


3130 4 22, 36, and 
50 cm


POP-7™
POP-4®


POP-6™


96- and 384-well plates Data Collection Software 
v3.0 or v3.1 or later


3130xl 16


310 1 47 cm POP-4®


POP-6™
Up to 48 or 96 sample 
tubes


310 Data Collection 
Software
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Overview of run 
modules


A run module contains electrophoresis parameters, such as oven temperature, detector 
cell temperature, ramp rate, injection time and voltage, and run time or run voltage. 
Each run module provided with the Data Collection Software has been optimized for a 
specific instrument, polymer, capillary, and sample configuration (run modules for the 
3500 Series instrument are embedded in the instrument protocols). Some settings, such 
as injection time/voltage or run time, may need to be optimized for your instrument 
and application.


Updated versions of run modules for your instrument may be available on our 
web site.


Using controls To simplify troubleshooting, run controls with every run for multicapillary 
instruments or each set of runs on 310 instruments.


3500 Series instruments


The 36-cm capillary arrays and POP-4® polymer are used for HID applications only.


Run modules Table 11  3500 Series instrument run modules


Run modules type


and


run modules name


Configuration 23 hours Throughput† Performance


Capillary 
length Polymer Run 


Time 3500 3500xL Range‡


Sizing Precision§


50 bp-
400 bp


401 bp-
600 bp


601 bp-
1200 bp


Fragment analysis


FragmentAnalysis50_POP7


50 cm POP-7™ ≤40 min ≥280 ≥840 ≤40 to 
≥520


<0.15 <0.30 NA††


Fragment analysis


FragmentAnalysis50_POP6


50 cm POP-6™ ≤100 min ≥112 ≥336 ≤20 to 
≥550


<0.15 <0.30 NA††


Long fragment analysis


LongFragAnalysis50_POP7


50 cm POP-7™ ≤125 min ≥88 ≥360 ≤40 to 
≥700


<0.15 <0.30 <0.45


HID


HID36_POP4


36 cm POP-4® ≤35 min ≥312 ≥936 ≤60 to 
≥400


<0.15 NA†† NA††


HID


HID36_POP7


36 cm POP-7™ ≤26 min ≥424 ≥1272 ≤60 to 
≥400


<0.15 NA†† NA††


SNaPshot®


SNaPshot50_POP7


50 cm POP-7™ ≤30 min ≥376 ≥1104 ≤40 to 
≥120


<0.50 NA†† NA††


† Throughput (samples/day): The total number of samples run in 23 hours (0.5 hour for user interaction and 0.5 hours for warm-up time).
‡ Resolution range: The range of bases over which the resolution (peak spacing interval divided by the peak width at half-max in a GeneScan™ 


600 LIZ® or GeneScan™ 1200 LIZ® Size Standard sample sized with a third order fit) is ≥1. The table shows the resolution range in ≥90% of 
samples.


§ Sizing precision: Standard deviation of sizes for one allele in the DS-33 install standard sized with the GeneScan™ 600 LIZ® Size Standard v2.0 
across multiple capillaries in the same run. For one injection to pass, 100% of the alleles in that injection must meet the intra-run sizing 
precision specifications. The table shows the sizing precision of 100% of alleles in ≥90% of samples.


††Not applicable because of the size of the fragments collected in the run. 
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Performance Table 12  3500 Series instrument resolution, largest fragment, and sizing


Dye sets and 
matrix standards


Table 18 on page 86 lists the dye sets and matrix standards each instrument.


Creating a custom 
dye set


IMPORTANT! We recommend using only Thermo Fisher Scientific dyes. Thermo Fisher 
Scientific provides calibration reagents that have been optimized for our dye sets.


Non‐Thermo Fisher Scientific dyes (or mixed isomers of dyes) have variable emission 
spectra and require a spectral calibration generated for the specific dyes to correct for 
the spectral overlap between the dyes. You are responsible for obtaining the 
appropriate spectral calibration reagents and for optimizing custom dye sets to ensure 
the dye labels do not affect PCR efficiency.


1. In the DyeSet library, click Create.


2. Enter a dye set name.


3. Select a chemistry and the AnyDye dye set template. 


4. Select the dye colors to use and set the calibration peak order:


General Sizing Precision of 100% of Alleles 
in ≥90% of Samples 


Multirun Sizing of 100% of Alleles in 
≥90% of Samples


Resolution 
Range in ≥90% 


of Samples


Largest 
Fragment 


Collected in 
≥90% of 
Samples


50–400 bp 401–600 
bp


601–1,200 
bp 50–400 bp 401–600 


bp
601–1,200 


bp


≤40 to ≥520 ≥600 <0.15 <0.30 NA <1 bp <2 bp NA


≤20 to ≥550 ≥600 <0.15 <0.30 NA <1 bp <2 bp NA


≤40 to ≥700 ≥1,200 <0.15 <0.30 <1 bp <2 bp <3 bp


≤60 to ≥400 ≥420 <0.15 NA NA <1 bp NA NA


≤60 to ≥400 ≥420 <0.15 NA NA <1 bp NA NA


≤40 to ≥120 ≥120 <0.50 NA NA <1 bp NA NA







71DNA Fragment Analysis by Capillary Electrophoresis


Chapter 4  Optimizing Capillary Electrophoresis
3500 Series instruments 4


a. Select the dye colors to use, which specifies the order number of the dye used 
internally by the software. Note that when you deselect a dye, the order 
number of the dye used internally by the software changes. The examples 
below are for a 3500 Series instrument with 6‐dye support, but the logic 
applies to 4 and 5 dyes.
• In Example 1 with all dyes selected, internal order number is Blue (1), 


Green (2), Yellow (3), Red (4), Purple (5), Orange (6).
• In Example 2 with the Purple dye deselected, internal order number is 


Blue (1), Green (2), Yellow (3), Red (4), Orange (5) ‐ the internal order 
number of Orange changes to 5.


• In Example 3 with the Blue, Yellow, and Purple dyes deselected, internal 
order number is Green (1), Red (2), Orange (3) ‐ the internal order 
number of Green changes to 1, Red changes to 2, and Orange 
changes to 3.


b. Specify the order of the peaks in the calibration standard you are using. Use 
the internal order number of the dye based on the dyes selected.


IMPORTANT! The Calibration Peak Order fields do not correspond to the dye 
colors displayed above the Calibration Peak Order fields.


• In Example 1 on the next page, if the order of the peaks in the 
calibration standard you are using is Orange, Red, Yellow, Blue, Green, 
Purple, specify for Calibration Peak Order: 6 (Orange), 4 (Red), 
3 (Yellow), 1 (Blue), 2 (Green), 5 (Purple).


• In Example 2 if the order of the peaks in the calibration standard you 
are using is Orange, Red, Yellow, Blue, Green, specify for Calibration 
Peak Order: 5 (Orange), 4 (Red), 3 (Yellow), 1 (Blue), 2 (Green).







72 DNA Fragment Analysis by Capillary Electrophoresis


Chapter 4  Optimizing Capillary Electrophoresis
3500 Series instruments4


• In Example 3 if the order of the peaks in the calibration standard you 
are using is Orange, Red, Green, specify for Calibration Peak Order: 
3 (Orange), 2 (Red), 1 (Green).Expand the Parameters section, then 
specify remaining settings.


5. Perform a spectral calibration using the AnyDye dye set.


6. Create an instrument protocol that specifies the custom dye set, then specify the 
instrument protocol in an assay.


For more 
information


Refer to the specification sheet for your instrument to select a combination of capillary 
array and polymer that provide the required resolution (see “Instrument 
documentation” on page 199).
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3730 Series instruments


Note: Because of the close proximity of capillaries on the 96‐capillary 3730xl 
instrument, we recommend using the 48‐capillary 3730 instrument for fragment 
analysis.


Note:  Sizing precision may be lower than expected for fragments <50 bp run on 
3730/3730xl instruments with POP‐7™ polymer.


Run module and 
performance


Note: If you use GeneScan™ 1200 LIZ® Size Standard, download a new run module 
and optimize it before use. See “Downloading 3730 instrument run modules from our 
website” on page 48.


Table 13  3730 Series instrument run module


Refer to the specification sheet for your instrument to select a combination of capillary 
array and polymer that provide the required resolution (see “Instrument 
documentation” on page 199).


Dye sets and 
matrix standards


Table 18 on page 86 lists the dye sets and matrix standards each instrument.


Creating a custom 
dye set


IMPORTANT! We recommend using only Thermo Fisher Scientific dyes. Thermo Fisher 
Scientific provides calibration reagents that have been optimized for our dye sets.


Non‐Thermo Fisher Scientific dyes (or mixed isomers of dyes) have variable emission 
spectra and require a spectral calibration generated for the specific dyes to correct for 
the spectral overlap between the dyes. You are responsible for obtaining the 
appropriate spectral calibration reagents and for optimizing custom dye sets to ensure 
the dye labels do not affect PCR efficiency.


The software assumes the following dye color order: blue, green, yellow, red, orange.


1. In the navigation pane of the Data Collection Software, click 
GA Instruments >  ga3730 or ga3130 >  Protocol Manager.


2. In the Instrument Protocols pane, click New. The Protocol Editor opens.


3. In the Protocol Editor, create a spectral protocol for the Any4Dye or Any5Dye dye 
set, specifying the appropriate protocol parameters.


4. Create a Spectral Plate Record using the newly created Spectral Instrument 
Protocol. 


5. Perform a spectral calibration.


Fragment 
analysis run 


modules
Resolution Runs/


day


3730 Analyzer 3730xl Analyzer 


Samples/
day


Genotypes/
day


Samples/
day


Genotypes/
day


Fragment 
Analysis


Up to 500 bp resolution with 
0.15 bp sizing resolution


44 4224† 84,508 2112 42,254†


† 20 genotypes/sample.
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6. Set the custom dye set calibration as the active spectral calibration:


a. In the tree pane of the Data Collection software, click 
GA Instruments > ga3130xl  or ga3130 >  instrument 


name > Spectral Viewer.


b. In the Dye Set drop‐down list, select the custom dye set.


c. In the List of Calibrations for Dye Set drop‐down list, select the spectral 
calibration you want to use. The spectral profile and raw data is displayed.


d. Click Set.


e. Create an instrument protocol that specifies the custom dye set.


For more 
information


Refer to the specification sheet for your instrument to select a combination of capillary 
array and polymer that provide the required resolution (see “Instrument 
documentation” on page 199).
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3130 Series instruments 


Run modules and 
performance


Note: If you use GeneScan™ 1200 LIZ® Size Standard, download a new run module 
and optimize it before use. See “Downloading 3130 instrument run modules from our 
website” on page 48.


Table 14  3130 Series instrument run modules and resolution


Refer to the specification sheet for your instrument to select a combination of capillary 
array and polymer that provide the required resolution (see “Instrument 
documentation” on page 199).


Dye sets and 
matrix standards


Table 18 on page 86 lists the dye sets and matrix standards each instrument.


Creating a custom 
dye set


IMPORTANT! We recommend using only Thermo Fisher Scientific dyes. Thermo Fisher 
Scientific provides calibration reagents that have been optimized for our dye sets.


Non‐Thermo Fisher Scientific dyes (or mixed isomers of dyes) have variable emission 
spectra and require a spectral calibration generated for the specific dyes to correct for 
the spectral overlap between the dyes. You are responsible for obtaining the 
appropriate spectral calibration reagents and for optimizing custom dye sets to ensure 
the dye labels do not affect PCR efficiency.


The procedure for creating custom dye sets is the same as the procedure for the 3730 
Series instruments. “Creating a custom dye set” on page 73.


For more 
information


Refer to the specification sheet for your instrument to select a combination of capillary 
array and polymer that provide the required resolution (see “Instrument 
documentation” on page 199).


Fragment analysis run 
modules


Array 
length Polymer Run 


time


24-hr throughput†


Resolution
Performance


SD‡
3130 


Analyzer 
GT†


3130xl 
Analyzer 


GT†


Fragment Analysis 22_POP4 22 cm POP-4® 20 min 5,760 23,040 400 bp 0.50


SNP22_POP4 22 cm POP-4® 15 min 3840§ 15,360§ 120 bp 0.50


Fragment Analysis 36_POP7 36 cm POP-7™ 35 min 3280 13,120 500 bp 0.15


Fragment Analysis 36_POP4 36 cm POP-4® 45 min 2560 10,240 500 bp 0.15


HID Fragment Analysis 
36_POP4 


36 cm POP-4® 45 min 2560 10,240 500 bp 0.15


SNP36_POP4 36 cm POP-4® 30 min 3840 15,360 120 bp 0.15


Fragment Analysis 50_POP7 50 cm POP-7™ 50 min 2240 8,960 500 bp 0.15


Fragment Analysis 50_POP4 50 cm POP-4® 65 min 1760 7,040 500 bp 0.15


Fragment Analysis 50_POP6 50 cm POP-6™ 90 min 1280 5,120 500 bp 0.15


† 20 genotypes/injection.
‡ Standard deviation: 1 base pair (bp) resolution at 99.99% accuracy.
§ 10 genotypes/injection.
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310 instruments


Run modules and 
performance


Note: If you use GeneScan™ 600 LIZ® Size Standard, optimize the run module before 
use. See “Optimizing the 310 instrument run module” on page 46.


Table 15  310 instrument run module


Refer to the specification sheet for your instrument to select a combination of capillary 
array and polymer that provide the required resolution (see “Instrument 
documentation” on page 199).


Dye sets and 
matrix standards


Table 18 on page 86 lists the dye sets and matrix standards each instrument.


Optimizing sample loading concentration


Note: Sample overloading can clog capillaries.


• Optimize the ratio of sample‐to‐size standard and Hi‐Di™ formamide using the 
values listed below as a starting point.


• If you anticipate an extremely high sample concentration, run dilutions of the 
sample. If the signal is too strong, you can further dilute the sample or you can 
decrease the sample injection time and/or injection voltage.


• If the signal is too weak, first try increasing the signal by increasing the sample 
injection time or voltage.


• To optimize the signal intensity for a given sample, inject the same sample 
multiple times using a range of injection parameters.
If the signal intensity is still too weak or the resolution is poor, concentrate the 
sample.


Fragment 
analysis run 


modules
Resolution


Samples/day
Genotypes/day


GS STR POP4 1 base detection up to 250 bases with 0.15 SD


2 base detection 250 to 350 bases with 0.3 SD


4-dye >57 720 genotypes†


5-dye >57 960 genotypes‡


† 15 genotypes/run.
‡ 20 genotypes/run.


Components 3500 Series, 3730 Series, and 
3130 Series instruments 310 instrument


Sample 0.5 µL per reaction 0.5 µL per reaction


Size standard 0.5 µL per reaction 0.5 µL per reaction


Hi-Di™ Formamide†


† Hi-Di™ Formamide (Part no. 4311320) is purchased separately from the size standard.


9.0 µL per reaction 11.0 µL per reaction
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If the signal intensity is too low after concentration, see “Desalting” on page 190.
• Different dyes emit different fluorescence intensities. Therefore, concentrations of 


PCR products may have to be increased or decreased depending on relative 
fluorescence intensity during electrophoresis. (See “Emission and absorption 
(excitation) wavelengths and relative intensities” on page 38). 


Optimizing signal intensity


Optimal detection 
ranges


Thermo Fisher Scientific genetic analyzers can convert a limited range of fluorescence 
signal into digital values. For optimal results, ensure the signal intensities are within 
the ranges listed below.


Table 16  Signal intensity ranges and fluorescence saturation


Balancing 
size-standard and 
sample-peak 
intensities


The intensity of size‐standard peaks should be 30 to 100% of the intensity of sample 
peaks. Dilute samples before preparing capillary electrophoresis reactions to balance 
the signal intensities. In the example below, the undiluted sample yields the correct 
size standard‐to‐peak intensity ratio.


Instrument Recommended signal 
intensity range Fluorescence saturation


3500 Series 175–10,000 RFU 30,000 RFU


3730 Series 150–10,000 RFU 30,000 RFU


3130 Series 150–4,000 RFU 8000 RFU


310 150–4000 RFU 8000 RFU


Undiluted


Diluted 1:4


Diluted 1:6


Size-standard 
peaks should be 
30 to 100% of the 
intensity of sample 
peaks
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If signal intensity is 
above the detection 
range


When the signal intensity of a peak is too high, the instrument cannot measure the true 
value of the signal and consequently cannot compensate for the spectral overlap 
between the dyes. As a result, artifact peaks called “bleed‐through” or “pull‐up” peaks 
can appear beneath the sample peaks. These pull‐up peaks can corrupt both 
automated sizing (because extra peaks are present in the size‐standard dye color) and 
the analysis of samples (because the size standard is present in each sample). 


If signal intensity is high, you can:


• Dilute the template before PCR
• Dilute the amplified sample before adding to formamide
• Decrease the sample injection time and/or injection voltage


If signal intensity is 
below the detection 
range


When signal is too low, the signal‐to‐noise ratio is also low and makes it difficult to 
discriminate between sample peaks and common background fluctuations.


If signal intensity is low, you can:


• Increase the sample injection time or injection voltage
• Increase the volume of template added to the PCR reaction


Minimizing signal 
intensity variation


To minimize signal intensity variations, consider the ionic strength of samples and 
consumables. The amount of DNA injected is inversely proportional to the ionic 
strength of the solution. Note the following:


• Samples high in salt result in poor injections. 
• PCR reactions vary in efficiency, therefore some reactions may result in higher 


ionic concentration post‐amplification. 
• Conductivity of the solvent used for injection affects the sample injection and can 


cause variation in peak height.
The recommended injection solvent, Hi‐Di™ Formamide, is highly deionized 
formamide, formulated with a stabilizer. Storage of Hi‐Di™ Formamide is 
important in maintaining the quality and conductivity of the solvent. See “Hi‐
Di™ Formamide storage” on page 82.


For more information, see “Irregular signal intensity troubleshooting” on page 164.


Optimizing electrokinetic injection parameters


Electrokinetic injection parameters affect data quality, run‐to‐run precision in sizing, 
and reproducibility in the amount of sample loaded. Optimize parameters to inject 
sufficient DNA to yield peaks of adequate height (that is, data with a good signal‐to‐
noise ratio) while maintaining the resolution and precision required by the 
application.


The Data Collection Software includes run modules with preset values for injection 
times and voltages that have been optimized for specific instrument/polymer/capillary 
length configurations. These values are adequate for many applications. However, 
consider modifying the injection parameters if the run modules yield signal that is too 
strong or too weak or if the resolution is poor. (The maximum recommended injection 
time is 30 seconds and the maximum possible injection voltage is 15 kV.)
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Definition of 
resolution


The resolution, Rs, of two peaks in an electropherogram is defined as:


where P1 and P2 are the peak positions measured below the peak apex and W1 and W2 
are the peak widths measured at half peak maximum.


An Rs value of 1 corresponds to fragments that can be discriminated by one nucleotide.


Optimizing 
injection time


Injection time affects signal intensity and resolution.


Note: Salt concentration can also affect signal intensity and resolution. If adjusting 
injection time and voltage does not provide adequate signal strength, you may need to 
concentrate the sample or desalt the sample (“Desalting” on page 190).


Attribute Effect of injection time


Signal 
intensity


Signal intensity (as measured both by peak height and by peak area) typically increases linearly with 
increasing injection time. However, an n-fold increase in injection time does not result in an n-fold 
increase in peak height. In the examples below, no improvement is seen after 10 seconds for the larger 
fragment. The signal decreases dramatically after 40 seconds for the smaller fragment. As the injection 
time increases, the resolution decreases, leading to increasing peak widths and decreasing peak 
heights


Resolution Increasing the injection time decreases the resolution. As shown below, the negative effect on resolution 
is more pronounced for larger fragments.


The decrease in resolution results from an increase in peak width (as opposed to a decrease in peak 
separation).
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Optimizing 
injection voltage


Injection voltage affects signal strength. However, lower voltages, which produce 
lower currents, are often preferable because injection timing is more accurate. Accurate 
timing ensures reproducibility in sample loading.


Note: Salt concentration can also affect signal intensity and resolution. If adjusting 
injection time and voltage does not provide adequate signal strength, you may need to 
concentrate the sample or desalt the sample (“Desalting” on page 190).


Optimizing electrophoresis conditions


Optimizing electrophoresis conditions (run time, run voltage, run temperature) can 
greatly improve data quality, run‐to‐run precision, and/or throughput. Optimize 
settings appropriate for:


• Range of fragment lengths
• Required degree of resolution
• Type of genetic analysis you will be performing (for example, denaturing or 


non‐denaturing conditions)


The settings in the run modules provided are set to ensure the following:


• Detection of all fragments in the typical size range for the application
• Acceptable run times
• Acceptable resolution


Attribute Effect of injection voltage


Signal 
intensity


Peak height and peak area increase linearly with increasing injection voltage. The figures below show 
the effect of increasing the injection voltage from 53 V/cm to 319 V/cm on peak height and peak area, 
respectively, for two different-sized fragments.


Resolution Injection voltage has little effect on peak resolution.
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Optimizing 
run time


Perform trial runs to determine the minimum acceptable run time for a given run 
voltage. To ensure that you collect sufficient data to perform analysis, set the 
electrophoresis run time approximately 10% higher than the migration time of the 
largest fragment of interest.


The largest fragment of interest is often a size‐standard peak that is needed for sizing 
the largest sample fragments of interest. The set of size‐standard peaks that 
GeneMapper® Software uses to generate the sizing curve can vary with the size‐calling 
method. In general, be sure to include the two size‐standard peaks immediately 
smaller than the smallest fragment and the two size‐standard peaks immediately 
larger than the largest sample fragment of interest, or modify the size‐standard 
definition to eliminate the peaks that are not present.


Note: For faster run times, you can also increase the run voltage. However, a higher 
run voltage can decrease the resolution.


Optimizing 
run voltage


Run voltage can affect migration rates and resolution because it affects the speed at 
which samples migrate through the capillary. If they migrate too quickly, the samples 
do not optimally separate.


Attribute Effect of run voltage


Migration 
rates


Higher run voltages yield faster run times but can affect the resolution.


Resolution In general, resolution is better at lower run voltages.
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Optimizing run 
temperature


Perform non‐denaturing applications at lower temperatures (27 to 42°C).


Protocols for denaturing applications use POP‐4® or POP‐7™ polymer with optimized 
run temperatures. Altering the run temperature can affect migration rates and 
resolution.


Other factors that affect electrophoresis


Laboratory 
temperature and 
humidity


Maintain the laboratory temperature between 15 to 30°C. After the instrument is set up 
and in operation, the laboratory temperature should not fluctuate more than ± 2°C. The 
instrument can tolerate up to 80% non‐condensing relative humidity. Avoid placing it 
near heaters or cooling ducts.


Salt concentration, 
ionic strength, and 
conductivity


Salt anions compete with negatively charged DNA for entry into the capillary during 
electrokinetic injection. As the salt concentration of a sample increases, less DNA will 
enter the capillary, decreasing the fluorescence signal. Excess salt can also precipitate 
the DNA in the sample tube in the presence of formamide.


The amount of DNA injected is inversely proportional to the ionic strength of the 
solution (Butler et. al.)


Hi-Di™ Formamide 
storage


CAUTION! Mixing Hi‐Di™ Formamide with water generates formic acid. 


Proper handling and storage of Hi‐Di™ Formamide is critical. For quality results:


• Aliquot the contents from the original bottle into one‐time use, 1.5‐mL or smaller 
tubes.


• Minimize exposure to air and freeze/thaw cycles.


IMPORTANT! Do not freeze/thaw more than two times. Excessive freeze/thaw 
cycles or storage at 2 to 8°C for more than 1 week causes hydrolysis into formic 
acid and formate. Formate ions migrate preferentially into the capillary during 
electrokinetic injection causing a loss of signal intensity.


• Ensure that you do not contaminate Hi‐Di™ Formamide when setting up 
samples.
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• Store for up to 3 months at –15 to –25°C.
• Store for up to 1 week at 2 to 8°C. 


The figure below illustrates the variation in conductance in different quality 
formamide solutions.


Figure 18  Effect of formamide quality on conductance


Improperly stored Hi‐Di™ Formamide can cause a variety of electrophoresis problems. 
For information, see “Hi‐Di™ formamide” on page 159.


Polymer handling 
and characteristics


IMPORTANT! Do not leave polymer on the instrument more than seven days. Polymer 
left on the instrument for more than seven days causes a loss of resolution. Avoid 
actions that introduce bubbles or particles into the polymer. Dust in the polymer can 
cause data spikes. 


To minimize bubbles and particles in polymer:


• Close the polymer cap during storage to minimize exposure of the polymer to air.
• Clean the polymer delivery system with deionized water.
• Discard capillaries that are exposed to dust or are dried out.
• Change the buffer and water and discard the waste daily or before each set of 


runs.


Table 17  Polymer characteristics


Instrument Polymer characteristics


POP-4® Polymer Less viscous, fast runs


POP-6™ Polymer More viscous, slow runs


POP-7™ Polymer 
(not for use on 310 instruments)


Less viscous, fast runs
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Understanding spatial calibration


A spatial calibration maps each capillary location to the CCD camera, which detects 
the signal for each capillary.


Spatial calibration maximizes data quality and accuracy.


Refer to the instrument user guide for instructions on performing a spatial calibration. 
See “Instrument documentation” on page 199 for document part numbers.


Perform a spatial calibration when you:


• Install or replace a capillary array
• Temporarily remove the capillary array from the detection block 
• Move the instrument
• Open the detection block


Understanding spectral calibration


IMPORTANT! Always visually examine the data generated by a spectral calibration. 
Accepting a calibration with poor data will yield inaccurate results when you run 
samples.


For information on creating a custom dye set for spectral calibration, see the 
instrument sections earlier in this chapter.


Good spatial calibration Bad spatial calibration
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Spectral 
calibration


A spectral calibration (or matrix on 310 instruments) allows the software to distinguish 
between dyes by subtracting out the spectral overlap between the different dyes (for 
more information, see “Multicomponent analysis with fluorescent dyes” on page 36).


Spectral calibration matrix standards are available from Thermo Fisher Scientific in 
premixed form for all Thermo Fisher Scientific instruments and dye sets (see Table 18 
on page 86).


The values in a matrix generated by a spectral calibration are unique for each 
instrument, for each dye set, and for each specific set of run conditions. The Data 
Collection Software applies the values in the matrix to the sample data to perform 
multicomponent analysis: the separation of the dye fluorescence in the raw data from 
the instrument to the data stored in the sample files.


Note: For 310 instruments, you must manually create and apply the matrix file in the 
GeneMapper® Software. 


Refer to the instrument user guide for your instrument for instructions on performing 
a spectral calibration or creating a 310 matrix. 


When to perform


Perform a spectral calibration run:


• When you use a new dye set on the instrument
• When you change the capillary array or polymer
• For each combination of capillary array length and each dye set that you use
• After the laser or CCD camera has been realigned/replaced by a service engineer
• If you observe a decrease in the quality of raw or analyzed data (for example, 


pull‐up and/or pull‐down peaks with a distinct pattern)


Before spectral calibration After spectral calibration
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Dye set and matrix standards for spectral calibration


The table below lists the appropriate dye set and matrix calibration standard 
combinations for each instrument. For the dye sets for applications, see Table 8 on page 
41.


Table 18  Matrix standards (see page 197 for part numbers)


Evaluating the 
calibration results


Use the following criteria to evaluate the data:


• Q Value or Quality Value – Measures the consistency between the final matrix 
and the data from which it was computed. A Q value of 1.0 indicates high 
consistency and that no pull‐up or pull‐down peaks were detected.


• Condition Number – Represents the amount of overlap between the dye peaks in 
the emission spectra of the dyes in a dye set. A Condition Number of 1.0 (lowest 
possible value) indicates there is no overlap in a dye set. The condition number 
increases with increasing peak overlap.


• Spectral profile – Shows the emission spectra of the dyes.
• Raw data – The emission image shows distinct fluorescence emission maxima, 


one for each dye (Figure 19).


Figure 19  Example output from a spectral calibration using a matrix standard


Matrix 
standard Dye set 3500 3730/


3730xl†


† Because of the close proximity of capillaries on the 96-capillary 3730xl instrument, we recommend using the 
48-capillary 3730 instrument for fragment analysis. For best results, use the G5 dye set with reduced 
cross-talk (RCT) configuration.


3130/
3130xl 310


DS-33 G5 Yes Yes Yes Yes


DS-02 E5 Yes Yes Yes Yes


DS-32 F Yes Yes Yes Yes


DS-30 D Yes Yes Yes Yes


DS-31 D Yes Yes Yes Yes


DS-34 C No No No Yes


AnyDye Custom dye 
set you 
create


Yes Yes Yes No
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Q Value and 
Condition Number 
ranges


Troubleshooting 
spectral calibration


A poor or incorrect matrix results in too much or too little subtraction of dye spectral 
overlap during data analysis. Each causes a recognizable electropherogram anomaly: 


• Bleed‐through peaks, also called pull‐up peaks (caused by too little subtraction)
• Elevated inter‐peak baseline (caused by too much subtraction)


If the spectral calibration fails, or if the quality of a passing calibration is not 
acceptable, try one or more of the following:


• Ensure that you used fresh, properly prepared and vortexed matrix standard. 
Old, improperly prepared, or insufficiently vortexed matrix standard can cause 
low signal intensity.


• Check instrument status for any run errors.
• Verify the correct run module was used. Correct as needed and repeat the run.
• Check the freshness and preparation of reagents.
• Check for possible contamination of matrix standards.
• Make sure that there are no bubbles in the sample wells.
• Verify that all peaks were detected.


A slow‐running system can partially or completely cut off the blue peak. Increase 
the run time (instruments other than the 3500 series) or change reagents if needed 
and repeat the run. 


For troubleshooting the spectral calibration, refer to the instrument user guide for your 
instrument. 


Understanding the 
matrix file (310 
instruments only)


Purpose of a matrix


The most intense fluorescence emitted by a fluorescently labeled dye falls within a 
small wavelength‐detection range. However, some fluorescence emission in the 
detection ranges of the other dyes will always occur. You create a matrix that 
compensates for overlap by subtracting out, in the detection range of each dye, the 
portion of the signal due to fluorescence from other dyes.


Run each relevant dye matrix standard separately to determine the proportional 
amount of fluorescence that is emitted in all dye detection regions. Always create a 
new matrix if run conditions change (such as the pH or polymer type and 
concentration).


Matrix standard Dye set Quality value Maximum 
Condition Number


User-provided AnyDye 0.8 (default) –


DS-30 D 0.95 –


DS-33 G5 0.95 13.5


DS-32 F 0.95 8.5


DS-31 D 0.95 –


DS-02 E5 0.95 6
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Virtual Filter Set C


Virtual Filter Set C/dye set DS‐34 is used on 310 instruments. The emission maximum 
of 6‐FAM™ dye, the recommended blue dye for the Virtual Filter Set C, is very close to 
the laser wavelength of 514.5 nm. Thus, the window for collected blue light‐intensity 
data is offset to longer wavelengths and does not contain the emission maximum of 6‐
FAM™ dye. The emission maximum of 6‐FAM™ dye is also very close to the detection 
region for the green TET™ dye. Matrix files made for Virtual Filter Set C are especially 
susceptible to minor changes in run conditions. If you are using Virtual Filter Set C, 
watch for evidence of matrix problems and create a new matrix as soon as problems 
appear.


Factors affecting matrix quality
• Aging reagents
• Buffer type and concentration
• Polymer type
• Denaturing or non‐denaturing conditions
• Run temperature
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Overview


This chapter contains general information for data evaluation. For application‐specific 
information on data evaluation, see the application chapters later in this guide. 


GeneMapper® Software analyzes the data collected on Thermo Fisher Scientific genetic 
analyzers to size and genotype DNA fragments. You can also use the GeneMapper® 
Software data to perform relative quantitation (for more information, see Chapter 9, 
“Relative Fluorescence Quantitation (RFQ)” on page 143).


Peak Scanner™ Software, can be used for preliminary sizing.


How the software 
processes data


Both GeneMapper® Software and Peak Scanner™ Software perform analysis on 
original .fsa files generated by the Data Collection Software.


.fsa files


Baselining


Peak detection


Size matching/Size curve


Quality Value determination


Genotyping
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Precise versus 
accurate sizing


When evaluating sizing, consider two metrics:


• Precision (reproducibility) – The measure of the ability to generate the same size 
consistently for a given fragment obtained under the same conditions.


• Accuracy – The measure of the ability to generate fragment sizes that are close to 
the actual size as determined by sequencing.


The size of a DNA fragment is altered by the dye with which it is labeled, and each 
Thermo Fisher Scientific dye has a different size. Therefore, a fragment with a known 
size may be sized differently when run using Thermo Fisher Scientific dyes and 
instruments. Although this size may not be “accurate” when compared to the actual 
size, it will be precise when compared to other fragments run under the same 
conditions. 


Note the following:


• Sizing differences between various types of polymer are more apparent for 
sequences <50 base pairs (bp). 


• Smaller fragments (<50 bp) run on POP‐ 7™ polymer on 3730/3730xl instruments 
may have slightly lower sizing precision.


Relative sizing The size of a fragment is calculated based on the size standard with which it 
co‐migrates. Dye‐labeled DNA fragments can yield different sizes when run with a 
different instrument, polymer, capillary array length, or size standard as shown below. 
High precision is important in relative sizing.


Guidelines for 
consistent sizing


• Use the same sizing method for all injections.
To verify, check the analysis method in the GeneMapper® Manager or in the Size 
Match Editor window.


• Use the same size standard for all samples in a run. You may need to modify the 
size‐standard definition of individual samples.
To verify, overlay the size‐standard peaks from all injections or display the sizing 
curve for each sample file.


• Verify that all defined size‐standard peaks are present in the Size Match Editor.
Variable run conditions can occasionally cause size‐standard peaks not to be 
detected, for example if a run is too fast, too slow, or if the signal intensity of some 
of the peaks is too low.


• Use an Analysis Range that includes all the scans (or data points) where 
size‐standard peaks occur in the raw data of each sample. 
To verify, check the analysis method in the GeneMapper® Manager.


Sample 1
310 instrument


Sample 1
3130 instrument
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Autoanalysis and 
manual analysis 
(GeneMapper® 
Software only)


The GeneMapper® Software provides two analysis options:


•  Autoanalysis – The software applies an analysis method, size standard, and 
(optionally) panel to the fragment analysis files immediately after Data Collection 
Software collects the data from the instrument. The analysis settings are saved in 
the GeneMapper® Software project. You can review the analyzed data using 
GeneMapper® Software.


• Manual Analysis – You obtain the fragment analysis files from the computer 
connected to the instrument. If the Data Collection Software and the 
GeneMapper® Software are installed on the same computer, you can import the 
data files into the GeneMapper® Software. If the Data Collection Software and the 
GeneMapper® Software are installed on different computers, move or copy the 
files to another computer that has GeneMapper® Software installed. To perform 
analysis, you manually apply the analysis parameters to the fragment analysis 
files in the GeneMapper® Software.


GeneMapper® Software features


Feature Description


Autoanalysis Yes, with the corresponding Data Collection Software version


Applications Amplified fragment length polymorphism (AFLP®), loss of heterozygosity (LOH), microsatellite 
genotyping, and SNaPshot® genotyping.


Analysis of large fragments (~1200 bp), BAC fingerprinting, genetic fingerprinting, multilocus 
variant analysis (MLVA), Fragile X assays, biodefense, 
T/B-cell clonality assay, bird sex identification, microsatellites, VNTRs, T-RFLP.


Regulatory 
compliance


Security and audit features to help users meet 21 CFR Part 11 requirements


Report • Report Manager tools for customized report generation
• Customization of the project auto-saving frequency 


Analysis • Definition of a linearity range in the analysis methods 
• Process Quality Values (PQVs) for automated evaluation 


Sizing methods Least Squares, Cubic Spline, Local Southern, and Global Southern 


Instrument 
software


• Supports data generated on 3500 Series, 3730 Series, 3130 Series, and 310 instruments.
• GeneMapper® Software v4.1 and later includes the ability to record and reapply the Size 


Standard Normalization factor calculated in 3500 Series Data Collection Software


Use environment • Multiuser, client-server deployment
• Remote auto-analysis and command line operation 


Support Fully supported by Thermo Fisher Scientific
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Peak Scanner™ Software Features


Overview Peak Scanner™ Software is a nucleic‐acid‐sizing software that identifies peaks and 
fragment sizes for application‐specific capillary electrophoresis assays. This software 
allows you to annotate data with functions such as labeling, merging, and splitting 
peaks. The software stores all editing and analysis data in the original .fsa data files 
generated on Thermo Fisher Scientific genetic analysis instruments.


Peak Scanner™ Software is available free‐of‐charge on www.lifetechnologies.com.


Note: Thermo Fisher Scientific does not support Peak Scanner™ Software.


Use this software with data generated on 3730 Series, 3130 Series, and 310 instruments. 
It is not compatible with data generated on the 3500 Series instrument, which performs 
fragment sizing during data collection.


Features • Import and analyze fragment analysis sample files (.fsa) from all currently 
supported Thermo Fisher Scientific genetic analyzers


• Analyzed data (sizing information) is written back to the sample files (.fsa)
• Ability to organize the sample files in a project
• Simultaneous viewing of raw and analyzed data
• Large fragment sizing up to 1200 bp
• Ability to define the expected linear range in large fragment size standards where 


non‐linearity might be expected
• Expanded feature set for editing peaks that includes labeling, merging, and 


splitting peaks
• Customizable sizing table
• Ability to overlay sizing curves on analyzed data
• Ability to display and print plots in thumbnail view
• Lightweight software application with easy installation
• Ability to archive projects with sample files and associated reference data 


(analysis methods, size standards and so on) for data sharing purposes



http://www.lifetechnologies.com

http://www.appliedbiosystems.com

http://www.appliedbiosystems.com/support

http://www.appliedbiosystems.com

http://www.appliedbiosystems.com
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Workflow


For a list of the GeneMapper® Software documents available, see , “Documentation 
and Support” on page 199.


Step GeneMapper® Software Peak Scanner™ Software


Set up a run file 1. Create a new project.


2. Click to add samples to the project.


Import Sample files (drag and drop or “add 
files” function.)


Define analysis 
parameters 


In the Samples tab, specify the analysis 
parameters for the samples in the project:


1. In the Analysis Method column, select or 
create an analysis method depending on 
the application used (AFLP®, 
Microsatellite, SNaPshot®)


2. In the Panel column, select None or 
Project Specific Panel.


3. In the Size Standard column, select the 
appropriate size standard.


Choose appropriate size standard and 
analysis method.


Analyze Analyze the data by clicking the green arrow 
to analyze the samples in the project.


Analyze the data by clicking the green arrow 
to analyze the samples in the project.


Review the data 1. (Optional) In the Genotypes tab, review the 
Process Quality Value (PQV) columns (BD, 
BIN, CC, LPH, OBA, OS, PHR, SHP, SP, 
SPA, SPU, and XTLK).


2. Review the size quality and sizing data: In 
the Samples tab, examine the Size Quality 
(SQ) scores and the size standards.


3. Modify sizing or analysis parameters if 
necessary.


4. Display the samples and genotypes plots.


5. (Optional) Save/print/export the results.


1. View sizes in sizing table and label and/or 
edit peaks.


2. Save project and print or export results if 
necessary.


3. Check sizing quality.


4. (Optional) Modify sizing or analysis 
parameters if necessary.
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GeneMapper® Software peak detection settings


Peak Amplitude 
Thresholds


Only peaks with heights that exceed the peak amplitude threshold values for a dye 
color are detected.


Smoothing Smoothing optimizes peak size and can reduce the number of false peaks detected:


• None (default) applies no smoothing. None is useful if the data display sharp, 
narrow peaks of interest.


• Light provides the best results for typical data. Light smoothing slightly reduces 
peak height in the electropherogram. It does not affect tabular data.


• Heavy is useful for data from slower runs that display broad peaks or to avoid the 
detection of sharp edges. This selection may reduce peak size or eliminate narrow 
peaks in the electropherogram. It does not affect tabular data.


Baseline Window The Baseline Window adjusts the baselines of all detected dye colors to the same level 
for an improved comparison of relative signal intensity and helps to eliminate noise 
from the baseline.


• If the Baseline Window value is too low, the baseline approaches the peaks and 
the data display shorter peaks.


• If the Baseline Window value is too high, the baseline is too low and the data 
display elevated and possibly not baseline‐resolved peaks.


Min. Peak Half 
Width


The Min. Peak Half Width setting specifies the smallest full width at half maximum for 
peak detection.


Use a low value if the data display narrow peaks.


If the value is high, noise spikes are ignored.


Polynomial Degree 
and Peak Window 
Size parameters


Use the Polynomial Degree and the Peak Window Size settings to adjust the sensitivity 
of the peak detection. You can adjust these parameters to detect a single base pair 
difference while minimizing the detection of shoulder effects or noise.


Sensitivity increases with larger polynomial degree values and smaller window size 
values. Conversely, sensitivity decreases with smaller polynomial degree values and 
larger window size values.


The peak detector calculates the first derivative of a polynomial curve fitted to the data 
within a window that is centered on each data point in the analysis range. 


Using curves with larger polynomial degree values allows the curve to more closely 
approximate the signal and, therefore, the peak detector captures more peak structure 
in the electropherogram.


The peak window size sets the width (in data points) of the window to which the 
polynomial curve is fitted to data. Higher peak window size values smooth out the 
polynomial curve, which limits the structure being detected. Smaller window size 
values allow a curve to better fit the underlying data.
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Effects of varying 
the Polynomial 
Degree


The figure below shows peaks detected with a window size of 15 data points and a 
polynomial curve of degree 2 (green), 3 (red), and 4 (black). The diamonds represent a 
detected peak using the respective polynomial curves. 


Note that the smaller trailing peak is not detected using a degree of 2 (green). As the 
peak detection window is applied to each data point across the displayed region, a 
polynomial curve of degree 2 could not be fitted to the underlying data to detect its 
structure.


Function Polynomial Degree Value Window Size Value


Increase sensitivity Higher Lower


Decrease sensitivity Lower Higher


Polynomial curve of degree 4
(black)


Polynomial curve of degree 3
(red)


Polynomial curve of degree 2
(green)
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Effects of 
Increasing the 
Window Size Value


In the figure below, both polynomial curves have a degree of 3 and the window size 
value was increased from 15 (red) to 31(black) data points. 


As the cubic polynomial is stretched to fit the data in the larger window size, the 
polynomial curve becomes smoother. Note that the structure of the smaller trailing 
peak is no longer detected as a distinct peak from the adjacent larger peak to the right.


Window size value of 15 (red)


Window size value of 31 (black)
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GeneMapper® Software peak start and end settings


The Slope Threshold for Peak Start and Slope Threshold for Peak End parameters 
adjust the start and end points of a peak.


The values assigned to these parameters can be used to better position the start and 
end points of an asymmetrical peak, or a poorly resolved shouldering peak to more 
accurately reflect the peak position and area.


In general, from left to right, the slope of a peak increases from the baseline up to the 
apex. From the apex down to the baseline, the slope decreases negatively until it 
returns to zero at the baseline (see the figure below).


Note the following:


• For typical or symmetrical peaks, use a value of zero. 
• For asymmetrical peaks, select values other than zero to better reflect the 


beginning and end points.
• A value of zero does not affect the sizing accuracy or precision of an asymmetrical 


peak.


Note: The size of a detected peak is the calculated apex between the start and end 
points of a peak. Peak size does not change based on start and end settings.


To move the… Then… Example


Start point of a peak closer 
to its apex


Change the Slope Threshold for Peak Start 
value from zero to a positive number.


End point of a peak closer to 
its apex


Change the Slope Threshold for Peak End 
value to a more negative number.


Baseline


Apex


0 0


Increasingly
positive slope


(+)


Increasingly
negative slope


(Ð)
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How the GeneMapper® Software performs sizing


The GeneMapper® Software and the Peak Scanner™ Software use settings in the 
analysis method to size samples.


This section provides a brief description of the sizing process. For more information, 
see the GeneMapper® Software Reference and Troubleshooting Guide (Pub. no. 4403673).


Size-standard 
definitions


During sizing, the software compares the size of observed fragments for the size 
standard in the sample to the expected fragment sizes listed in the size‐standard 
definition used for analysis.


The GeneMapper® Software includes several size‐standard definitions. You can also 
create your own size‐standard definition files or download updated size‐standard 
definitions from our website.


Data from 3500 Series instruments can be analyzed with a size‐standard definition that 
specifies normalization if the data was collected with a normalization standard.


Step 1: Size 
matching


Size matching uses ratio matching, based on relative height and distance of 
neighboring peaks. It then derives quality values statistically by examining the 
similarity between the theoretical (from the size‐standard definition) and actual 
(observed) fragment patterns (see the figure on the next page).


To complete this step successfully, the analysis software must match at least three 
peaks.


The software ignores anomalous peaks that do not match the expected patterns. The 
software constructs a best‐fit curve using the data points of each size‐standard 
fragment detected. A comparison between the sizes calculated from the best‐fit curve 
and the matched peaks from the size‐standard definition using the array of numbers is 
performed. Size‐matching (and subsequent sizing) fails if significant differences in 
peak patterns are found, if no match can be made based on the expected patterns, or if 
all peaks are not found.


Because the software uses ratio‐matching (looks for the expected number of alleles and 
expected peak patterns instead of specific data points), it is not necessary to define new 
size‐standard definitions to accommodate migration shifts.
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Evaluates peaks in the size standard data
Ignores peaks that do not meet expected pattern (dotted peak).


Determines the expected peak spacing and height ratios 
Uses the list of sizes from the Size Standard definition. 


Note: The values used are for example only and do not reflect typical size standard values.


Plots the sizing curve
Uses peaks that meet expected pattern
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Step 2: Sizing curve 
and sizing


To generate the size‐calling curve, the software plots the actual data points of the size 
standard against the expected size of each size standard peak. The size‐calling method 
determines how the size‐calling curve is generated and used to size each sample.


Factors that affect 
sizing


• The sizing method, size‐standard definition, or size standard used to generate the 
sizing curve


• Well‐to‐read or time‐to‐read differences
• Electrophoresis conditions, such as run temperature, voltage, or the denaturing 


ability of the separation matrix
• Polymer type (POP‐4®, POP‐6™, POP‐7™) and concentration 
• Capillary length (22 cm, 36 cm, or 50 cm)
• Instrument model due to differences in instrument configuration 


GeneMapper® Software sizing methods


The sizing methods available in classic and advanced modes in the analysis method of 
the GeneMapper® Software are: 


• Least Squares
• Cubic Spline Interpolation
• Local Southern
• Global Southern


Global methods, which generate the best‐fit curve from all matched fragments in the 
size standard, are less affected than local methods by anomalies in the run times of 
single size‐standard fragments. Does not normalize capillary‐to‐capillary.


Local methods, which generate the best‐fit curve from nearby size‐standard data 
points, are less affected by changes in the electrophoresis conditions or in the analysis 
range. (A change in the analysis range changes the subset of size‐standard fragments 
that is available for generating the sizing curve.) Normalizes capillary‐to‐capillary.


Least Squares 
method


Advantages


Both Least Squares methods (2nd Order and 3rd Order) use regression analysis to 
build a best‐fit sizing curve. This curve compensates for any fragments that may run 
anomalously. As a result, this method normally results in the least amount of deviation 
for all the fragments, including the size standards and the samples. Depending on 
whether you choose the 2nd or 3rd Order Least Squares Method in the Analysis 
Parameters dialog box, the resulting size curve is either a quadratic or a cubic function. 
The software uses the known standard fragments and the associated data points to 
produce a sizing curve based on Multiple Linear Regression.
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In the following figures, you can see that in nearly all instances the mobility of an 
individual DNA fragment is coincident with the best curve fit of the entire data set. 
Stated differently, the mobility of most DNA fragments is strictly length‐dependent. 
This method automatically compensates for fragments that run anomalously. 
GeneMapper® Software calculates a best‐fit least squares curve for all samples, 
regardless of the sizing method you choose. The curve is black in the Standard Sizing 
Curve window.


Note: All of the graphs in this section were generated using GeneScan™ Software 
v3.7.1. These results are similar to results obtained when you use GeneMapper® 
Software v3.5 and higher.


Cubic Spline 
Interpolation 
method


The Cubic Spline method forces the sizing curve through all the known points of the 
selected size standard. Although this enforcement produces exact results for the values 
of the standards themselves, it does not compensate for standard fragments that may 
run anomalously.


2nd-Order Least Squares sizing curve 3rd-Order Least Squares sizing curve


Cubic Spline interpolation sizing curve
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Possible local sizing inaccuracy


Mobility of any DNA fragment can be affected by its sequence, and by secondary and 
tertiary structure formation. If any internal size‐standard fragment has anomalous 
mobility, the Cubic Spline method may exhibit local sizing inaccuracy. For example: 
Assume that a standard fragment is close in molecular length to an unknown sample 
fragment. Assume further that the standard fragment runs anomalously. The Cubic 
Spline method assigns the official value to this standard fragment, even though it may 
be slightly incorrect. The size of the unknown fragment is then likely to be calculated 
incorrectly as well. 


Note: This method does not determine the amount of sizing accuracy error.


Local Southern 
method


The Local Southern method determines the sizes of fragments by using the reciprocal 
relationship between fragment length and mobility, as described by E. M. Southern 
(1979).


IMPORTANT!  For the Local Southern Method to work, you must have at least two 
size‐standard fragments smaller than your smallest unknown fragment and two 
size‐standard fragments larger than your largest unknown fragment. If you do not, a 
second order least squares curve extrapolation will be used to derive the size curve, 
instead of the method specified in the analysis method.


Local Southern Method equation


L = [c/(m‐m0)] + L0


The equation attempts to describe the reciprocal relationship between the mobility, m, 
and the length, L0, of the standard fragments.


How the Local Southern method works


This method, which is similar to the Cubic Spline method, uses the four fragments 
closest in size to the unknown fragment to determine a best fit line value. Only the 
region of the size standard near the fragment of unknown length is analyzed. 


Note: Size estimates may be inaccurate if any of the size‐standard fragments run 
anomalously.


Local Southern sizing curve
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This is how the Local Southern method works: 


1. The fitting constants of the curve are calculated for each group of three 
neighboring points on the standard. A separate curve is created for each set of 
three points.


2. A curve is then created by using three standard points (two points below and one 
point above the fragment) and a fragment size is determined. 


3. Another curve is created by looking at an additional set of three points (one point 
below and two points above the fragment) and another value is assigned.


4. The two size values are averaged to determine the unknown fragment length.


Global Southern 
method


This method is similar to the Least Squares method in that it compensates for standard 
fragments that may run anomalously. The method creates a best‐fit line through all the 
available points, and then uses values found on that line to calculate the fragment 
values. 


Global Southern method equations


How the Global Southern method works


All points in the standard are weighted equally and the curve is not constrained to 
pass through any specific point. The software can analyze a large range of fragment 
sizes with this method.


For best results, use a size standard that has at least two peaks smaller than the 
smallest fragment of interest and at least two peaks larger than the largest fragment of 
interest.


Equation Description


Attempts to describe the reciprocal 
relationship between the mobility, m, and the 
length, L0, of the standard fragments.


The fitting constants L0, m0, and c are 
calculated by a least-squares fit to minimize 
the left side quantity.


Global Southern sizing curve
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Evaluating data quality


Note: For detailed information on quality value determination, see the GeneMapper® 
Software Reference and Troubleshooting Guide v4.1(Pub. no. 4403673).


Examining PQVs The GeneMapper® Software displays Process Quality Values (PQVs) in the Samples or 
Genotypes tab of the Project window. 


Review the SQ (Sizing Quality) and GQ (Genotype Quality) results for each sample. 
Many of the PQVs can affect the GQ result.


Note: If the SQ PQV is  , the sample is not sized or genotyped, and the GQ PQV is 
.


We recommend examining all samples that produce  (Check) or  (Low Quality) 
SQ flags.


For information on configuring and interpreting PQVs, refer to the GeneMapper® 
Software Reference and Troubleshooting Guide v4.1(Pub. no. 4403673).


For information on troubleshooting SQ  /  results, see “Checking data quality” on 
page 153.


Criteria for a good 
electropherogram


Figure 20 illustrates an electropherogram that meets the following criteria:


• Peak heights are ≥50 RFU (peaks <50 RFU are considered to be noise). 
Ideal peak heights are:
– 3500 Series instruments: ≥175 RFU
– 3730 Series, 3130 Series, and 310 instruments: ≥150 RFU


• Peaks are sharp with no shoulders or splits.
• The peaks corresponding to different color dyes may not be of equal intensity, but 


the data for the less intense colors should be clearly resolvable at higher 
magnification.


• All expected peaks are detected.
• Peaks are sized properly (see “Size standards” on page 42).
• If you are genotyping, samples are accurately genotyped.
• Results are reproducible.


Symbol Definition Default 
Range


Pass: The sample or genotype passed the PQV test. 0.75 to 1.0


Check: A possible problem exists for the sample or 
genotype.


0.25 to 0.75


Low Quality/Fail: There is a strong possibility that a 
problem exists for the sample or genotype.


0.0 to 0.25
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Figure 20  Example of a good electropherogram


If electropherograms do not meet the criteria above, see Chapter 11, “Troubleshooting” 
on page 151.


Examining peak 
definitions


To examine how GeneMapper® Software has defined a peak, select
View Show Peak Positions. The peak positions, including the beginning, apex, and 
end of each peak, are tick‐marked in the electropherogram.


Comparing data • Use the same GeneScan™ size standard labeled with the same dye for all samples 
in a single study.


• Compare peak areas, heights, and sizes in nucleotide bases only if fragments are 
labeled with the same dye. For more information, see “Precise versus accurate 
sizing” on page 90 and “Relative sizing” on page 90.


• Compare only data that is collected under the same conditions (capillary array 
length, polymer type and electrophoretic run conditions) for the same study 
because these conditions affect the relative size of the fragment.
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Overview of microsatellite analysis


Microsatellite markers, also called short tandem repeat (STR) markers, are 
polymorphic DNA loci that contain a repeated nucleotide sequence. Each repeat unit 
can be 2 to 7 nucleotides in length, and alleles differ by the number of repeats. The 
number of nucleotides per repeat unit is the same for a majority of repeats within a 
microsatellite locus. 


Microsatellite markers are also known as:


• Short tandem repeats (STRs) 
• Simple sequence repeats (SSRs)
• Variable number tandem repeats (VNTRs)
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Principle of the 
analysis


Microsatellite analysis is the separation of fluorescently labeled fragments using 
forward and reverse primers and determination of the relative size of the fragments. 


A PCR primer pair consists of two oligonucleotides (forward and reverse primers), 
typically 15 to 30 nucleotides long. Each primer hybridizes to its respective 
complementary strand of the DNA template such that the primer pair flanks the 
region of interest. Based on the application, one or both of the primers may be labeled 
with a fluorescent dye.


The number of repeat units at a microsatellite locus may differ, so alleles of many 
different lengths are possible at each locus. The microsatellite marker in the figure 
below contains a dinucleotide repeat. When PCR is performed using primers that flank 
the region of interest, PCR fragments of different sizes are generated based on the 
length of the dinucleotide repeat.


Figure 21  Different repeats lead to PCR fragments of different length (arrows indicate forward 
and reverse primers)


Advantages of 
using 
microsatellite 
markers (loci) in 
genetic studies


Several features of microsatellites and their corresponding set of alleles make them 
ideal for use in genetic studies:


•  They are present in large numbers. 
•  They are relatively evenly spaced throughout the genome and often physically 


situated near or within genes.
•  They show a varying, but relatively high mutation rate relative to 


non‐microsatellite loci: 
– Mitochondrial DNA evolves 5 to 10 times faster than single‐copy nuclear 


DNA
– Microsatellites evolve 100 to 1000 times faster than single‐copy nuclear DNA


The mutation rate of microsatellite loci is 10‐2 to 10‐6 events per locus per 
generation (Wan, et al., 2004). The rate is believed to be different depending on the 
number of nucleotides in the repeated unit (Eckert and Hile, 2009). 
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•  Their alleles are inherited in a Mendelian manner and are stable over multiple 
generations.


•  Their alleles can be unique to specific populations. 
•  Detailed data on allelic variation, number of repeats, and allelic frequencies are 


widely available for a large number of microsatellite markers. 
• The small size of microsatellite loci improves the chance of obtaining a result, 


particularly for samples containing very low amounts of DNA and/or degraded 
DNA.


• The small size range of microsatellite loci makes them ideal candidates for 
co‐amplification while keeping all amplified alleles smaller than 350 base pairs. 
Many microsatellite loci can therefore be typed from a single PCR.


• Microsatellite alleles have discrete sizes, allowing for simplified interpretation of 
results.


• PCR‐based tests are rapid, giving results in 24 hours or less.
• PCR‐based tests are easy to standardize and automate, ensuring reproducible 


results.


Microsatellite 
motifs and 
distribution


STRs typically contain 2 to 7 nucleotide repeats. 


VNTRs contain 10 to 100 nucleotide repeating motifs.


Figure 22  STRs compared to VNTRs 


Often, the length of the repeating unit correlates with its frequency within a genome. 
For example, in the human genome, mononucleotide repeats are the most common 
form of microsatellites found, and pentanucleotide and hexanucleotide repeats are the 
least common (Ellegren, 2004). 


However, the frequency of a repeating unit can vary across a particular chromosome 
as shown in the following figure.
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Figure 23  SSR density in exonic, intronic and intergenic regions on individual human chromosomes: (a) monomers (b) 
dimers; (c) trimers; (d) tetramers; (e) pentamers; (f) hexamers. Blue bars, exons; red bars, introns; yellow bars, intergenic 
regions (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC151303/figure/F2/ Copyright 2003, Subramanian et al.; licensee 
BioMed Central Ltd. This is an Open Access article: verbatim copying and redistribution of this article are permitted in all 
media for any purpose, provided this notice is preserved along with the article's original URL.)


Applications


The large selection of highly informative markers has made microsatellite analysis a 
widely accepted tool for the following types of studies:


• Linkage mapping studies
• Association studies
• Population studies
• Parentage analysis
• Breeding


Custom microsatellite assays are often used for:


• Cancer progression analysis
• Phylogenetic studies
• Genome scans for an organism where commercial marker panels are not available
• Population genetics studies
• Paternity testing
• Parentage analysis for selective breeding
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Instrument and consumable recommendations


This is a “Thermo Fisher Scientific‐supported” protocol.


• Thermal cycler: 2720, Veriti®, or GeneAmp® 9700
• Genetic analyzer: 3500 Series, 3130 Series, or 310 instrument
• Polymer and capillary array: see “Run modules” on page 69 for the polymer and 


capillary array length combinations supported on each instrument
• 600 LIZ® Size Standard
• DS‐33 G5 dye set
• AmpliTaq® and AmpliTaq Gold® DNA Polymerases are typically used for 


microsatellite analysis. Like other DNA polymerases, these polymerases may 
catalyze the addition of a single nucleotide (usually A, adenosine) to the 3’ ends of 
the two strands of a double‐stranded DNA fragment. For more information, see 
“Addition of 3ʹ A nucleotide by Taq polymerase” on page 33 and Witmer et al., 
2003.


IMPORTANT! Throughout a set of experiments, use the same equipment, run 
parameters, polymers, dyes, and so on. Consistent conditions are required to avoid 
mobility shifts that interfere with accurate interpretation of data. 


Experiment and primer design recommendations


• Identify the markers for your study by examining the existing scientific literature 
for a specific marker or cross‐species marker, or by following a microsatellite 
development protocol (Fleischer and Lowe, 1995; Kandpal et. al., 1994). 


• The discovery and random naming of new microsatellite markers across different 
organisms at multiple institutions has led to inconsistent nomenclatures for 
microsatellites. For more information on nomenclature standards for specific 
genomes, go to the nomenclature website of the institution, a few of which are 
listed below.
– Human: https://iris.ucl.ac.uk
– Rat/mouse: http://rgd.mcw.edu/
– Fly: http://flybase.org/


• Design primers so the range of amplicon lengths across markers in the study 
spans is within the size‐standard fragment range, with two size‐standard peaks 
preceding the smallest fragment of interest and two size‐standard peaks 
following the largest fragment of interest. 


• Use 5´‐end labeled primers. The success of microsatellite analysis depends upon 
the ability to detect small mobility differences. The reproducible sizing and sharp 
peaks obtained when using the 5´‐end labeling method are crucial to the success 
of this application.


• If you plan to multiplex, design primers with similar annealing 
temperatures ~60°C.


• Use reverse‐primer tailing on one primer in each set of primers to help 
differentiate between peaks made by the forward and reverse DNA strands and 
to promote A addition. See “Tail” on page 34 for more information.



https://iris.ucl.ac.uk

https://iris.ucl.ac.uk

http://flybase.org/

http://rgd.mcw.edu/
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• Based on sample DNA concentration, robustness of the PCR, and/or peak heights 
observed in capillary electrophoresis, determine whether you need to dilute the 
PCR products. Dilutions can range from undiluted to 1:20 in water. You can pool 
the diluted PCR products if desired.


• Dye‐labeled PCR products must be mixed in different ratios because each dye has 
a slightly different fluorescence signal strength (see “Emission and absorption 
(excitation) wavelengths and relative intensities” on page 38).


• To avoid inaccuracies associated with pipetting small volumes, prepare a master 
mix of reagents. Prepare sufficient master mix for at least one extra reaction 
volume.


• Store the master mix in the dark at 2 to 6°C for up to 1 month, or at –15 to –25°C 
for longer.


• A typical reaction may include: 1 μL of each PCR product and 0.5 μL of the 
GeneScan™ size standard in 8.5 μL of Hi‐Di™ formamide (for denaturing 
applications) or distilled, deionized water (for non‐denaturing applications).


• Master‐mix reagents are optimized for capillary electrophoresis, and differ 
depending on the capillary electrophoresis instrument you use.


Workflow 


1. Select primers and size standards:


a. Design and order primers for a microsatellite application.


b. Optimize amplification conditions with microsatellite markers on test DNA.


c. Order dye‐labeled primers.


2. PCR


3. Capillary electrophoresis


4. Data analysis


Data analysis


The GeneMapper® Software includes a Microsatellite Default analysis method that 
you can use as a starting point for analysis.


Figure 24 on page 113 shows a typical microsatellite electropherogram from the 
GeneMapper® Software.


The number of repeats for a given locus may vary, resulting in alleles of differing 
lengths. The following figure shows two different FAM™dye‐labeled human 
dinucleotide loci (from the GeneMapper® Software tutorial dataset) from two 
individuals. The top panel illustrates a DNA sample that is homozygous at both loci (a 
single major peak is observed at each locus), the bottom panel shows a DNA sample 
that is heterozygous at the same loci (two major peaks are observed at each locus). 
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Figure 24  Example of microsatellite analysis of two samples by capillary electrophoresis. 
Samples have different genotypes as shown by the different peaks for the same marker.


Common problems with microsatellite analysis


The most commonly encountered problems during microsatellite analysis are:


• Poor or non‐specific amplification. See “Optimizing PCR” on page 55 and “PCR 
troubleshooting” on page 176.


• Incomplete 3´ A nucleotide addition. See “Incomplete 3ʹ A nucleotide addition” 
on page 33.


• Stutter. See the next section.


See Chapter 11, “Troubleshooting” on page 151 for more information on stutter peaks 
and plus A products.


Identifying stutter products in microsatellite analysis


Overview During the PCR amplification of di‐, tri‐, and tetranucleotide microsatellite loci, minor 
products that are 1 to 4 repeat units shorter than the main allele are produced. The 
minor product peaks are referred to as “stutter” peaks. Stutter peaks may be caused by 
polymerase slippage during elongation (Hauge and Litt, 2003; Murray and Lai, 2003).
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Stutter peaks appear as multiple lower peaks that precede the true allele peak. These 
stutter peaks differ in size from the true allele peak by multiples of the length of the 
repeat unit. The number of peaks and their intensities are proportional to the length of 
the repeat and the number of repeats in the PCR product (Shinde et. al. 1993). Shorter 
repeat units (di‐ or tri‐, for ex.) generate more stutter, and dinucleotide repeats tend to 
generate more stutter peaks than trinucleotide repeats. 


Stutter peaks can also be caused by off‐scale data. For more information, see 
“Evaluating data with stutter” on page 117.


GeneMapper® Software is optimized to filter out stutter peaks.


Estimating the 
amount of stutter


You can estimate the percent stutter by calculating the ratio of the combined heights of 
the stutter peaks with the height of the true allele peak. Note the following:


• The longer the repeat unit, the less stutter product produced. For microsatellite 
loci with the same number of repeat units, the percent stutter is greater for 
dinucleotide microsatellite loci than it is for trinucleotide microsatellite loci, and 
so on (Walsh et al., 1996).
The figure below illustrates the greater stutter in dinucleotide (left) as compared 
to tetranucleotide (right) repeat loci. Each locus is homozygous, with the largest 
peak in each figure representing the “true” allele.


• The percent stutter increases with increasing allele length (that is, with increasing 
number of repeat units). However, if some of the repeats are partial repeats, you 
may not see the proportionate increase in percent stutter.
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Figure 25  Stutter percentages for the FGA and TH01 loci. (Black data points indicate loci labeled 
with NED™ dye.) 


Dinucleotide 
repeats


Successful amplification of dinucleotide repeat markers yields allele peaks and 
associated stutter peaks within a maximum range of eight base pairs from the allele 
peak. In addition, the number of allele peaks depends on whether the individual tested 
is a heterozygote or homozygote.


Dinucleotide repeats in a homozygous individual


The GeneMapper® Software electropherogram of a dinucleotide repeat marker from a 
homozygous individual (190 bp, 190 bp) is shown in the following figure.


Figure 26  Stutter peaks in a dinucleotide repeat electropherogram (homozygote) 
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The peaks at 188 bp, 186 bp, and 184 bp show the typical 2‐bp stutter pattern seen with 
dinucleotide repeats. They represent the –2 bp, –4 bp, and –6 bp stutter peaks from the 
true 190‐bp true allele peak.


Dinucleotide repeats in a heterozygous individual (8 bp)


The GeneMapper® Software electropherogram of a dinucleotide repeat marker from a 
heterozygous individual (139 bp, 147 bp) is shown in the following figure. Allele sizes 
differ by 8 bp. 


The 2‐bp stutter peak to the left of each allele peak is always of lower intensity than the 
allele peak itself. The larger 147‐bp allele peak is of lower intensity than the smaller 
139‐bp allele. In heterozygotes, the higher molecular weight allele (that is, the allele 
peak further to the right in electropherograms) often produces a fluorescence signal of 
lower intensity than the lower molecular weight allele, suggesting a less efficient 
amplification of the larger fragment. This phenomenon could also be caused by 
preferential injection of the smaller fragments.


Figure 27  Stutter peaks in a dinucleotide repeat electropherogram (heterozygote 8 bp) 


Dinucleotide repeats in a heterozygous individual (4 bp)


The GeneMapper® Software electropherogram from a dinucleotide repeat marker of a 
heterozygous individual (185 bp, 189 bp) is shown in the following figure. Allele sizes 
differ by 4 bp.


Figure 28  Stutter peaks in a dinucleotide repeat electropherogram (heterozygote 4 bp)
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When the difference between the allele sizes is ≤4 bp, a shift occurs in the height ratio 
between the two allele peaks (compare the two preceding figures). The fluorescence 
signal from the –4 bp stutter of the 189‐bp allele is added to the signal from the 185‐bp 
allele. 


Dinucleotide repeats in a heterozygous individual (2 bp)


The GeneMapper® Software electropherogram from a dinucleotide repeat marker of a 
heterozygous individual (216 bp, 218 bp) is shown in the following figure. Allele sizes 
differ by 2 bp.


Figure 29  Stutter peaks in a dinucleotide repeat electropherogram (heterozygote 2bp)


When the difference between the allele sizes is ≤2 bp, the fluorescence signal from the 
–2 bp stutter of the larger base pair allele does not appear as a separate stutter peak. It 
is added to the signal of the smaller base pair allele. 


Evaluating data 
with stutter


The multipeak pattern seen with stutter peaks can complicate analysis, particularly for 
samples with two or more alleles that are close in size. For example, small peaks in a 
position that is one repeat unit smaller than the true allele can be interpreted either as a 
stutter peak or as an allele in a minor component of a mixed sample. The possible 
presence of stutter peaks makes precise quantitation especially important, to allow the 
GeneMapper® Software filtering algorithm to interpret the peak pattern accurately.


The percent stutter for a given allele is reproducible and does not depend on the 
quantity of input DNA or the number of loci amplified during multiplex PCR. The 
relative reproducibility of percent stutter is important for a few reasons:


• In many cases, you can adjust the Peak Amplitude Threshold in the analysis 
method of the GeneMapper® Software to filter out stutter peaks and detect only 
true allele peaks. Fore more information, refer to the GeneMapper® Software 
Getting Started Guide: Microsatellite Analysis (Pub. no. 4403672).


• Amplifications with an abnormally high percent stutter can indicate mixed 
samples or some other problem with PCR amplification or electrophoresis.


Stutter band


Stutter from 
218 bp peak is 
added to the 
216 bp peak
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Is stutter a real 
problem?


Stutter, once understood, does not pose a real problem for microsatellite analysis and 
can aid in allele calling by: 


• Distinguishing true allele peaks from non‐specific PCR products. Non‐specific 
PCR products are not associated with stutter peaks. 


• Identifying alleles that fall far outside the reported allele range. The percent 
stutter is often specific to a particular locus. You can sometimes identify alleles 
that fall far outside the previously reported range on the basis of percent stutter. 


For more information


See “Microsatellite applications” on page 200.
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Overview of SNP genotyping


Overview A Single Nucleotide Polymorphism (SNP) marker consists of a single base pair that 
varies in the known DNA sequence, thereby creating up to four alleles or variations of 
the marker.


SNP markers occur in the human genome at a frequency of about 1 in every 1000 bp, 
with a total number of over 10 million SNP markers distributed evenly over the 
3 billion bps of the human genome. They have been shown to be responsible for 
differences in genetic traits, susceptibility to disease, and response to drug therapies. 
SNP markers are excellent genetic markers to construct high‐resolution genetic maps.


SNP markers can be genotyped by a variety of methods. Thermo Fisher Scientific 
products support the following methods:


• Single‐base extension
• Shifted Termination Assay (STA) primer extension


Applications (SNP) Some applications of SNP genotyping include:


• Study of mutations implicated in various cancers
• Genetic disease research
• Mitochondrial DNA investigations
• Scrapie susceptibility in sheep
• Loss of heterozygosity
• Assess performance in food animal production, 
• Differentiate drug and non‐drug forms of Cannabis


...TCGTTGTAGCGCTTAGA...
...AGCAACATCGCTAATCT...


...TCGTTGTAACGCTTAGA...
...AGCAACATTGCTAATCT...


The G-C and A-T 
base pairs are two 
possible alleles of 
this SNP site
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SNaPshot® Multiplex System


Components The SNaPshot® Multiplex System investigates up to ten SNP markers simultaneously 
by using PCR amplification, then dideoxy single‐base extension of an unlabeled 
primer, and then capillary electrophoresis. After electrophoresis and fluorescence 
detection, the alleles of a single marker appear as different colored peaks at roughly 
the same size in the electropherogram plot. The size of the different allele peaks will 
vary slightly due to differences in molecular weight of the dyes. 


Figure 30  Overview of the SNaPshot® kit assay


Components of the system are:


• SNaPshot® Multiplex Kit – Includes SNaPshot® Multiplex Ready Reaction Mix, 
control primer mix, and control template.


• SNaPshot® Primer Focus® Kit – Designed to determine the approximate 
fragment sizes generated by various primers before SNP genotyping (critical if 
two oligonucleotides produce overlapping signals when run simultaneously) and 
enables the setting of tight loci‐windows in GeneMapper® Software.


• GeneScan™ 120 LIZ® Size Standard – Five‐dye size standard that is designed for 
reproducible sizing of small fragment analysis data generated with the 
SNaPshot® Multiplex Systems. It accurately sizes samples ranging from 20 to 
120 nucleotides (nt). When used with GeneMapper® Software, the GeneScan™ 
120 LIZ® Size Standard eliminates the need for manual genotyping.


• Matrix Standard Set DS‐02 – Used for spectral calibration.
• GeneMapper® Software – Genotype analysis for data generated with SNaPshot® 


Multiplex Systems.
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Additionally, the SNaPshot® Primer Focus® Kit allows rapid assessment of potential 
SNP oligonucleotides. You can preview all potential single‐base extension products 
and calculate the mobility rate for each allele. After assessing this data, you can 
determine the optimal combination of SNP markers for multiplexing. After you 
determine the multiplex format, you can use the reference data created with the Primer 
Focus Kit to establish markers and bin sets in the GeneMapper® Software, and reduce 
the time required to define and edit bins manually. 


Principle of the 
analysis


In the single‐base extension technique, a unlabeled primer is designed to anneal to the 
sequence adjacent to the SNP site. After the primer anneals, the single‐base extension 
occurs by the addition of the complementary dye‐labeled ddNTP (dye terminator) to 
the annealed primer. Each of the four ddNTPs is fluorescently labeled with a different 
color dye (Figure 31). 


Figure 31  Single-base extension with dye-labeled ddNTPs


The addition of ddNTPs yields marker fragments for the different SNP alleles that are 
all the same length, but vary by color. 


After electrophoresis and fluorescence detection, the alleles of a single marker appear 
as different colored peaks at roughly the same size in the electropherogram plot. The 
size of the different allele peaks will vary slightly due to differences in molecular 
weight of the dyes.


Advantages • Uses unlabeled user‐defined primers that are customized for your target
• Offers multiplexing capability (up to 10‐plex, regardless of their positions on the 


chromosome or the amount of separation from neighboring SNP loci)
• Sensitive allele frequency detection (5%)
• Compatible with all Thermo Fisher Scientific genetic analyzers
• Automated analysis using specific GeneMapper® Software data analysis module


Additionally, the SNaPshot® kit can be used for a variety of other applications:


• BAC fingerprinting
• DNA methylation


Applications 
(SNaPshot®)


• Low‐to‐medium throughput linkage and association studies 
• Single‐locus fragment analysis


Template DNA


Unlabeled primer
Dye-labeled 
ddNTPs
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• Screen and confirm SNPs
• Screen for prion gene mutation


Screen and confirm SNPs


The SNaPshot® Multiplex System includes a variety of SNaPshot® Multiplex Kits used 
for SNP screening and validation. Each kit offers a one‐tube single‐base extension/
termination reagent to label DNA fragments.


Screen for Prion gene mutations


The single base‐pair sensitivity of the SNaPshot® Multiplex System enables you to 
accurately screen samples for codon differences in prion genes. Prion diseases are 
caused by abnormally folded isoforms of host‐encoded proteins. Use the SNaPshot® 
Multiplex System to screen for SNPs in the genes that code for these proteins. For 
instance, polymorphisms at codons 136, 154 and 171 of the PrP gene in sheep and goats 
can lead to abnormally folded isoforms of the protein product to result in scrapie.


Instrument and 
consumable 
recommendations 


• Thermal cycler: Veriti®, or GeneAmp® 9700 (for fast thermal cyclers, use a 1°C/
second ramp rate), 2720


• Genetic analyzer: 3500 Series, 3730 Series, 3130 Series, or 310 instruments
• Polymer and capillary array: see “Run modules” on page 69 for the polymer and 


capillary array length combinations supported on each instrument
• GeneScan™ 120 LIZ® Size Standard
• DS‐02 dye set


IMPORTANT! Throughout a set of experiments, use all the same equipment, run 
parameters, polymers, dyes, and so on. Consistent conditions are required to 
avoid mobility shifts that interfere with accurate interpretation of data.
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Experiment and 
primer design 
recommendations


This is a “Thermo Fisher Scientific‐supported” protocol.


• Minimum primer length is 23 nt, however it is strongly recommended that 
primers shorter than 36 nt be tested before multiplexing.


• HPLC purification of primers longer than 30 nt is recommended. Heterogeneous 
primer populations will lead to major analysis issues.


• Each primer should have 23 nt complimentary to the gDNA sequence. 
• Use 5’ tails to create different length primers.
• Add poly (dGACT) to generate a size difference of at least 4 to 6 nt.
• Primers can be complimentary to the (‐) strand of the DNA if the (+) strand is 


difficult to assay.
• Always run a negative control (no template DNA) when evaluating a new primer.


Workflow 1. Design primers.


2. Prepare template by PCR of target, then clean‐up


3. Prepare SNaPshot® reactions


4. Post‐extension by PCR, then clean‐up


5. Capillary electrophoresis


6. Analyze data


Data analysis The GeneMapper® Software includes a SNaPshot® Default analysis method that you 
can use as a starting point for analysis.


For more 
information


For documents and publications, see “SNP applications” on page 201.


An extensive list of publications demonstrating the utility of the SNaPshot® Multiplex 
System is available at www.lifetechnologies.com.


For ordering information, see “SNaPshot® Kits” on page 198.



http://www.lifetechnologies.com

http://www.appliedbiosystems.com

http://www.appliedbiosystems.com/support

http://www.appliedbiosystems.com

http://www.appliedbiosystems.com
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Overview


DNA fingerprinting is a technique that is used to identify patterns that occur in genetic 
markers. These fingerprints are specific to particular organisms. A number of 
techniques are available for fingerprinting.
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Amplified fragment length polymorphism (AFLP®) Analysis


Amplified fragment length polymorphism (AFLP®) is a mapping technique used to 
visualize polymorphisms in genomic DNA. The AFLP® system combines the 
restriction fragment length polymorphism (RFLP) technique and polymerase chain 
reaction (PCR) to generate a large number of amplified restriction fragments from 
prepared, genomic DNA. When separated by electrophoresis, the samples yield 
unique band patterns that, when visualized by southern blot or fluorescence‐based 
fragment analysis, can be used for high‐resolution genotyping, polymorphism 
detection, or cladistics (Savelkoul et al. 1999).


Principle of the 
analysis


The AFLP® procedure involves digesting genomic DNA to produce a population of 
restriction fragments, ligation of priming sites, then amplified by PCR. (Goel et al. 
2006.) It is sometimes considered a variation of random amplified polymorphic DNA 
(RAPD). 


Figure 32  AFLP® analysis


AFLP® is possible because the abundant complexity in eukaryotic genomic DNA 
means that it is statistically likely that enough restriction fragments will be short 
enough to successfully produce PCR amplicons that yield a unique “fingerprint” 
profile.


Advantages The power of AFLP® analysis derives from its ability to quickly generate large 
numbers of marker fragments for any organism, without prior knowledge of the 
genomic sequence. In addition, AFLP® analysis requires only small amounts of 
starting template and can be used for a variety of genomic DNA samples.


Restriction 
digestion


Ligation


Preselective 
amplification


Selective 
amplification


Electrophoresis
Sample 1


Sample 2


Sample 3
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Applications Fingerprints, or AFLP® band patterns, can be used for many purposes. For example, 
AFLP® analysis is often used in plant research where fingerprints can be compared to 
determine the plant variety or to compare the similarities between different plant 
varieties.


Thermo Fisher Scientific provides kits for performing AFLP® on microbes and plants, 
and reagents that are useful for performing AFLP® on other organisms. Some 
additional applications for AFLP® analysis include:


• Molecular diversity studies (Zhao et al. 2006 and Johnson et al. 2005.)
• Phylogeny studies (Goel et al. 2006.)
• Breeding (Zhao et. al., ibid.)
• Backcross studies (Johnson et al. and Goel et al., ibid.) 
• Mapping of cloned fragments in bacterial and yeast artificial chromosomes (BACs 


and YACs) (Serra, et al. 2006, Naimuddin, et al. 2004)
• Identifying new species or subspecies (Johnson et al. ibid., and Savelkoul, et al. 


1999.)


The AFLP® kits available from Thermo Fisher Scientific are optimized for plants and 
microbes. However, they are an excellent starting point for custom AFLP experiments 
on other organisms (such as fish). Contact your Thermo Fisher Scientific field 
applications specialist for more information on using Applied Biosystems®AFLP kits 
to conduct experiments in organisms other than plants or microbes.


Instrument and 
consumable 
recommendations


This is a “Thermo Fisher Scientific‐supported” protocol.


• Thermal cycler: Veriti® (standard mode only), GeneAmp® 9700, 2720
• Genetic analyzer: 3500 Series, 3730 Series, 3130 Series, or 310 instruments
• Polymer: see “Run modules” on page 69 for the polymer and capillary array 


length combinations supported on each instrument
• Capillary array:


– 3500 Series instruments: 50‐cm
– 3730 Series, 3130 Series, and 310 instruments: 36‐cm


• GeneScan™ 500 ROX™ Size Standard (included in kits)
• DS‐32 Matrix Standard (Dye Set F)


IMPORTANT! Throughout a set of experiments, use all the same equipment, run 
parameters, polymers, dyes, and so on. Consistent conditions are required to avoid 
mobility shifts that interfere with accurate interpretation of data. 


Experiment and 
primer design 
recommendations


DNA extraction and purification


Because AFLP® analysis requires only a small amount of DNA (50 to 500 ng, ideally 
10 to 100 ng), DNA purification is critical.


We recommend the following kits for extracting DNA for AFLP analysis:


• Plant Analysis: DNAzol® Reagent or PureLink® Genomic Plant DNA Purification 
Kit 


• Microbial Analysis: PureLink® Genomic DNA Mini Kit 



https://products.appliedbiosystems.com/ab/en/US/adirect/ab?cmd=c

https://products.appliedbiosystems.com/ab/en/US/adirect/ab?cmd=c
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Restriction


In AFLP® experiments on genomes of unknown content, determine whether or not 
your genomic DNA restricts properly with EcoRI and MseI enzymes.


In general, the Regular Plant Genome Kit modules should produce quality genetic 
fingerprints with genomes of 5x108 to 6✕109 base pairs, and the Small Plant Genome 
Kit modules with genomes of 5x107 to 5✕108 base pairs.


Empirical guidelines suggest that if the G+C content of the genome is >65%, MseI will 
not give a significant number of fragments. Optimal results are obtained with MseI 
when the G+C content is <50%. EcoRI also tends to produce more fragments in 
G+C‐ poor genomes. In cases where an organismʹs G+C content is unknown, the 
effectiveness of the restriction enzymes must be determined empirically.


Primers


For the selective amplification step, the primers that target the EcoRI/A binding site are 
fluorescently labeled at the 5ʹ end. The primers that target the MseI/C binding site are 
unlabeled.


You may need to optimize to identify primer combinations that generate sufficient 
unique marker fragments for a study.


For example, the Plant Mapping Kits contain eight selective forward primers and eight 
reverse primers labeled with the 5‐FAM™, NED™, and JOE™ dye‐labeled 
fluorophores (Dye Set F). The possible combinations of forward and reverse primers 
provides 128 possible primer combinations that have been tested across several crop 
genomes, facilitating identification of the optimal pair(s) for a given organism without 
having to design, synthesize, or perform quality control tests of custom primers.


The Appendix of the AFLP® Plant Mapping Protocol (Pub. no. 4303146) shows primer 
combinations that have been successfully used for a variety of plant species and the 
AFLP® Microbial Fingerprinting Protocol (Pub. no. 402977) shows primer combinations 
that have been successfully used for a variety of microbial organisms. (Note that if 
your organism of interest does not appear in the list, you can still conduct experiments 
by choosing primers from the most closely related species that is available.)


In general, the strategy with AFLP® analysis is to generate informative fragments, or 
enough fragments so that individuals are distinguishable. However, too many 
fragments complicate the analysis, so you must empirically determine the optimum 
number of fragments needed for adequate discrimination. As a general rule, it is best 
to have between 50 and 200 peaks as the “fingerprint” after amplification. 


Workflow 1. Restriction digestion


2. Ligation


3. Preselective amplification


4. Selective amplification


5. Capillary electrophoresis


6. Data analysis
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Data analysis The GeneMapper® Software includes an AFLP® Default analysis method that you can 
use as a starting point for analysis.


This method contains analysis parameters for pattern recognition of fragments across 
samples to generate a fingerprint for every sample. This method can be used to 
analyze any type of data from fragment length polymorphism assays such as AFLP or 
T‐RFLP. Features of the software useful for analysis include: 


• Ability to generate a panel (the collection of markers) from sample files that have 
been added to a project.


• Sizing Quality and Genotyping Quality values flag poor quality samples enabling 
easy identification and decrease manual review.


• Automatic generation of final marker genotypes in a standard binary format 
where “1” represents the presence of a given fragment while “0” represents the 
absence of the corresponding fragment.


Up to four profiles are expected for each sample because:


• Both the forward and reverse PCR primers may be fluorescently labeled
• Two restriction enzymes are used


Generate panels and binsets using the AFLP Default analysis method. You can then 
routinely analyze data using this panel.


A change in the fragment profile can be indicated by the absence of a peak as well as a 
reduction in the height of a peak when comparing different samples.


The following two figures are examples of typical and polymorphic AFLP® reactions.


Figure 33  Typical electropherogram of an AFLP reaction
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Figure 34  Polymorphic AFLP peaks


These peak patterns are automatically converted to a table of binary marker genotypes 
(Figure 35), which can be exported and analyzed for similarity and generation of 
dendrograms using a statistical software package or other downstream analysis 
software for this type of clustering analysis.


Figure 35  AFLP genotypes in GeneMapper® Software


For more 
information


For documents and publications, see “AFLP® applications” on page 200.


For ordering information, see “Ordering Information” on page 193.
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Terminal restriction fragment length polymorphism (T-RFLP)


Overview Terminal restriction fragment length polymorphism (T‐RFLP) analysis is a mapping 
technique used to study complex microbial communities based on variation in the 
16S rRNA gene (Osborn and Moore et.al.). It is culture‐independent, rapid, sensitive, 
and reproducible and does not require genomic sequence information.


Principle of the 
analysis


In T‐RFLP analysis, fluorescently labeled DNA is digested with restriction enzymes 
that have 4 base‐pair recognition sites. This step generates fluorescently labeled 
terminal restriction fragments. The fragments in the digest are then separated by 
capillary electrophoresis. Profiles can then be compared between samples, or matched 
to a database of known species.


Applications • Examine microbial community structure and community dynamics in response to 
changes in different environmental parameters or to study bacterial populations 
in natural habitats.


• Study of complex microbial communities in diverse environments such as soil 
(Derakshani and Lukow et.al.), marine and activated sludge systems 
(Eschenhagen and Schuppler et al.) 


• Characterize oral bacterial flora in saliva in healthy subjects versus patients with 
periodontitis (Sakamoto and Takeuchi et al.).


• Preliminary screening of microorganisms before analysis using Applied 
Biosystems® MicroSEQ® Microbial identification kits.


Instrument and 
consumable 
recommendations


This is a “Thermo Fisher Scientific‐demonstrated” protocol.


• Thermal cycler: Veriti®, GeneAmp® 9700, 2720
• Genetic analyzer: 3500 Series, 3730 Series, 3130 Series, and 310 instruments
• Polymer: see “Run modules” on page 69 for the polymer and capillary array 


length combinations supported on each instrument
• GeneScan™ 600 LIZ® Size Standard
• DS‐33 Matrix Standard (Dye Set G)


IMPORTANT! Throughout a set of experiments, use all the same equipment, run 
parameters, polymers, dyes, and so on. Consistent conditions are required to avoid 
mobility shifts that interfere with accurate interpretation of data. 
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Experiment and 
primer design 
recommendations


Follow the recommendations for AFLP® analysis. See “Experiment and primer design 
recommendations” on page 127.


Workflow


1. DNA isolation and purification.


2. PCR amplification and restriction enzyme digestion.


3. Separation and detection of the digested products via electrophoresis.


4. Analysis of data to generate the fragment profile for each sample.


5. Clustering analysis based on the profile of samples from step 4.


Data analysis T‐RFLP analysis uses the same data analysis technique as AFLP. See “Data analysis” on 
page 129.


For more 
information


For documents and publications, see “AFLP® applications” on page 200.


For ordering information, see “Ordering Information” on page 193.


Bacterial Artificial Chromosome (BAC) fingerprinting


Overview BAC fingerprinting provides an efficient and cost‐effective method of characterizing 
large genomic fragment libraries for genome sequencing, positional cloning, and 
physical mapping efforts. Restriction endonuclease digestion of BAC clones followed 
by fluorescent‐dye labeling can be used to generate a profile or fingerprint. Overlap 
between fingerprints are subsequently used to assemble contiguous sequences 
(contigs) in the construction of whole‐genome physical maps. Physical maps are 
important resources for genome sequencing efforts, positional cloning, comparative 
genomics, and to determine the size and structure of genomes.


The SNaPshot® Multiplex Kit (Luo et al.) provides an effective, easy, and cost‐effective 
solution for high‐throughput BAC fingerprinting. 


DNA 
extraction


PCR with 
labeled 
primers


Digestion with 
restriction 
enzymes


ElectrophoresisData 
analysis
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Principle of the 
analysis


In BAC fingerprinting analysis using the SNaPshot® Multiplex Kit, BAC clones are 
subjected to restriction‐endonuclease to generate fragments of various lengths that end 
in A, C, G, or T. The SNaPshot® chemistry then labels the fragments with the 
corresponding bases by single‐base extension to create a distinct DNA fragment 
pattern or “fingerprint” for each clone. The clones are then mapped based on the order 
of the overlapping parts of “fingerprints” with other clones of the same genome.


Figure 36  SNaPshot restriction fragment labeling 


Table 19  Example of possible six-base cutters for restriction endonucleases and dyes used in 
the SNaPshot® Multiplex Kit


Applications With BAC fingerprinting, you can create whole‐genome physical maps that are 
important resources for:


• Genome sequencing
• Positional cloning
• Comparative genomics


Restriction 
endonuclease


Restriction 
site ddNTP Fluorescent 


dye
Restriction fragment 


color


EcoRI G¯AATTC A dR6G Green


BamHI G¯GATCC G dR110 Blue


XbaI T¯CTAGA C dTAMRA™ Yellow


XhoI C¯TCGAG T dROX™ Red


HaeIII GG¯CC None — —


Recessed strand


Label template


SNaPshot 
reaction mix


Color = genotype
Electrophoresis
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Instrument and 
consumable 
recommendations


This is a “Thermo Fisher Scientific‐demonstrated” protocol.


IMPORTANT! BAC fingerprinting is based upon pattern recognition; therefore, data 
analysis is focused on relative size and distribution. We recommend using a dedicated 
instrument platform to minimize low random error caused by sizing imprecision.


• Thermal cycler: Veriti®, GeneAmp® 9700, 2720
• Genetic analyzer: 3500 Series, 3730 Series, 3130 Series, and 310 instruments
• Polymer: see “Run modules” on page 69 for the polymer and capillary array 


length combinations supported on each instrument
• Capillary array:


– 3500 Series instruments: 50‐cm
– 3730 Series, 3130 Series, and 310 instruments: 36‐cm


• GeneScan™ 120 LIZ® Size Standard
• DS‐33 Matrix Standard (Dye Set G5)


IMPORTANT! Throughout a set of experiments, use all the same equipment, run 
parameters, polymers, dyes, and so on. Consistent conditions are required to avoid 
mobility shifts that interfere with accurate interpretation of data. 


Experiment and 
primer design 
recommendations


• Protocols may differ based on the kind of restriction endonucleases and the 
BAC DNA purification kits that are used.


• Enzymatic digestion and SNaPshot® reagent labeling can be performed in one 
tube or in separate reactions.
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Workflow


1. Selective bacterial growth of single colonies.


2. BAC purification by restriction‐endonuclease digestion.


3. Restriction‐endonuclease digestion of the BAC clones with several different 
enzymes.


4. SNaPshot®‐reagent labeling of fragments. The dye‐labeled primers are bound to 
the BAC fragments based on the overhangs left by the restriction enzymes (see 
Table 19 on page 133).


5. Post‐extension clean‐up of the clones (not shown in diagram).


6. Capillary electrophoresis.


7. Data analysis.


8. Contig construction.


Data analysis See “BAC applications” on page 200.
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For more 
information


For documents and publications, see “BAC applications” on page 200.


For ordering information, see “Ordering Information” on page 193.


High coverage expression profiling (HiCEP)


Overview The high coverage expression profiling (HiCEP) method of fragment analysis was 
developed to address the shortcomings in gene expression profiling and to provide a 
sensitive method for detecting a large proportion of transcripts in both known and 
unknown genes, with a low false‐positive rate.


As an AFLP®‐based gene expression profiling method, the HiCEP method does not 
require sequence information and has a reduced rate of false positives with a high 
degree of detection of both coding and noncoding transcripts. After HiCEP analysis, 
fragments of interest can be purified and cloned from agarose gels and sequenced to 
identify the transcripts. If whole‐genome sequence information for the organism under 
study is known, the fragments of interest can be identified by bioinformatic prediction 
using the sequence information available from public databases and the restriction 
enzyme recognition sites used in the HiCEP workflow.


Principle of the 
analysis


HiCEP is an AFLP®‐based method. The analysis involves digesting genomic DNA to 
produce a population of restriction fragments. Priming sites are then ligated onto the 
ends of the restriction fragments so that they can be amplified by PCR (Goel et al. 
2006).


Applications Fingerprinting


Recommendations This is a “Customer‐demonstrated” protocol. For information, refer to “HiCEP 
applications” on page 200.


Workflow 1. Synthesis


2. Digestion


3. Adaptor ligation and purification


4. Digestion


5. Adaptor ligation 


6. Selective PCR


7. Post‐PCR preparation


8. Capillary electrophoresis 


9. Data analysis
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Figure 37  HiCEP workflow


For more 
information


For documents and publications, see “HiCEP applications” on page 200.


For ordering information, see “Ordering Information” on page 193.


Inter-simple sequence repeat (ISSR) PCR


Overview Inter‐simple sequence repeat (ISSR) PCR is a fast and inexpensive genotyping 
technique with a wide range of uses, including the characterization of genetic 
relatedness among populations. ISSR PCR is a genotyping technique based on 
variation found in the regions between microsatellites.


In addition to the use of long fragments for accurate analysis, this technique provides 
additional benefits over agarose gels. The increased sensitivity of Thermo Fisher 
Scientific genetic analyzers over traditional analysis methods routinely allows the 
detection of an order of magnitude more peaks, and this increased resolution results in 
better discrimination between individuals being compared in the populations. 


However, the primers that are designed to anneal to the di‐ or trinucleotide repeats can 
lack specificity in PCR and are a major contributor to a lack of reproducibility. Also, the 
lack of complexity of the ISSR primers can lead to nonspecific amplification, 
particularly if coupled to poor‐quality gDNA extraction methods and suboptimal PCR 
amplification conditions.


Principle of the 
analysis


ISSR PCR uses a single fluorescently labeled primer to target the region between 
identical microsatellites (Figure 38). An ISSR PCR primer comprises three parts:


• A fluorescent tag
• Eight dinucleotide repeat units (or 6 trinucleotide‐repeat units) 
• One or more anchor nucleotides designed with a dual purpose: to target the end 


of a microsatellite region and to prevent primer dimerization. More than 
100 primers have been developed for use in ISSR techniques (UBC Primer Set 9, 
2006 catalog).
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Figure 38  Example inter-simple sequence repeat (ISSR) region


Because ISSRs are dominant markers, the amplified regions in an ISSR PCR are scored 
as diallelic. Between individuals within a population, changes in the amplified 
products can arise through structural changes to the region (insertions or deletions) or 
the loss of primer binding sites. 


Advantages • Faster and requires a lower startup investment than other genotyping 
methodologies such as AFLP® and RFLP.


• Several studies have compared AFLP® and ISSR results and have found ISSR 
preferable because of the reduced number of protocol steps required and the 
smaller amounts of DNA consumed.


• Less expensive and less time‐consuming than microsatellite‐based genotyping.
• No need to clone and characterize microsatellites.
• Capillary electrophoresis delivers significantly higher resolution than traditional 


agarose gel electrophoresis, thus increasing the amount of information obtained 
from each experiment.


Applications ISSR has been used to investigate many plant and animal species in the following 
techniques:


• Genetic fingerprinting (Blair and Panaud et. al. 1999)
• Gene tagging (Ammiraju and Dholakia et. al. 2001)
• Detection of clonal variation (Leroy and Leon 2000)
• Cultivar identification (Wang and Wu et. al. 2009)
• Phylogenetic analysis (Gupta and Souframanien et. al. 2008)
• Detection of genomic instability (Anderson and Brenner et. al. 2001)
• Assessment of hybridization (Wolfe and Xiang et. al. 1998)


The versatility of this genotyping technique makes ISSR useful for researchers 
interested in diverse fields such as conservation biology and cancer research.


Recommendations This is a “Customer‐demonstrated” protocol. For information, refer to “ISSR 
applications” on page 200.
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Experiment and 
primer design 
considerations


• Cetyltrimethyl ammonium bromide (CTAB) gDNA isolation delivers high and 
consistent amplification (Doyle and Doyle, 1993).


• In DNA amplification, primers and PCR master mixes should be tested for 
robustness and consistency when amplifying ISSR targets in both species. 
Subsequently thermal cycling conditions can be refined, with particular focus on 
primer annealing temperature and primer annealing time.  


For additional information on optimization, refer to “ISSR Genotyping of Endangered 
Plants Using an Optimized Workflow” on page 200.


Workflow


Data analysis In the GeneMapper® Software:


• In the Panel Manager, create a panel for each dye color (primer) with bins, 
centered at whole base pairs, one base pair wide covering the entire range of 80 to 
1200 bp (Figure 39).


• In the GeneMapper® Manager, modify the AFLP Analysis Method (Figure 40).
• This method detects peaks above a minimum peak height as an allele and applies 


a binary label of either 1 or 0 for the presence of a peak in a particular bin.


Figure 39  Creating multiple ISSR bins and example of multiple bins centered at whole base pairs for the blue marker in an 
ISSR Panel 







140 DNA Fragment Analysis by Capillary Electrophoresis


Chapter 8  Fingerprinting
Inter-simple sequence repeat (ISSR) PCR8


Figure 40  Example of the Allele tab settings for an ISSR analysis method


Example analysis


ISSR was used to compare two samples: Agave shawii shawii from Rosarito and Agave 
shawii shawii from Border.


The figure below shows the distinct peak patterns of these two individuals.


Figure 41  Example ISSR data


After analyzing the data in the GeneMapper® Software, genotypes were exported and 
evaluated using a spreadsheet program to:


• Assess the consistency of genotyping for four replicate ISSR PCR reactions for 
each primer analyzed. 


• Calculate the alleles shared between the replicates.


Only those alleles with 100% concordance were scored as true alleles and used in 
subsequent phylogenetic analyses. 


True allele data for each individual for each primer were concatenated into a single list 
of binary states. The binary data were then analyzed using the phylogenetic software 
MrBayes (Huelsenbeck and Ronquist; Ronquist and Huelsenbeck).


Agave shawii shawii 
from Rosarito


Agave shawii shawii 
from Border
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The phylograms generated from the MrBayes software is shown below. It indicates 
with high confidence that three distinct populations of Agave shawii shawii (also known 
as Shaw’s Agave) existed. 


Figure 42  Phylogram generated using MrBayes software shows three distinct populations of 
Agave. Individuals collected from Rosarito, Arroyo Honda, and Border are shown in gold, grey, 
and purple, respectively. Highlighted individuals correspond to the data presented in Figure 41 
on page 140. Nodes in phylogram with posterior probability values above 95% are considered 
to be informative in Monte Carlo Markov Chain (MCMC) Bayesian analysis (MrBayes).


For more 
information


For documents and publications, see “ISSR applications” on page 200.


For ordering information, see “Ordering Information” on page 193.
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Overview


Relative fluorescence quantitation (RFQ) is a technique used in a variety of fragment 
analysis applications to compare peak heights across samples.


Relative fluorescence applications compare peak height or area between two samples. 
Common techniques include: 


• Qualitative Fluorescence (QF) PCR 
• Quantitative Multiplex PCR of Short Fluorescent Fragments (QMPSF)
• Multiplex Ligation‐dependent Probe Amplification (MLPA)


Principle of the 
analysis


The data for an RFQ experiment can be obtained with microsatellite or AFLP® 
analysis.


Peak height or peak area can be used to compare differences in the same marker across 
multiple samples. However, you may see a difference in results depending on whether 
peak height or peak area is used. 


IMPORTANT! Variations in signal intensity adversely affects results in RFQ 
experiments. For information on minimizing variation, see “Optimizing signal 
intensity” on page 77.


As an example microsatellite RFQ experiment, the figure below shows an 
electropherogram of a microsatellite marker in DNA from a healthy and tumor 
sample. The reduced peak height in the tumor sample indicates potential loss of 
heterozygosity (LOH) in the sample.
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Figure 43  Example electropherogram of healthy and tumor samples


Applications • Screening for loss of heterozygosity (LOH) using microsatellites or Single 
Nucleotide Polymorphisms (SNPs)


• Aneuploidy assays
• Detection of large chromosomal deletions
• Multiplex ligation‐dependant probe amplification (MLPA)


Experiment and primer design recommendations


Recommendations • Do not use internally labeled ([F]dNTP‐labeled) fragments in quantitative 
experiments. Variations in the per‐fragment number of labeled nucleotides and 
the increased peak spreading with this method make relative quantitation 
unreliable.


• For more information, see “Microsatellite Analysis” on page 107, and “Amplified 
fragment length polymorphism (AFLP®) Analysis” on page 126.


Minimizing signal 
intensity variation


To minimize variations, consider the ionic strength of samples and consumables. The 
amount of DNA injected is inversely proportional to the ionic strength of the solution:


• Samples high in salt result in poor injections. PCR reactions vary in efficiency, 
therefore some reactions may result in higher ionic concentration post‐
amplification. 


• Conductivity of the solvent used for injection will affect the sample injection and 
can cause variation in peak height. 
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For more information, see:


• “Optimizing signal intensity” on page 77
• “Irregular signal intensity troubleshooting” on page 164
• “Relative fluorescence quantitation applications” on page 200


IMPORTANT! Preferential amplification can decrease the accuracy of relative 
quantitation measurements. For more information, see “Preferential amplification” on 
page 31.


LOH workflow


1. Design the primers and select the primer dye set. 


2. PCR:
• Run two DNA samples from each individual, for example:


– One from normal tissue (N)
– One from tumor tissue (T)


Note: Some normal tissue contaminating the tumor tissue sample is typical.


• Run 3 to 4 independent injections for each sample (N and T) to obtain 
sufficiently accurate quantitative estimates for subsequent data analysis.


• Run control DNA:
– Amplify at least one control DNA sample for every round of PCR 


amplification.
– Run at least one injection of amplified control DNA for every set of 


microsatellite markers used. 
– Run at least one injection of amplified control DNA whenever you 


change the capillary or electrophoresis conditions.


3. Capillary electrophoresis.


4. Data analysis.


Data analysis


Precise peak 
detection


Optimize peak detection parameters to ensure precise peak detection. For more 
information, see “Data Analysis with GeneMapper® Software and Peak Scanner™ 
Software” on page 89.


If noise peaks are detected, increase the Minimum Peak Half Width or use a stronger 
smoothing option when analyzing noisy data.


Determining 
relative quantities


You can determine the relative quantities of two 5ʹ‐end labeled fragments by 
comparing the corresponding peak areas or peak heights on a GeneMapper® Software 
or Peak Scanner™ Software electropherogram.
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Assess the reproducibility of peak height and area for each new analysis. Note the 
following:


• Use area for slow migrating or wide peaks at high concentration.
• Use height for sharp peaks at low concentration.
• There is a linear relationship between the migration time and the reproducibility. 


As the migration time increases, the peak width and area increase. Therefore, fast 
migrating peaks result in higher reproducibility as measured by the peak area. 
However, improved reproducibility calculated using peak height has been 
observed as the migration time increases (Shihabi and Hinsdale, 1995). 


Determining 
relative number of 
molecules


To determine the relative number of molecules of two different‐sized fragments, 
calculate the ratio of respective peak areas or heights. Make sure to compare peak area 
to peak area or peak height to peak height:


• If two fragments are similar in size, compare peak heights, especially if the peaks 
overlap slightly. If the peaks are well defined, peak area and peak height will give 
similar results. If the peaks are irregularly shaped or have shoulders, peak heights 
will often give better results than peak areas.


• If two fragments differ greatly in size, compare peak areas because large peaks 
tend to spread considerably more than small peaks.


For more information


For documents and publications, see “LOH applications” on page 200.


For ordering information, see “Ordering Information” on page 193.


Microsatellite Instability (MSI) and Replication Error (RER)


Microsatellite instability (MSI) describes the reduced fidelity during the replication of 
repetitive DNA often occurring in tumor cells. It is thought to be caused by strand 
slippage during DNA replication due to mutations in DNA mismatch repair genes. 
MSI leads to the appearance of multiple alleles at microsatellite loci. Replication error 
(RER) is usually defined as MSI at multiple microsatellite markers or loci. The 
appearance of numerous extra alleles at lower molecular weights in the tumor sample 
(Figure 44 bottom panel) indicates significant genomic instability.
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Figure 44  Microsatellite instability identified by lower peak signal intensity in the tumor sample


The technique for detecting RER involves comparing microsatellite alleles after PCR 
amplification in normal and tumor samples from the same host. You calculate a raw 
“RER score” using an algebraic formula that quantifies the relative strength of the 
stutter peaks in the two samples after normalizing for differences in PCR efficiency.


While both microsatellite instability and loss of heterozygosity are indicative of 
cancerous tissue, if an electropherogram shows RER at a given marker location, an 
LOH calculation for that allele region is complicated or even invalid (Canzian et al. 
1996). We do not recommend LOH calculations in regions that show clear signs of 
RER.


Normal


Tumor
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DNA methylation


The study of methylation/epigenetics is emerging as an important component of 
cancer research. In a typical assay to detect methylation, bisulfite treatment of DNA 
deaminates non‐methylated cytosine and converts it to uracil while methylated 
cytosine remains unreactive. The subsequent step of PCR amplification converts uracil 
bases to thymine. Use the SNaPshot® system to quantitatively detect the base 
differences in treated and untreated samples to learn the methylation status of the 
samples.


For more information, see “Methylation applications” on page 200.
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Troubleshooting workflow


Problems with data can be caused during any step of the experiment. 


When troubleshooting, follow this workflow to identify the problem.


1. Make sure you understand the basics of the experiment:
• The chemistry
• Labeling of the samples
• How the genetic analyzer collects data
• How the data analysis software performs sizing and peak detection


Review the experiment for errors in primer design, sample quantitation and 
purification, pipetting problems, software preference settings and other common 
mistakes.


2. Examine the data. Evaluate the problem as specifically as possible:
• Is it a problem with the sample peaks, the baseline, or the peaks of only one 


color?
• Look for patterns: Does the problem exist in all parts of the run or does it 


affect only DNA fragments of a certain length? in a specific capillary? in a 
certain area of the plate? multiple runs?


• Is the problem visible in raw data? analyzed data? log files?
Continue to refine the description of the problem as specifically and thoroughly 
as possible.


3. In general, check first for the issues that can be resolved most easily. Review:
• Data quality
• Analysis settings
• Data collection
• Experimental setup


For more troubleshooting information, see your instrument and software user guides 
and the documents listed in “Documentation and Support” on page 199.


DNA isolation 
and purification


(template)


Sample reactions
(assay workflows 
and kit protocols)


Sample plating
Instrument run 


setup


Instrument run
Data collection


Data analysis
Interpretation
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Checking data quality


Sizing Quality (SQ) 
PQV description


The GeneMapper® Software SQ PQV reflects the similarity between the fragment 
pattern defined by the size‐standard definition and the actual distribution of 
size‐standard peaks in the sample data. The metric of the Sizing Quality test is a 
combination of several values which measure the success of the algorithms that:


• Identify and eliminate primer peaks based on peak shape
• Perform size matching (ratio matching)
• Make a size‐calling curve using the sizing method specified in the analysis 


method. (for more information, see “GeneMapper® Software sizing methods” on 
page 100)


Checking samples 
with  yellow and 


 red SQ samples


Review the data of the size standards that fail the SQ PQV as described below. For 
more information, see “Sizing or Size Quality (SQ) troubleshooting” on page 182.


1. In the Samples tab of the GeneMapper® window, click   (Analysis Low 
Quality to Top) to sort the data so that the samples that produced errors appear at 
the top of the table.


2. In the Samples tab, select the rows for the sample(s) that display  (Check) or 
(Fail) in the SQ column. 


3. Click  (Analysis Size Match Editor) to view the sizing information for the 
selected sample(s).


4. In the Navigation Pane of the Size Match Editor, select a sample file to display the 
sizing data for the associated sample.







154 DNA Fragment Analysis by Capillary Electrophoresis


Chapter 11  Troubleshooting
Checking data quality11


5. Review the data for the following qualities:
• Signal strength – The signal strength (peak height) of all peaks must exceed 


the Peak Amplitude Thresholds defined in the analysis method used to 
analyze the data.


• Correct size calls/labels – All peaks listed in the size‐standard definition 
must be correctly identified by the software. The labels above the peaks must 
be in sequential order from left to right, low to high.


• Evenness of signal strength – All peaks should have relatively uniform 
signal strengths.


Note: To magnify the plot of the Size Matches tab, drag the mouse cursor ( ) 
across a region of the x‐ or y‐axis.


Examining the raw 
data for  red SQ


Data for  SQ samples is displayed only in the Raw Data tab (see “Examine the 
sample info, raw data, and EPT trace” below).


Examine the 
sample info, raw 
data, and EPT trace


1. In the Project window, select a sample in the navigation pane. 


2. Check for error messages.


Note: If this error 
message is 
displayed at any 
time when you 
are using the 
software, check 
the Info tab to 
determine the 
error.


3. Review the sample information. Ensure that the correct analysis settings and data 
collection setting were used.
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4. Click the Raw Data tab.


Note: The Raw Data tab is the only place in the software in which you can view:
• Negative baselines
• Run data for  SQ samples
The example below illustrates good‐quality raw data for multiplexed 
microsatellite data. 


5. Click the EPT Data tab. Review the current, voltage, temperature, and power 
throughout the electrophoresis run. Large fluctuations in the values can result in 
poor quality data.
The example below illustrates a good‐quality EPT trace. The values for the trace 
may differ depending on the run module used, but the shape of the trace should 
be similar to the example below.
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Note: Trace colors differ between the Data Collection Software and the GeneMapper® 
Software.
For more information, see “Instrumentation troubleshooting” on page 180


Running controls to isolate a problem


To simplify troubleshooting, Thermo Fisher Scientific recommends that you run 
controls with every run for multicapillary instruments or each set of runs on 310 
instruments.


In addition to controls included in each run, you can run size standards, installation 
standards, agarose gels, or DNA template controls when additional troubleshooting is 
required.


Size standard 1. Perform a run with only size standard, using one of the default run modules that 
are provided with the software:


a. Vortex the size standard for 1 minute.


b. Add to each well of a plate:


c. Run the plate.


2. Examine the peak morphology:
• If the peak morphology changes, for example, peaks become broader, are 


tailing, or are below 50 RFU, then the problem may be in the instrument, 
reagents, or Hi‐Di™ Formamide.


• If the peak profiles for the size standard alone are sharp and very well 
defined, add your product to the same wells and re‐run. 


• If the peak morphology then changes, for example peaks become broader, 
show tailing, are less than 50 RFU, then contamination may be contributing 
to the problem.


Note: The size standard peak heights are affected by the presence of sample 
because the sample introduces salt and competes for entry into the capillary 
during injection.
If the size quality fails in the presence of sample, it indicates a problem with the 
PCR product, for example, it may contain too much salt.


Installation 
standard


 Installation standards contain pooled PCR products amplified from microsatellite loci 
present in CEPH individual 1347.


3500 Series, 3730 Series, and 3130 
Series instruments 310 instruments


• 0.5 uL of size standard 
• 9.5 uL of fresh Hi-Di™ Formamide 


• 0.5 uL of size standard 
• 11.5 uL of fresh Hi-Di™ Formamide 
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To run the installation standard: 


• For all platforms, you can load the installation standard as a regular run and view 
the results in the GeneMapper® Software. For instructions, refer to the 
appropriate instrument user guide. 


• Alternatively, for a 3500 Series instrument, you can run a performance check 
which produces a report quantifying each peak (refer to your instrument user 
guide).


Thermo Fisher Scientific currently supplies the following installation standards for its 
capillary electrophoresis instruments (see “Installation standards” on page 197 for part 
numbers): 


Agarose gel Run the PCR product through an agarose gel if the electropherogram shows 
miscellaneous unexpected peaks which may be due to unincorporated product. 
Results from the gel will help to determine if your sample is contaminated.


DNA template 
control


You can use a DNA template control (for example, CEPH 1347‐02 Control DNA useful 
for human‐target primers) as a process control to ensure that sample preparation, PCR, 
and electrophoresis yield the expected results.


The results can help you determine whether failed reactions are caused by poor 
template quality, problems with the control, or problems with the primers:


1. Run an agarose gel to separate the PCR products.


2. Run control primer with control template to eliminate contaminated reagents as a 
possible cause.


3. Run control template with your primers to eliminate your primers as a possible 
cause. 


4. Run control primers with template to eliminate template as a possible cause.


If you use... Then use... Which uses these dyes:


GeneScan™ 600 LIZ® Size 
Standard v2.0


DS-33 GeneScan™ 
Installation Standards


6-FAM™, VIC®, NED™, and 
PET® dyes


GeneScan™ 500 LIZ® Size 
Standard


DS-33 GeneScan™ 
Installation Standards


6-FAM™, VIC®, NED™, and 
PET® dyes


GeneScan™ 500 ROX™ DS-30 GeneScan™ 
Installation Standards


6-FAM™, HEX™, and NED™ 
dyes


Possible cause if the control fails Action


Incorrect PCR thermal cycling conditions Choose correct temperature control 
parameters (refer to your instrument user 
guide).


Pipetting errors Calibrate pipettes, attach tips firmly, and 
check technique.


Combined reagents not spun to bottom of 
tube


Place all reagents in bottom of tube. Spin 
briefly after combining.
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Sample issues


Sample 
concentration


If the sample concentration is too low, the signal‐to‐noise ratio may be too low to 
discriminate between sample peaks and background fluctuations.


If the sample DNA concentration is too high, signal intensity may be off‐scale or 
saturated and can cause:


• Split peaks
• Raised baseline
• Pull‐up peaks which can affect sizing and accuracy of genotypes


Adjust sample concentration to ensure signal intensity is within the recommended 
range for your instrument:


If necessary, dilute PCR products (before including the size standard in the reagent 
mix) so that the final allele peak height falls into the recommended range for the 
instrument.


Sample 
contamination


Sample contamination can mimic a degraded capillary. You can determine if the 
capillary issue is caused by sample contamination by running a size standard and 
formamide only (see “Running controls to isolate a problem” on page 156).


Salt concentration Salt anions compete with negatively charged DNA for entry into the capillary during 
electrokinetic injection. As the salt concentration of a sample increases, less DNA will 
enter the capillary, decreasing the fluorescence signal. Excess salt can also precipitate 
the DNA in the sample tube in the presence of formamide.


Combined reagents left at room temperature 
or on ice for extended periods of time


Put tubes in block immediately after 
reagents are combined.


Restriction digest incomplete (AFLP 
applications)


Repeat the restriction-ligation.


Make sure that the volume of enzyme added 
does not cause the amount of glycerol to be 
>5%, which can lead to EcoRI* (star) activity.


Possible cause if the control fails Action


Instrument Recommended signal 
level Fluorescence saturation


3500 Series 175–10,000 RFU 30,000 RFU


3730 Series 150–10,000 RFU 30,000 RFU


3130 Series 150–4000 RFU 8000 RFU


310 150–4000 RFU 8000 RFU
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Reagent and consumable issues


IMPORTANT! For every chemical, read the Safety Data Sheets (SDSs) and follow the 
handling instructions. Wear appropriate protective eyewear, clothing, and gloves.


Note: For the SDSs of chemicals not distributed by Thermo Fisher Scientific, contact 
the chemical manufacturer.


Laboratory water Poor‐quality laboratory water systems and cleaning reagents can adversely affect PCR 
efficiency, sample resolution, and signal intensity.


PCR reagents Expired PCR reagents can cause decreased DNA template concentration.


Hi-Di™ formamide Improperly stored Hi‐Di™ Formamide can cause:


• Incomplete denaturation of both the size standard and sample peaks
• Altered pH of the loading solution
• Tailing peaks
• Artifacts
• Decreased signal


Ensure that you do not contaminate Hi‐Di™ Formamide when setting up samples.


For more information, see “Hi‐Di™ Formamide storage” on page 82.


Polymer Degraded or expired polymer, or polymer that is left at ambient temperature for 
>7 days, can cause:


• Reduced capillary array life (the number of runs per array)
• Reduced resolution due to increased conductivity (often caused by the hydrolysis 


of urea in the polymer)
• Low current
• Artifact peaks from degraded polymer
• Reduced sizing precision:


– Sizing differences between various types of polymer are more apparent for 
sequences <50 bp. 


– Fragments <50 bp run on 3730/3730xl instruments with POP‐ 7™ polymer 
may have slightly lower sizing precision.


Polymer that is left at ambient temperature for extended periods of time can cause 
microbubbles in the pump.


Cold polymer can cause bubbles.


Ensure that polymer is at room temperature. Allow polymer to equilibrate to room 
temperature and pressure. Loosen the lid seal at least 30 to 60 minutes before use. Do 
not leave the lid off the polymer bottle, as dust may contaminate stock, causing spikes 
in data.


Note: Do not shake polymer or introduce bubbles.







160 DNA Fragment Analysis by Capillary Electrophoresis


Chapter 11  Troubleshooting
Instrument and ambient condition issues11


Size standard Sizing quality issues can be caused by a degraded or improperly stored size standard. 
A size standard can be degraded by using improperly stored Hi‐Di Formamide 
(see“Hi‐Di™ Formamide storage” on page 82).


Ionic buffer 
strength 
(not applicable to 
3500 Series 
instruments)


 Conductivity changes in the buffer affect the run current and can cause the following:


• Decreased sample resolution
• Slower than expected migration of size‐standard peaks
• Low current


Possible causes of buffer issues:


• Water impurities 
• High salt concentration
• Expired or incorrectly stored buffer


Instrument and ambient condition issues


Capillary array Degraded capillary arrays can cause:


• Decreased sample resolution
• Broad, lagging peaks


Possible causes of degraded capillary array performance:


• Capillary array life is exceeded
• Capillary array is left idle or dries out
• Poor quality DNA or water or degraded Hi‐Di™ formamide has introduced 


contaminants that ultimately affect the current flow through the capillaries
• Water wash is not performed as recommended, or contaminated water is used for 


the wash
• Clogged capillary 


If the same capillary always fails, run Hi‐Di™ Formamide blanks, then an 
installation standard or size standard as controls through the capillary (see 
“Running controls to isolate a problem” on page 156).


Note: Sample contamination can mimic a degraded capillary. You can determine 
if the capillary issue is caused by sample contamination by running clean DNA 
samples or the size standard alone as a control.


• Bubbles in the capillaries
• Arcing


Pump: large 
bubbles


Large bubbles can affect all or many of the samples in a run.


Large bubbles in the pump or blocks can affect the current and can cause the 
following:


• No current when voltage is applied (the flow of ions is blocked by the bubble)
• A run stops during initialization if the instrument detects unstable current
• “Leak detected” error message as the air bubble compresses when the plunger 


moves down to fill the array
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• Arcing
• Early loss of resolution on certain capillaries


If large bubbles are present, you can usually see them in the upper polymer block, near 
the array end. Refer to the instrument user guide for information on removing 
bubbles.


Pump: small 
bubbles


Small micro‐bubbles usually only affect single capillaries.


Micro‐bubbles in the polymer path can cause:


• Current fluctuations or no current
• Decreased resolution


Possible causes of small bubbles in the pump:


• Polymer is:
– Not at room temperature. Allow polymer to equilibrate to room temperature 


and pressure. Crack open lid seal for at least 30 to 60 minutes before use. Do 
not leave the lid off the polymer bottle, as dust may contaminate stock, 
causing spikes in data.


– Newly installed
• Valves, syringes, or the array port are not screwed tightly in place


Refer to the instrument user guide for information on removing bubbles.


Pump: polymer 
leaks


Polymer leaks can cause:


• Formation of crystals which introduce contaminants that can affect the conditions 
of your run. If the pump is not adequately pushing polymer through the array, the 
array can clog or become contaminated.


• Loss of resolution 


Autosampler 
misalignment


Autosampler misalignment can cause consistent failures in the same wells or rows of a 
plate.


Temperature/
humidity


Drastic changes in room temperature and humidity can cause distinct changes in 
migration.


Matrix/spectral 
Issues


Incorrect matrix/calibration, or using different conditions to calibrate than you do to 
run samples can cause the following: 


• Raised baseline
• Negative peaks
• Peaks under peaks (especially if the highest peak is not off scale)
• Multiple dye colors being detected as one dye color (has been observed when 


running 5‐dye samples with a 4‐dye matrix)
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Symptoms you may observe


Irregular signal 
intensity


Migration issues


Abnormal peak 
morphology


Extra peaks


PCR


Symptom See page


No signal or low signal 164


Signal intensity is too high or oversaturated 166


Ski-slope peak pattern 166


Decreased signal 167


Size-standard signal and sample signal are not balanced 168


Symptom See page


Size-standard peaks are not migrating as expected during 
a normal run time


168


Sizing precision is low 168


Symptom See page


Poor resolution 169


Loss of resolution 169


Broad, lagging peaks 170


Tailing peaks 170


Uneven peak heights in dyes in multiplexed sample 171


Sudden loss of signal in all samples 171


Multiple dye colors are detected as one dye color 171


Symptom See page


Extra peaks 172


Pull-up peaks 173


Data spikes 174


Split peaks 175


Many small extraneous peaks appearing next to a high-
intensity peak


175


Symptom See page


Poor priming resulting in weak signal 176


Amplified DNA concentration is lower than expected 176


PCR inhibition 176


Contamination with exogenous DNA 176


Poor amplification, nonspecific amplification 177
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Irregular baseline


Instrumentation


Sizing or size 
quality


GeneMapper® 
Software


Poor amplification, nonspecific amplification in restriction-
ligation experiments (AFLP only)


177


Hairpin secondary structures in PCR primers 177


Primer/dimer formation 178


Symptom See page


Symptom See page


Constant elevated signal in raw data 178


Baseline “waterfall” 178


Noisy baseline 179


Adequate signal strength with noisy data 179


Symptom See page


Low or fluctuating current 180


Drop-off of current signal 181


Current too high 180


Instrument has stopped running and red light is on. There 
are black marks inside the instrument.


181


Symptom See page


No sample plot is displayed for a sample with the error “No 
sizing data”


183


Size Match Editor does not display peak data 183


Missing size-standard peaks 183


Smaller size-standard peaks are not labeled 184


Larger size-standard peaks are not present in trace 184


Extra peaks in size-standard trace 185


Sizing failures occur in a regular pattern (the same wells 
fail repeatedly)


186


Noise peaks are detected as size-standard peaks 186


Size call inaccurate for known DNA sample 186


Symptom See page


GeneMapper® Software error message 187


Error Message: The bin set in the analysis method does not 
match the panel used for analysis.


187


al?” label or alleles are not falling within bins 188


Allele not labeled 188
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Irregular signal intensity troubleshooting


Data not sorted by name 188


When adding samples to a project, the expected data files 
are not listed in the Add Samples to Project dialog box


188


Genotypes tab is grayed 189


Two peaks do not separate and are detected as one peak 189


Symptom See page


Symptom Possible cause  Action


No signal or low signal


Poor or non-specific 
amplification.


See “PCR troubleshooting” on page 176.


See “Non-specific amplification” on page 32 for 
more information.


PCR inhibition. See “PCR troubleshooting” on page 176.


Sample was prepared with 
water instead of Hi-Di™ 
Formamide.


Prepare the sample with Hi-Di™ Formamide.


Degraded or incorrectly stored 
Hi-Di™ Formamide.


Use fresh, properly stored Hi-Di™ Formamide. See 
“Hi-Di™ Formamide storage” on page 82.


Air bubble at bottom of sample 
tube.


Centrifuge the plate before running.


Peak Amplitude Threshold
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No signal or low signal 
(continued)


High salt concentration. Salt preferentially injects smaller fragments and 
inhibits injection of larger fragments, so the 
majority of salt may have been injected in the first 
injection. 


Re-inject the sample.


If signal intensity does not increase, see 
“Desalting” on page 190.


Injection time too low. See “Optimizing electrokinetic injection 
parameters” on page 78.


Sample concentration too low. See “Optimizing sample loading concentration” on 
page 76.


Sample volume too low. • Sample volume must be ≥10 µL for 3500 Series, 
3730 Series, and 3130 Series instruments.


• Sample volume must be ≥12 µL for 310 
instruments.


Autosampler is misaligned. • 3500 Series, 3730 Series, and 3130 Series 
instruments: Fill wells with 0.5 µL size standard 
and 9.5 µL sample, then re-inject. If the signal 
is still missing, contact Thermo Fisher Scientific


• 310 instruments: Recalibrate autosampler.


Symptom Possible cause  Action
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Signal intensity is too high or 
saturated


Raw data: pull-down peaks


Sample concentration too high. • Decrease sample concentration.
• Decrease injection time.


“Ski slope” peak pattern of 
sample peaks but size standard 
peak heights do not decrease


Sample concentration too high 
in amplification step or 
insufficient primer is present.


Optimize ratio of DNA template and primer.


Symptom Possible cause  Action


Zoomed view of figure above
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Decreased signal Degraded or improperly stored 
Hi-Di™ Formamide.


Use fresh, properly stored Hi-Di™ Formamide. See 
“Hi-Di™ Formamide storage” on page 82.


Expired or incorrectly stored 
reagents.


Use fresh reagents.


Degraded primers. Store unused primers at –15 to –25°C. Do not 
expose fluorescent dye-labeled primers to light for 
long periods of time.


Size-standard signal and 
sample signal are not balanced


Size-standard concentration is 
too high.


Although the data is still sized properly, decrease 
size-standard concentration to balance peaks in 
future runs (see “Size-standard peak intensity” on 
page 42).


Symptom Possible cause  Action
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Migration troubleshooting


Symptom Possible Cause Action


Size-standard peaks are not 
migrating as expected 
during a normal run time


• Poor quality sample.
• Degraded or frozen 


polymer.
• Water used to dilute 


buffe.r
• Poor-quality formamide.
• Fluctuations in ambient 


temperature and/or 
humidity.


• Incorrect oven 
temperature.


• Old array or capillary.
• Contaminants.
• Low ionic buffer strength.


Prepare fresh buffer (not applicable to 3500 Series 
instruments).


Incorrect capillary length 
(Length to Detector) or run 
module was selected.


Specify correct capillary length or run module.


Variation in ambient 
temperature causes faster 
or slower migration rates.


Ensure ambient temperature is stable.


Sizing precision is low Analyzing small fragments 
<50 bp.


• Sizing differences between various types of polymer 
are more apparent for sequences <50 bp.


• Fragments <50 bp run on 3730/3730xl Series 
instruments with POP- 7™ polymer may have slightly 
lower sizing precision than expected.
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Abnormal peak morphology troubleshooting


Symptom Possible cause  Action


Poor resolution High sample concentration. Dilute the sample before adding to formamide/
size-standard mix.


Injection time and/or voltage too 
high.


See “Optimizing electrokinetic injection 
parameters” on page 78.


Wrong capillary array and/or 
polymer used.


Use appropriate capillary array or polymer for your 
application.


Incomplete strand separation 
due to insufficient heat 
denaturation.


Make sure the samples are heated at 95°C for 
3 to 5 minutes, then immediately placed on ice for 
2 to 3 minutes before loading.


Loss of resolution


Pump, polymer block, or septa 
contaminated with chemicals 
during cleaning.


1. Perform a water wash. Refer to the instrument 
user guide for information.


2. Replace polymer, buffer, septa and water/waste 
with fresh materials.


Incomplete replacement of 
polymer between runs.


1. Check the polymer delivery system for leaks, 
looking for residue in and around the polymer 
block area. 


2. Check the pin valve for signs of arcing on the tip. 
Black markings within the block channel are 
also a sign of an arcing event. 


3. Check for polymer in the anode buffer jar. If you 
see evidence of a leak, retighten connections, 
then run the sample again. 


Sample or reagent is 
contaminated.


Use fresh samples and reagents.
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Loss of resolution (continued) High salt concentration. Salt preferentially injects smaller fragments and 
inhibits injection of larger fragments, so the 
majority of salt may have been injected in the first 
injection. 


Re-inject the sample.


If signal intensity does not increase, see 
“Desalting” on page 190.


Bubbles or debris in polymer 
path.


Remove bubbles or clean the polymer path. Refer 
to the instrument user guide for information.


Capillary array degrading. 1. Perform a water wash through the polymer 
delivery system. Refer to the instrument user 
guide for information.


2. Replace the capillary/array.


3. Run a size standard.


4. If the problem is present in the size standard, 
replace reagents, then run your samples again.


Samples are degraded because 
they have been sitting in the 
instrument >24 hours.


Run samples as soon as possible after 
preparation.


Expired or degraded polymer, 
Hi-Di™ Formamide, buffer, or 
water.


Replace the reagent, then run your samples again. 


Use fresh, properly stored Hi-Di™ Formamide. See 
“Hi-Di™ Formamide storage” on page 82.


Instrument current problem. See “Instrumentation troubleshooting” on 
page 180. 


Use of non-Thermo Fisher 
Scientific reagents.


1. Perform a water wash on all components of the 
system using the wizard in Data Collection 
Software.


2. Replace reagents with Thermo Fisher Scientific 
products.


Broad, lagging peaks Old or clogged capillary array. Replace the capillary array or flush the capillary 
array with polymer.


Tailing peaks Degraded or improperly stored 
Hi-Di™ Formamide.


Use fresh, properly stored Hi-Di™ Formamide. See 
“Hi-Di™ Formamide storage” on page 82.


Symptom Possible cause  Action
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Uneven peak heights in dyes in 
multiplexed sample 


Sample preparation issues. Optimize sample preparation and PCR.


Preferential amplification of 
PCR products.


see “PCR troubleshooting” on page 176.


Selection of dyes is not optimal 
(for example, a low-intensity 
sample peak is labeled with a 
low-intensity dye).


Select appropriate dye. For information, see 
“Points to consider when selecting dyes for custom 
primers” on page 39.


Concentration of some samples 
is too high.


• Adjust the pooling ratio before PCR (see 
“Multiplexing (pooling) strategies” on page 27).


• If overall concentration is too high, dilute pooled 
samples with deionized water before PCR.


Increasing the MgCl2 concentration of some 
samples can reduce the disparity in peak heights, 
but may also increase the amplification of 
non-specific products (background).


Sudden loss of signal in all 
samples


Instrument laser power or 
current problem.


Check laser power and current in the EPT window 
(see “Examine the sample info, raw data, and EPT 
trace” on page 154).


Multiple dye colors are detected 
as one dye color


5-dye samples were run with a 
4-dye matrix.


Repeat run with correct dye set.


Symptom Possible cause  Action
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Extra peaks troubleshooting


Symptom Possible cause  Action


Extra peaks Pull-up or “cross-talk” due to 
saturated data in a dye color (for 
example, a high intensity blue 
peak can create pull up peaks in 
other colors). See “Signal 
intensity is too high or 
saturated” on page 166.


Decrease sample concentration during PCR or 
when preparing samples for electrophoresis.


Degraded PCR products. Repeat PCR.


Stutter peaks. See “Identifying stutter products in microsatellite 
analysis” on page 113.


Incomplete restriction or 
ligation (AFLP applications only).


Extract the DNA again and repeat the 
restriction-ligation.


Sample is not denatured. Make sure the samples are heated at 95°C for 
3 to 5 minutes, then immediately placed on ice for 
2 to 3 minutes before loading.


Hairpin secondary structures 
are present in PCR primers.


See “PCR troubleshooting” on page 176.


Non-specific primer peaks.


Primer/dimer peaks. See “Primer design guidelines” on page 29.


Artifact peaks. See “Pull-up peaks from a sample appear in the 
red or orange dye signal, and are detected as 
size-standard peaks due to over-saturation of 
sample-peak signal.” on page 185.


Sample or reagent 
contamination.


Use fresh sample or reagent.


Contamination with exogenous 
DNA.


Use appropriate techniques to avoid introducing 
foreign DNA during laboratory handling.


Renaturation of denatured 
samples.


Load the sample immediately following 
denaturation, or store it on ice until ready.
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Pull-up peaks


Incorrect or poor-quality matrix 
or spectral calibration.


Run a new spectral calibration.


Edit the instrument protocol to specify the correct 
spectral calibration.


Wrong matrix or spectral use for 
analysis of 310 instrument data.


Reanalyze with the correct matrix in the 
GeneMapper® Software.


Offscale, saturated signal in 
primary peak caused by high 
sample concentration.


• Decrease sample concentration.
• Decrease injection time.


Polymer on instrument >7 days, 
degraded polymer 
contaminants.


Perform warm water wash(es) and replace 
polymer. 


If the problem persists, replace the capillary array.


Symptom Possible cause  Action
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Data spikes


Bubbles, dried polymer, or dust 
in the capillary array migrate 
past the camera.


1. Flush the water trap. Refer to the instrument 
user guide for information.


2. Check for bubbles and run the bubble wizard if 
any are visible. Clean all connections and tubing 
around the instrument pump.


3. Check the polymer bottle, the area around the 
pump lines, and the array port for crystals. If 
present, warm the polymer gently to 30°C with 
gentle mixing, then refill the pump and array 
with the polymer.


4. If the problem persists, perform a water wash 
and replace the polymer.


Symptom Possible cause  Action
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Split peaks


Plus A and/or minus A peaks 
due to: 
• Too many fragments for 


A-addition.
• Suboptimal PCR conditions 


and/or suboptimal primer 
design.


Repeat the experiment with a lower initial 
template concentration.


Modify the experiment to:
• Increase addition of A: 


– Add a final extension step of 60 minutes at 
72°C.


– Increase Mg2+ concentration
– Use ABI PRISM® Tailed Primer Pairs


• Remove A by enzymatic treatment (T4 DNA 
polymerase)


For more information, see “Avoiding incomplete 3' 
A nucleotide addition” on page 34.


Many small extraneous peaks 
appearing next to a 
high-intensity peak


Background signal is above 
Minimum Peak Height value.


Adjust the setting in analysis method.


High sample concentration. 
(Extraneous peaks represent 
non-specific DNA comigrating 
with main fragment peak.)


Dilute the sample.


Sample concentration is too 
high.


Decrease the injection time or injection voltage. 
See “Optimizing electrokinetic injection 
parameters” on page 78.


Symptom Possible cause  Action
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PCR troubleshooting


Symptom Possible Cause Action


Poor priming resulting in 
weak signal


Melting temperature is too 
low due to low G+C content 
and/or short primer length.


Evaluate primer design.


Secondary structure of the 
primer, particularly at the 3' 
end.


Secondary structure of the 
template in the region of 
hybridization.


Insufficient [F]dNTPs added 
to PCR reaction.


Reamplify using more [F]dNTPs or examine the efficiency 
of the PCR.


Amplified DNA 
concentration is lower than 
expected


Amplification cycle setting is 
too low.


Add 3 to 5 cycles. 


Low MgCl2 concentration. Increase the MgCl2 concentration.


Low affinity of the primer to 
the template.


Decrease the annealing temperature 2 to 3°C at a time. 
Background signal may increase.


Low sample concentration. Increase sample concentration.


Inhibitors in template. Purify template (see “Purifying DNA” on page 56).


Thermal cycler malfunction. Troubleshoot the thermal cycler problem. Refer to the 
thermal cycler user guide for information.


PCR reagents are 
contaminated or expired.


Use fresh PCR reagents.


Degraded primers. Store unused primers at –15 to –25°C. Do not expose 
fluorescent dye-labeled primers to light for long periods of 
time.


PCR inhibition • Sample contains 
hemoglobin, heparin, 
polyphenol (plant), 
polysaccharides.


• Extraction introduced 
inhibitors (chloroform, 
phenol, EDTA, detergents 
(SDS), xylol, ethanol, 
bromophenol blue).


Dilute the sample before amplification to reduce the 
amount of PCR inhibitors.


Contamination with 
exogenous DNA


Carryover. Use appropriate techniques to avoid introducing foreign 
DNA during laboratory handling. For more information, 
see “Avoiding contamination” on page 64,
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Poor amplification, 
non-specific amplification


Poor-quality or degraded 
DNA template.


Use fresh template.


Run an agarose gel to check sample concentration and 
quality.


If DNA is stored in water, check water purity.


Insufficient or excess 
template DNA.


Use recommended amount of template DNA. Run an 
agarose gel to check sample concentration and quality.


PCR inhibitors in the DNA 
sample (binding proteins, 
salts that carry over from 
poor DNA extractions).


Use different extraction procedures. 


Incorrect thermal cycling 
parameters.


Check protocol for correct thermal cycling parameters.


Incorrect pH. Use correct concentration of DNA and buffer.


Tubes loose in the thermal 
cycler.


Push reaction tubes firmly into contact with block before 
first cycle.


Third-party or non-PCR tube 
type used.


Use GeneAmp® Thin-Walled Reaction Tubes with Caps 
with Thermo Fisher Scientific thermal cyclers.


Primer concentration too 
low.


Use recommended primer concentration.


Primer design. See “Non-specific amplification” on page 32.


Poor amplification, non-
specific amplification in 
restriction-ligation 
experiments (AFLP only)


Incomplete restriction-
ligation (in experiments 
involving restriction-ligation) 
due to insufficient or 
insufficiently active ligase.


1. Test the ligase activity with control DNA.


2. Repeat restriction-ligation with a higher concentration 
of ligase (in Weiss units). 


Note: 1 Weiss unit = 67 cohesive-end ligation units


If the problem persists, repeat the restriction-ligation 
with fresh enzymes and buffer. Use an agarose gel to 
check the reaction results. 


Refer to the AFLP® Plant and Microbial Protocols for 
more information (see “AFLP® applications” on 
page 200).


TE0.1 is buffer not properly 
made, or contains too much 
EDTA.


Add the appropriate amount of MgCl2 solution to amplified 
reaction. Remake the TE0.1 buffer.


Insufficient enzyme activity. Repeat the experiment with the recommended amount of 
restriction enzyme, ligase, and AmpliTaq® DNA 
Polymerase.


Note: 1 Weiss unit = 67 cohesive-end ligation units.


Hairpin secondary 
structures in PCR primers


Primer design. See “Primer design guidelines” on page 29.


Symptom Possible Cause Action
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Irregular baseline troubleshooting


Excessive noise or an elevated baseline affects both sizing and genotyping results.


Primer/dimer formation • MgCl2 concentration.
• Annealing temperature in 


the PCR.


See “Optimizing PCR” on page 55.


Primer design. See “Primer design guidelines” on page 29.


Too much primer added to 
reaction.


Prepare new reaction.


Primer over-amplification 
due to insufficient or 
poor-quality template.


Prepare new reaction.


Symptom Possible Cause Action


Symptom Possible Cause Action


• Constant elevated signal 
in raw data


• “Waterfall” (most 
common on 310 
instruments)


Baseline “waterfall”


Contamination from marker 
pen ink (if you used a marker 
to label the plate or the heat 
seal).


Prepare new plate.
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(continued)


• Constant elevated signal 
in raw data


• “Waterfall” (most 
common on 310 
instruments)


Contamination from water 
used to make buffer, wash 
reservoirs/septa, for sample 
injection, for any sample-
prep steps, or for water 
wash.


Use fresh water.


Instrument contamination. Refer to the instrument user guide for troubleshooting 
information.Improperly filled/leaky 


connections, tubing, or 
polymer block.


Spectral/matrix calibration 
issue.


Use correct matrix standard (see “Dye sets and matrix 
standards” on page 41).


Specify the correct dye set in the instrument protocol.


Ensure the correct dye set was selected in spectral 
calibration.


Apply the correct matrix file (310 instruments only).


Polymer on instrument 
>7 days, polymer degraded 
or precipitated.


Perform warm water wash(es) and replace polymer. If the 
problem persists, replace the array.


Arcing/electronic noise. Remove bubbles. Refer to the instrument user guide for 
information.


Noisy baseline Amplification of non-specific 
products during PCR.


See “PCR troubleshooting” on page 176.


Degraded or incorrectly 
stored Hi-Di™ Formamide 
can cause low signal and 
degraded products.


Use fresh, properly stored Hi-Di™ Formamide. See “Hi-
Di™ Formamide storage” on page 82.


Capillary is contaminated. Perform a water wash.


Weak or low signals and/or 
an elevated baseline.


See “Irregular signal intensity troubleshooting” on 
page 164.


High salt concentration. Salt preferentially injects smaller fragments and inhibits 
injection of larger fragments, so the majority of salt may 
have been injected in the first injection. 


Re-inject the sample.


If signal intensity does not increase, see “Desalting” on 
page 190.


Electrical noise Contact Thermo Fisher Scientific.


Adequate signal strength 
with noisy data


Secondary hybridization site 
is present on primer, which 
results in many extra peaks.


Evaluate primer design.


Impure primer. You may see 
a shadow sequence of N-1.


HPLC-purify the primer.


Symptom Possible Cause Action
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Instrumentation troubleshooting


Some data quality issues are not sample‐related, but are caused by settings or 
conditions used for the instrument run. 


Note: The color of the current trace varies between versions of Data Collection 
Software.


Symptom Possible Cause Action


Low or fluctuating current Expired or incorrectly stored 
buffer and/or polymer.


Use fresh buffer and polymer.


Bubbles in polymer. Remove bubbles. Refer to the instrument user guide for 
information.


Anode buffer jar (3130 
Series, 3730 Series, or 310 
instruments) buffer is not 
above required level.


Fill the anode buffer jar to the required level.


ABC (3500 Series 
instruments) buffer is not 
above required level.


• For opened containers: Pipet buffer from the overflow 
chamber to the main chamber.


• For unopened containers: Invert the 
ABC, then tilt it slightly to make 
sure most of the buffer is in the 
larger side of the container. There 
should be less than 1 mL of the 
buffer remaining in the smaller side 
of the container. 


Fluctuating current Arcing caused by bubbles. Remove bubbles. Refer to the instrument user guide for 
information.


Current too high Decomposition of urea in the 
polymer.


Use fresh polymer.


Incorrect buffer formulation 
(most likely too 
concentrated) (not applicable 
to 3500 Series instruments).


Use correctly prepared buffer.


Arcing to conductive surface 
on the instrument.


Ensure that the ambient temperature is 15 to 30°C and the 
humidity is <80%. Check for excessive condensation on the 
instrument.
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Drop-off of current signal Data Collection Software EPT view (current trace is blue)


Air bubble in lower polymer 
block.


Remove bubbles. Refer to the instrument user guide for 
information.


Clogged capillary (caused by 
sample overloading).


Flush the capillary array with polymer.


Instrument has stopped 
running and red light is on. 
There are black marks 
inside the instrument.


Arcing to conductive surface 
on the instrument.


Ensure that the ambient temperature is 15 to 30°C and the 
humidity is <80%. Check for excessive condensation on the 
instrument.


Arcing caused by bubbles in 
polymer.


Remove bubbles from polymer.


GeneMapper® Software EPT view (current trace is green)


Symptom Possible Cause Action


Current signal should be 
horizontal


Current signal shape should resemble 
the example shown in “Examine the 
sample info, raw data, and EPT trace” on 
page 154
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Sizing or Size Quality (SQ) troubleshooting


Viewing the 
size-standard 
definition


Sizing issues can occur if the peaks detected do not match the peaks listed in the 
size‐standard definition, for example, if additional peaks are detected as size‐standard 
peaks, or if size‐standard peaks are not detected. 


To view the peaks detected in the size standard and the peaks listed in the 
size‐standard definition for a sample, select the sample, then click   (Analysis Size 
Match Editor) to view the sizing information for the selected sample(s).


If the expected peaks are not detected, your first course of action should be to 
determine the cause of the peak detection issue and resolve the issue.


If you want to use the data even if the size standard data is of lower quality, you can 
modify the size‐standard definition (described below) to eliminate or add peaks to 
improve the size standard quality result.


Note: Data for   SQ samples is viewable only in the Raw Data view.


For more information on techniques for improving sizing accuracy on Thermo Fisher 
Scientific genetic analyzers, refer to Rosenblum et al. (1997) and Wenz et al. (1998).


Modifying the 
size-standard 
definition


1. In the Project Window, select Tools GeneMapper Manager.


2. Select the Size Standard tab, then select the size‐standard definition used to 
analyze the data.


3. Select Save As and name the new size‐standard definition.
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4. Open the new size‐standard definition and add or remove peaks as needed.


Troubleshooting
Symptom


SQ  or  and...
Possible Cause Action


No sample plot is displayed for a 
sample with the error “No sizing 
data”


A plot is not displayed if sizing 
fails.


See “Sizing or Size Quality (SQ) troubleshooting” 
on page 182.


Note: You can view data for failed sizing in the Raw 
view (see “Examine the sample info, raw data, and 
EPT trace” on page 154). 


Size Match Editor does not 
display peak data


Incorrect Size Standard Dye 
specified in size-standard 
definition.


Verify that the correct dye and fragment sizes are 
specified in the Size Standard definition.


Select, modify, or create correct size-standard 
definition as needed (see “Modifying the 
size-standard definition” on page 182).


Missing size-standard peaks The fragment sizes of the size-
standard definition do not match 
the positions of the detected 
peaks.


The Peak Amplitude Threshold 
of the dye color associated with 
the size standard is set too high 
or low in the analysis method.


Adjust the analysis method so that the peak 
detection threshold associated is greater than the 
height of the noise signal. See “GeneMapper® 
Software peak detection settings” on page 94.


IMPORTANT!  We do not recommend decreasing 
the threshold below 50 RFU.


Expired or degraded size 
standard.


Use fresh size standard.
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Missing size-standard peaks 
(continued)


Incorrect concentration of size 
standard in sample loading 
reagent.


Increase the concentration of size standard added 
to subsequent runs.


Size-standard peaks are not 
migrating as expected during a 
normal run time.


See “Migration troubleshooting” on page 168.


Incorrect injection settings (for 
example, the injection time is 
too short).


Review the injection settings of the run module for 
errors.


High salt concentration. Salt preferentially injects smaller fragments and 
inhibits injection of larger fragments, so the 
majority of salt may have been injected in the first 
injection. 


Re-inject the sample. 


If signal intensity does not increase, see 
“Desalting” on page 190.


Smaller size-standard 
fragments are not labeled


Size standard peak and primer 
peak are in the same read 
region (see figure below).


Modify the size standard-definition and remove the 
size-standard peak that overlaps with the primer 
peak.


Change the analysis range in the Advanced Peak 
Detection Algorithm field in the Peak Detector tab 
of the analysis method. Select Partial Range and 
select a starting data point that eliminates the 
primer peaks from analysis.


Larger size-standard peaks are 
not present in trace


Run time too short. Increase run time.


Late start caused by a reagent 
issue, a blocked capillary, or 
high sample concentration.


Use fresh polymer.


A non-Thermo Fisher Scientific 
size standard was used. 


Use a Thermo Fisher Scientific size standard.


Symptom


SQ  or  and...
Possible Cause Action


Size-standard peaks labeled in 
primer read region


Size-standard definition 
modified to eliminate peaks 
labeled in primer read region
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Extra peaks in size-standard 
trace 


Pull-up peaks from a sample 
appear in the red or orange dye 
signal, and are detected as 
size-standard peaks due to 
over-saturation of sample-peak 
signal.


• Decrease sample concentration.
• Decrease injection time.


Spectral calibration performed 
with the incorrect matrix 
standard for the dye set.


Perform a spectral calibration with the correct 
matrix standard for the dye set (see Table 18 on 
page 86).


Spectral calibration is from a 
different array or has not been 
run within the last 3 months.


If the peak heights that cause the pull-up peak are 
not near the saturation limits of the instrument, 
repeat the spectral calibration.


The signal in a neighboring 
capillary is very strong and 
creating a bleed-through peak.


Decrease the sample concentration.


Decrease the injection time.


Degraded size standard. A size 
standard can be degraded by 
sitting at room temperature for 
>24 hours or using improperly 
stored Hi-Di Formamide.


Use fresh size standard and fresh, properly stored 
Hi-Di™ Formamide. See “Hi-Di™ Formamide 
storage” on page 82.


Wrong size-standard definition 
was used for the analysis.


Re-analyze with correct size-standard definition. 


Degraded or incorrectly stored 
Hi-Di™ Formamide.


Use fresh, properly stored Hi-Di™ Formamide. See 
“Hi-Di™ Formamide storage” on page 82.


Symptom


SQ  or  and...
Possible Cause Action
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Sizing failures occur in a regular 
pattern (the same wells fail 
repeatedly)


• Electrophoresis or pipetting 
error.


• Defective capillaries/arrays.
• Autosampler is misaligned.


Refer to the instrument user guide for information 
on troubleshooting capillaries/arrays.


Noise peaks are detected as 
size-standard peaks


Contaminated sample. Prepare new sample.


Use fresh, properly stored Hi-Di™ Formamide. See 
“Hi-Di™ Formamide storage” on page 82.


The Peak Amplitude Threshold 
of the dye color associated with 
the size standard is set too high 
or low in the analysis method.


Adjust the analysis method so that the peak 
detection threshold associated is greater than the 
height of the noise signal. See “GeneMapper® 
Software peak detection settings” on page 94.


Note: You can adjust the threshold if you want to 
examine the data. However, we recommend that 
you rerun with increased size-standard 
concentration.


Size call inaccurate for known 
DNA sample


Incorrect size standard was 
added to sample.


Repeat with the correct size standard.


Size standard peaks are not 
sized correctly.


Examine the size standard peaks and compare the 
sizes to the size standard definition. See “Viewing 
the size-standard definition” on page 182.


Migration issues. See “Migration troubleshooting” on page 168.


Symptom


SQ  or  and...
Possible Cause Action


Noise 
peaks
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GeneMapper® Software troubleshooting


Some problems with data can be caused by the settings used to analyze the data. If 
peak height, morphology, and number of expected peaks are acceptable, but the 
sample fails sizing, it may be caused by analysis method settings that are not 
optimized for your application.


For additional troubleshooting information, refer to the GeneMapper® Software Help 
and the GeneMapper® Software Reference and Troubleshooting Guide (Pub. no. 4403673).


Symptom Possible Cause Action


GeneMapper® Software 
error message


Generic message - the error 
for each sample may be 
different.


View the Info tab (see “Examine the sample info, raw data, 
and EPT trace” on page 154).


For information on resolving the error, refer to the 
GeneMapper® Software Reference and Troubleshooting 
Guide.


Error Message: The bin set 
in the analysis method does 
not match the panel used for 
analysis.


The bin set in the analysis 
method does not match the 
panel used for analysis.


Modify the Bin Set selection on the Allele tab in the 
analysis method.
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“al?” label


or alleles are not falling 
within bins


Allele is migrating at a 
different rate than expected.


See “Migration troubleshooting” on page 168.


Bin is not defined for the 
allele.


Modify the binset to define the allele.


Allele not labeled Peak is detected as stutter. Decrease the Stutter ratio in the analysis method.


If the problem persists, mask the stutter peak by labeling 
the allele as a mono peak: In the Panel Manager, change 
the marker repeat # to 1 for the marker in question.


Peak intensity is below the 
Peak Amplitude Threshold in 
the analysis method.


Adjust the Peak Amplitude Threshold in the analysis 
method.


Data not sorted by name The default setting in 
GeneMapper® Software 
sorts the data by status 
rather than sample name.


To resort the data:
• Select Edit Sort, or 
• Shift+click the column header to sort by


Clicking once sorts in ascending order, clicking twice sorts 
in descending order.


When adding samples to a 
project, the expected data 
files are not listed in the Add 
Samples to Project dialog 
box


Data was not collected as 
expected.


Ensure the following on the Data Collection Software 
computer:
• The instrument completed the run(s) and data are 


visible in Data Collection Software.
• Sample files were extracted successfully (3130 Series 


or 3730 Series instruments).
• The run folder was created and saved on the 


instrument computer.
• The correct number of *.fsa sample files were created 


within the run folder.


Symptom Possible Cause Action
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Genotypes tab is grayed


No panel specified before 
analysis.


Specify a panel in the Project window before analysis.


Two peaks do not separate 
and are detected as one 
peak


The software is detecting 
two separate peaks as one.


Adjust analysis method Peak Detector settings:
• Polynomial degree:


A higher setting increases the sensitivity of the curve-
fitting process. A lower setting decreases it.


• Peak Window size value:
A lower setting increases the sensitivity of the curve-
fitting process. A higher setting decreases it.
Decrease the peak window size to 13 and re-analyze.


For more information, see “GeneMapper® Software peak 
detection settings” on page 94.


Symptom Possible Cause Action
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Preamplification gel troubleshooting


Desalting


Impact of high salt 
concentration


Samples high in salt result in poor injections and low signal intensity. You may be able 
to compensate for decreased signal intensity by:


• Re‐injecting the sample. Salt preferentially injects smaller fragments and inhibits 
injection of larger fragments, so the majority of salt may have been injected in the 
first injection. 


• Increasing the injection time and/or injection voltage.


If reinjecting and increasing the injection parameters does not improve signal intensity, 
desalt and/or concentrate the samples.


Do not increase sample concentration by evaporating the samples without performing 
a desalting step. Doing so increases the salt concentration and prevents complete 
denaturation of the DNA which causes decreased signal strength.


Eliminating salt 
concentration as 
the cause


To determine if salt concentration is causing low signal intensity, run the size standard 
alone (see “Running controls to isolate a problem” on page 156). If you see:


• Resolution loss with the size standard, troubleshoot instrument/reagent issue. 
Refer to the instrument user guide for information.


• No resolution loss with the size standard, add sample to the well containing the 
size standard and run again. If resolution decreases, desalt the sample.


Desalting To desalt your sample(s), try one of the following:


• NucAway™ Spin Columns—NucAway™ Spin Columns remove unincorporated 
nucleotides and salts after probe synthesis reactions. Rehydrate the column, 
centrifuge to remove the interstitial fluid, add the sample to the top of the column, 
and centrifuge again.


• Amicon Centricon‐100 Microconcentrator (or Centricon‐30 for fragments smaller 
than 130 bp)


• Ethanol precipitation of the pooled PCR product, followed by resuspension in 
distilled, deionized water. Refer to Molecular cloning (Sambrook, Fritsch, and 
Maniatis 1989) for protocols.


• Sample dialysis on a filter membrane:


a. Float a Millipore® VS filter (Millipore Part no. VSWP 02500), shiny side up, 
on top of 50 mL of deionized, autoclaved water in a 50‐mL conical plastic 
tube.


b. Carefully spot ~15 μL of sample on top of the filter, using an appropriate 
pipette.


Symptom Possible Cause Action


No DNA smear on agarose 
gel (AFLP® only)


Incomplete digestion of 
DNA.


Check that enzymes are not expired, incubation 
temperature settings are correct, and so on. Redigest 
DNA.
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c. Dialyze the sample for 20 minutes.


d. Using a pipette, very carefully remove the sample and dilute.


Evaluating 310 Genetic Analyzer multicomponent matrix quality


Purpose of the 
multicomponent 
matrix


The multicomponent matrix compensates for the overlap of different dye colors by 
subtracting out, in each dye’s detection range, the portion of the signal due to 
fluorescence from other dyes.


Factors affecting 
matrix quality


• Reagent quality/freshness
• Buffer type and concentration
• Polymer type
• Denaturing or non‐denaturing conditions
• Run temperature


When to create a 
new matrix


When you create a matrix, you must run each dye matrix standard separately to 
determine the proportional amount of fluorescence that is emitted in all four detection 
regions. 


Because the emission spectra of the dyes vary with the physical environment (such as 
the pH or polymer type and concentration), create a new matrix if run conditions 
change.


If you observe any of the symptoms listed in the table on the next page, create a new 
matrix. You can apply the new matrix to old samples and reanalyze the data.


Virtual Filter Set C Matrix files made for Virtual Filter Set C are especially susceptible to minor changes in 
run conditions because of the emission maximum of 6‐FAM™ dye (the recommended 
blue‐displaying dye for this filter set):


• It is very close to the laser wavelength of 514.5 nm. Thus, the window for collected 
blue light‐intensity data is offset to longer wavelengths and does not contain the 
emission maximum of 6‐FAM™ dye.


•  It is also very close to the detection region for the green‐displaying TET™ dye.


If you are using Virtual Filter Set C, watch for evidence of matrix problems and create 
a new matrix as soon as problems appear


Identifying matrix 
problems


A poor or incorrect matrix results in too much or too little subtraction of dye spectral 
overlap during data analysis. Each causes a recognizable electropherogram anomaly:


• Bleedthrough peaks, also called “pull‐ups”, are caused by too little subtraction
Bleedthrough peaks are small peaks of one color lying directly under a large peak 
of another color even though there is no PCR product corresponding to the 
smaller peak.


• Elevated interpeak baseline is caused by too much subtraction


The table on the next page contains examples of the symptoms listed above.
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Symptom Possible Cause Action


Pull-up peaks (too little 
matrix subtraction)


The matrix was made with the wrong 
dyes or filter set. 


Create a new matrix with the correct dye and 
filter set. See “Dye sets” on page 41.


The signal from a large peak is off-scale 
because of sample overloading. In the 
raw data, the peak showing pull-up is 
off-scale.


Keep peak heights between approximately 150 
and 4000 RFU. If sample data is off-scale, do 
one of the following:
• Rerun the samples using a shorter injection 


time.
• Dilute and rerun the samples.
• Create a new matrix with the correct dye 


and filter set. See “Dye sets” on page 41.


Elevated interpeak baseline 
(too much matrix 
subtraction)


Too much matrix subtraction Create a new matrix.
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Thermal cyclers and accessories


Item Source


Veriti® 96-Well Thermal Cycler 4375786


GeneAmp® PCR System 9700 with the Silver 96-Well Block N8050001


GeneAmp® PCR System 9700 with the Gold-plated Silver 96-Well Block 4314878


Silver 96-Well Sample Block N8050251


Gold-plated Silver 96-Well Sample Block 4314443


MicroAmp® Autoclaved Reaction Tubes with Caps, 0.2 mL N8010612


GeneAmp® Autoclaved Thin-walled Reaction Tubes with Domed Caps, 2000 tubes N8010537


GeneAmp® Autoclaved Thin-walled Reaction Tubes with Domed Caps, 1000 tubes N8010611


MicroAmp® 96-Well Tray N8010541


MicroAmp® Reaction Tube with Cap, 0.2-mL N8010540


MicroAmp® 8-Tube Strip, 0.2-mL N8010580


MicroAmp® 8-Cap Strip N8010535


MicroAmp® 96-Well Tray/Retainer Set 403081


MicroAmp® 96-Well Base N8010531


MicroAmp® Clear Adhesive Film 4306311


MicroAmp® Optical Adhesive Film 4311971


MicroAmp® Optical 96-Well Reaction Plate N8010560



http://www.lifetechnologies.com/order/catalog/product/4375786?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/N8050001?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/4314878?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/N8050251?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/4314443?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/N8010612?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/N8010537?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/N8010611?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/N8010541?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/N8010540?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/N8010580?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/N8010535?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/403081?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/N8010531?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/4306311?icid=TechComm5

http://www.lifetechnologies.com/order/catalog/product/N8010560?icid=TechComm

http://www.lifetechnologies.com/order/catalog/product/4311971?ICID=search-4311971?icid=TechComm5
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Genetic analyzers and consumables


Item† Source


Applied Biosystems® 3500 or 3500xL Genetic Analyzer Contact your local 
Thermo Fisher Scientific 
sales representative


Applied Biosystems® 3500xL Genetic Analyzer


3130 or 3130xl Genetic Analyzer


3730 or 3730xl DNA Analyzer


310 Genetic Analyzer


3500/3500xL Analyzer materials


Anode Buffer Container (ABC) 4393927


Cathode Buffer Container (CBC) 4408256


Septa Cathode Buffer Container, 3500 Series 4410715


Conditioning Reagent 4393718


Capillary Array, 36 cm, 8 Capillary, 3500 Genetic Analyzers 4404683


Capillary Array, 50 cm, 8 Capillary, 3500 Genetic Analyzers 4404685


Capillary Array, 36 cm, 24 Capillary, 3500xL Genetic Analyzers 4404687


Capillary Array, 50 cm, 24 Capillary, 3500xL Genetic Analyzers 4404689


GeneScan™ Size Standards See “GeneScan™ size 
standards” on page 197. 


Matrix Standard Kits See “Matrix standards 
for spectral calibration” 


on page 197.


POP-4® Polymer (960 Samples), 3500/3500xL Genetic Analyzers 4393710


POP-4® Polymer (384 Samples), 3500/3500xL Genetic Analyzers 4393715


POP-6™ Polymer (960 Samples), 3500/3500xL Genetic Analyzers 4393712


POP-6™ Polymer (384 Samples), 3500/3500xL Genetic Analyzers 4393717


POP-7™ Polymer (960 Samples), 3500/3500xL Genetic Analyzers 4393710


POP-7™ Polymer (384 Samples), 3500/3500xL Genetic Analyzers 4393715


8-Tube Retainer and Base Set (Standard) for 3500/3500xL Genetic Analyzers 4410231


8-Strip Septa for 3500/3500xL Genetic Analyzers 4410701


96-well Retainer and Base Set (Standard) 3500/3500xL Genetic Analyzers    4410228


96-Well Septa for 3500/3500xL Genetic Analyzers 4412614


3730/3730xl Analyzer materials


Capillary Array, 50 cm, 48 Capillary, 3730 for Genetic Analyzers 4331250


Capillary Array, 36 cm, 48 Capillary, 3730 for Genetic Analyzers 4331247


Capillary Array, 50 cm, 96 Capillary, 3730xl for Genetic Analyzers 4331246


Capillary Array, 36 cm, 96 Capillary, 3730xl for Genetic Analyzers 4331244


GeneScan™ Size Standards See “GeneScan™ size 
standards” on page 197. 
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Matrix Standard Kits See “Matrix standards 
for spectral calibration” 


on page 197.


POP-7™ Polymer (28 mL), 3730/3730xl Genetic Analyzers 4363929


POP-7™ Polymer (140 mL), 3730/3730xl Genetic Analyzers 4335615


POP-7™ Polymer (280 mL), 3730/3730xl Genetic Analyzers 4363935


POP-7™ Polymer (840 mL), 3730/3730xl Genetic Analyzers 4335611


MicroAmp® Optical 96-Well Reaction Plate N8010560


Hi-Di™ Formamide 4311320


Reservoir Septa 4315932


Running Buffer, 10✕ 402824


96-Well Plate Septa 4315933


3130/3130xl Analyzer materials


96-Well Plate Septa 4315933


Reservoir Septa 4315932


Capillary Array, 80 cm, 4 Capillary, 3130 Genetic Analyzers 4333465


Capillary Array, 50 cm, 4 Capillary, 3130 Genetic Analyzers 4333466


Capillary Array, 36 cm, 4 Capillary, 3130 Genetic Analyzers 4333464


Capillary Array, 22 cm, 4 Capillary, 3130 Genetic Analyzers 4333463


Capillary Array, 80 cm, 16 Capillary, 3130xl Genetic Analyzers 4319899


Capillary Array, 50 cm, 16 Capillary, 3130xl Genetic Analyzers 4315930


Capillary Array, 36 cm, 16 Capillary, 3130xl Genetic Analyzers 4315931


Capillary Array, 22cm, 16 Capillary, 3130xl Genetic Analyzers 4319898


GeneScan™ Size Standards See “GeneScan™ size 
standards” on page 197. 


Matrix Standard Kits See “Matrix standards 
for spectral calibration” 


on page 197.


POP-4® Polymer (7000 μL), 3130/3300xl Genetic Analyzers 4352755


POP-4® Polymer (3500 μL), 3130/3300xl Genetic Analyzers 4363752


POP-6™ Polymer (7000 μL), 3130/3300xl Genetic Analyzers 4352757


POP-6™ Polymer (3500 μL), 3130/3300xl Genetic Analyzers 4363783


POP-7™ Polymer (7000 μL), 3130/3300xl Genetic Analyzers 4352759


POP-7™ Polymer (3500 μL), 3130/3300xl Genetic Analyzers 4363785


Running Buffer, 10✕ 402824


MicroAmp® Optical 96-Well Reaction Plate N8010560


3100/3100-Avant Genetic Analyzer Autosampler Plate Kit, 96-well 4316471


Hi-Di™ Formamide 4311320


310 Analyzer materials


Item† Source
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Capillary Array, 47-cm, 310 DNA Analyzer capillary array 402839


Capillary Array, 61-cm, 310 DNA Analyzer capillary array 402840


96-well tray adaptor (for 9700 thermal cycler trays) 4305051


GeneScan™ Size Standards See “GeneScan™ size 
standards” on page 197. 


Matrix Standard Kits See “Matrix standards 
for spectral calibration” 


on page 197.


0.5 mL sample tray 5572


MicroAmp® 8-tube strip, 0.2-mL N8010580


MicroAmp® 96-well base (holds 0.2-mL reaction tubes) N8010531


MicroAmp® 96-well full plate cover N8010550


MicroAmp® 96-well tray/retainer set 403081


POP-4® Polymer (5000 μL), 310 Genetic Analyzers 402838


POP-6™ Polymer (5000 μL), 310 Genetic Analyzer 402837


Hi-Di™ Formamide 4311320


Running Buffer, 10✕ 4335643


Genetic Analyzer Septa Retainer Clips for 96-tube Sample Tray 402866


Genetic Analysis Sample Tubes (0.5-mL) 401957


Septa for 0.5-mL Sample Tubes 401956


† For the Safety Data Sheet (SDS) of any chemical not distributed by Thermo Fisher Scientific, contact the chemical manufacturer. Before handling 
any chemicals, refer to the SDS provided by the manufacturer, and observe all relevant precautions.


Item† Source
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GeneScan™ size standards


Matrix standards for spectral calibration


Dye sets have been tested and optimized for the instrument, except where noted.


Installation standards


LIZ® dye-labeled size 
standards 


(5-dye chemistry)
Part no.


ROX™ dye-labeled size 
standards 


(4-dye chemistry)
Part no.


GeneScan™ 120 LIZ® 4324287 GeneScan™ 350 ROX™ 401735


GeneScan™ 500 LIZ®† 4322682 GeneScan™ 400HD ROX™ 402985


GeneScan™ 600 LIZ® 4366589 GeneScan™ 500 ROX™† 401734


GeneScan™ 600 LIZ® v2.0† 4408399 GeneScan™ 1000 ROX™‡ 401098


GeneScan™ 1200 LIZ®† 4379950 — —


† For denaturing and non-denaturing applications.
‡ For non-denaturing applications only.


Instruments
Dye Set part numbers


DS-02 DS-20† DS-30 DS-31 DS-32 DS-33 DS-34


3500 Series 4323014 Not 
tested


4345827† 4345829† 4345831 4345833 Not 
tested


3730 Series 4323014‡ Not 
tested


4345827† 4345829† 4345831† 4345833 Not 
tested


3130 Series 4323014 Not 
tested


434445827 4345829 4345831 4345833 Not 
tested


310 4323050 401114 401546, 
402996


401546, 
402996, 
4313939


4312131 4318159 401546


† Dye primer matrix standards.
‡ We have tested this dye set but have not optimized for this instrument.


Installation standard Source For use with


DS-33 GeneScan™ Installation Standards 4376911 GeneScan™ 600 LIZ® Size Standard v2.0 
(6-FAM™, VIC®, NED™, and PET® dyes)


DS-33 GeneScan™ Installation Standards 4330397 GeneScan™ 500 LIZ® Size Standard 
(6-FAM™, VIC®, NED™, and PET® dyes)


DS-30 GeneScan™ Installation Standards 4316144 GeneScan™ 500 ROX™ 
(6-FAM™, HEX™, and NED™ dyes)
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Reagent kits


Other user-supplied materials


Item† Source


AFLP® Kits


AFLP® I Selective Primer Kit 4303050


AFLP® II Selective Primer Kit 4303051


AFLP® EcoRI Ligation/Amplification Module 402941


AFLP® MseI Ligation/Amplification Module 402942


AFLP® Amplification Core Mix Module 402005


SNaPshot® Kits


SNaPshot® Multiplex Kit Contact your local 
representative


SNaPshot® Primer Focus® Kit 4329538


GeneAmp® EZ rTth RNA PCR Kit N808-0178


GeneAmp® PCR Carryover Prevention Kit N808-0068


AmpErase® UNG N808-0096


† For the Safety Data Sheet (SDS) of any chemical not distributed by Thermo Fisher Scientific, contact the chemical manufacturer. Before handling 
any chemicals, refer to the SDS provided by the manufacturer, and observe all relevant precautions.


Item† Source


Hi-Di™ Formamide, 25-mL 4311320


Aerosol resistant pipette tips MLS


Microcentrifuge tubes MLS


Pipettors MLS


Tape, labeling MLS


Tube, 50-mL Falcon MLS


Tube decapper, autoclavable MLS


Deionized water, PCR grade MLS


Vortex MLS


Millipore® VS filter Millipore Part no. VSWP 
02500


CEPH Individual 1347-02 Control DNA 403062


† For the Safety Data Sheet (SDS) of any chemical not distributed by Thermo Fisher Scientific, contact the chemical manufacturer. Before handling 
any chemicals, refer to the SDS provided by the manufacturer, and observe all relevant precautions.
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The publication numbers in this section are for the latest product versions available at 
the time of publication. For documentation for newer product versions, go to 
www.lifetechnologies.com.


Instrument documentation


GeneMapper® Software documentation


Document Publication 
number


Applied Biosystems® 3500/3500xL Genetic Analyzer User Guide (3500 Series Software v1.0) 4401661


Applied Biosystems® 3500/3500xL Specification Sheet 106SP11-01


Applied Biosystems® 3730 DNA Analyzer Getting Started Guide 4359476


Applied Biosystems® 3730/3730xl DNA Analyzer Specification Sheet 106SP08-01


Applied Biosystems® 3130/3130xl Genetic Analyzers Getting Started Guide 4352715


Applied Biosystems® 3130/3130xl Specification Sheet 106SP07-03


310 Genetic Analyzer User Guide 4317588


310 Genetic Analyzer Specification Sheet 903565


Veriti® Thermal Cycler User Guide 4375799


GeneAmp® PCR System 9700 User Guide 4303481


Document Publication 
number


GeneMapper® Software Getting Started Guide: AFLP® System Analysis 4403620


GeneMapper® Software Getting Started Guide: Loss of Heterozygosity (LOH) Analysis 4403621


GeneMapper® Software Getting Started Guide: Microsatellite Analysis 4403672


GeneMapper® Software Getting Started Guide: SNaPshot® Kit Analysis 4403618


GeneMapper® Software Reference and Troubleshooting Guide 4403614


GeneMapper® Software Installation and Administration Guide v4.1 4403614


GeneMapper® Software Reference and Troubleshooting Guide v4.1 4403673


GeneMapper® Software Quick Reference Guide v4.1 4403615



http://www.lifetechnologies.com

http://www.appliedbiosystems.com

http://www.appliedbiosystems.com/support

http://www.appliedbiosystems.com

http://www.appliedbiosystems.com
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Peak Scanner Software documentation


Peak Scanner Software documentation


Application documentation


Document Publication 
number


Peak Scanner Software Reference Guide 4382253 


Peak Scanner Software Quick Reference Card 4383719 


Document Publication 
number


AFLP® applications


GeneMapper® Software Getting Started Guide: AFLP® System Analysis 4403620


AFLP® Microbial Fingerprinting Protocol 402977 


AFLP® Plant Mapping Protocol 4303146


Aneuploidy applications


Aneuploidy Detection by QF-PCR of STR Markers on the Applied Biosystems® 3500xL Genetic Analyzer 106AP28-01


BAC applications


BAC Fingerprinting on the Applied Biosystems® 3730/3730xl DNA Analyzer 107AP04-01


Sizing of Large DNA Fragments Generated by BAC Fingerprinting on Capillary Electrophoresis System 106AP25-01


HiCEP applications


High coverage gene expression profiling on the Applied Biosystems® 3500xL Genetic Analyzer CO15884


ISSR applications


ISSR Genotyping of Endangered Plants Using an Optimized Workflow 106AP31-01


LOH applications


GeneMapper® Software Getting Started Guide: Loss of Heterozygosity (LOH) Analysis 4403621


Relative Fluorescent Quantitation on CapillaryElectrophoresis Systems: Screening for Loss of Heterozygosity 
in Tumor Samples on the Applied Biosystems® 3130 Series Genetic Analyzers with GeneMapper® 
Software v3.7


106AP15-01


Methylation applications


Cells-to-CpG™ Bisulfite Conversion Kit (50) Protocol 4448998


Advances in Capillary Electrophoresis-Based Methods for DNA Methylation Analysis 106BR14-01


Three Optimized Workflows for CpG Island Methylation Profiling 106AP24-01


Microsatellite applications


GeneMapper® Software Getting Started Guide: Microsatellite Analysis 4403672


Fact sheet: Microsatellite Analysis on the Applied Biosystems® 3130 Series Genetic Analyzers 106MI61-01


Uniparental disomy (UPD) analysis of chromosome 15 CO18249


Relative fluorescence quantitation applications


Aneuploidy Detection by QF-PCR of STR Markers on the Applied Biosystems® 3500xL Genetic Analyzer 106AP28-01
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Obtain SDSs


Safety Data Sheets (SDSs) are available from www.lifetechnologies.com/support.


Note: For the SDSs of chemicals not distributed by Thermo Fisher Scientific, contact 
the chemical manufacturer.


Obtain support


For the latest services and support information for all locations, go to:


 www.lifetechnologies.com/support


At the website, you can:


• Access worldwide telephone and fax numbers to contact Technical Support and 
Sales facilities


• Search through frequently asked questions (FAQs)
• Submit a question directly to Technical Support
• Search for user documents, SDSs, vector maps and sequences, application notes, 


formulations, handbooks, certificates of analysis, citations, and other product 
support documents


• Obtain information about customer training
• Download software updates and patches
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allele One specific sequence of a locus. Different alleles of a single locus will have slightly 
different DNA sequences.


amplicon The product of a PCR reaction. Typically, an amplicon is a short piece of DNA.


association studies Studies that interrogate a dense set of markers to identify associations between those 
markers and the loci of interest. Association studies are more powerful than linkage 
mapping studies for the detection of weak‐susceptibility loci.


backcross A genetic cross where an individual from the F1 generation is mated to an individual 
with the genotype of one of the parents. 


bin In GeneMapper® Software, the expected location of an individual peak or allele, 
defined by a base‐pair range and a color. You typically define a bin for each possible 
allele associated with a marker.


binset In GeneMapper® Software, a set of bins that you specify in the analysis method.


contig In BAC fingerprinting, a contiguous sequence of DNA created by assembling 
overlapping sequenced fragments of a chromosome. A group of clones representing 
overlapping regions of the genome. 


diploid Having two copies of every chromosome.


dye set The term “dye set” corresponds to:


• The physical dye set used for labeling fragments.
• The software selection you make that identifies the dye colors in the dye set, the 


order of the dye peaks in the dye set, and spectral analysis parameters for the 
dyes.


electrophoresis The act of applying an electrical field to a porous substrate in order to separate 
molecules by size or shape. For example, nucleic acids like DNA and RNA are 
negatively charged and are thus attracted to a positive charge and will move toward it 
through a matrix like a polymer or agarose gel. The strength of the electrical field and 
charge on the molecules and the size of the pores in the matrix determine the speed at 
which different molecules in the starting mixture migrate. In general, smaller 
molecules migrate faster than larger molecules because they are less obstructed as they 
travel through the matrix. 


emission spectrum The intensity of emitted light (fluorescence) as a function of the wavelength of the 
emitted light.
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excitation efficiency The probability that it will absorb light of a certain wavelength, as a percentage of the 
probability of absorption at the wavelength of maximum absorption.


excitation spectrum The intensity of emitted light as a function of the wavelength of the exciting light.


filter set Physical filters that separate dye signals in older gel‐based capillary electrophoresis 
instruments. Newer Thermo Fisher Scientific instruments use a diffraction grating.


fingerprint A characteristic pattern of peaks or bands after an amplification or digest of genomic 
DNA that can be used to identify an individual. 


genetic mapping Analysis of the progeny from genetic crosses to determine the relative position of 
chromosomal locations. 


Linkage mapping A meiotic mapping technique which searches for linkage between a marker and the 
disease gene within several generations of affected families. These studies examine the 
inheritance of markers in both affected and unaffected members of the family and then 
determine whether particular markers are physically close to the disease gene of 
interest. Linkage mapping can be used to scan the entire genome relatively easily.


ISSR PCR Inter‐simple sequence repeat PCR. See “Inter‐simple sequence repeat (ISSR) PCR” on 
page 137.


locus A location on a chromosome. The term is sometimes used more narrowly to describe 
the location of a gene or genetic marker. (Plural: loci). See also Marker.


marker Any observable genetic characteristic (for example, gene, phenotype, microsatellite 
sequence, SNP) that can be used to identify a genetic location. To be useful in genetic 
studies, a marker must be present in different forms to allow researchers to distinguish 
between individuals. One marker represents one locus and one primer pair. Defined 
by size range of expected alleles and dye (color) attached to primer.


microsatellites Highly repetitive simple sequence repeats of 2 to 7 base pairs, also called short tandem 
repeats (STRs). Microsatellites fall into the broader category referred to as variable 
number of tandem repeats (VNTRs), which also includes minisatellites.


minisatellites Highly repetitive simple sequence repeats ranging from approximately 10 to 30 base 
pairs. Minisatellites fall into the broader category referred to as variable number of 
tandem repeats (VNTRs), which also includes microsatellites. 


panel In GeneMapper® Software, a collection of expected size ranges and dye colors 
(markers) associated with each primer pair.


phylogenetic studies Studies to determine evolutionary relationships between organisms (for example, 
species or populations). 


polymerase An enzyme that catalyzes polymerization. DNA and RNA polymerases build 
single‐stranded DNA or RNA (respectively) from free nucleotides, using another 
single‐stranded DNA or RNA as the template.


polymorphic locus A locus with more than one allele that is commonly found in a population.
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population study A study that types genetic markers on a large population to identify associations 
between a marker and a phenotype.


primer A short single strand of DNA that serves as the priming site for DNA polymerase in a 
PCR reaction.


pull-up peaks Artifact peaks in one or more dye colors that are caused by high or saturated signal 
intensity in another dye color.


quantum yield The probability that a dye in its excited state will emit a photon as it decays back to the 
ground state.


restriction enzymes Endonucleases that cleave the phosphate backbone of double‐stranded DNA at highly 
specific sequences called restriction sites. 


template In PCR, the nucleic acid molecule that provides the sequence to amplify. For example, 
genomic DNA can be the template for a PCR reaction that amplifies a specific region 
within the genome.


Variable Number 
Tandem Repeat 
(VNTR)


 Any genes whose alleles contain different numbers of tandemly repeated 
oligonucleotide sequences.
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Multi-Capillary DS-36 Matrix Standard (Dye Set J6)
3130, 3500 and 3730 Series Systems
Publication Number 4426042 Rev. A Revision Date July 2012


Note: For safety and biohazard guidelines, refer to the “Safety” section in the instrument User Guide or Getting Started Guide. For 
every chemical, read the Safety Data Sheets (SDSs) and follow the handling instructions. Wear appropriate protective eyewear, 
clothing, and gloves.


Product description
The DS-36 Matrix Standard (Dye Set J6) is used to perform spectral calibration required to analyze 6-FAM™, VIC®, NED™, SID™, 
TAZ™, and LIZ® dye-labeled DNA fragments on the 3130, 3500, and 3730 Series Systems. The Data Collection Software for these 
instruments uses the multicomponent matrix to automatically analyze the 6 different colored fluorescent dye-labeled samples in a 
single capillary. The DS-36 Matrix Standard (Dye Set J6) contains 6 specific sizes of a unique fluorescent dye label.
Matrix standards are not required with every set of sample injections. Run the standard one time to generate a matrix file which is 
then applied to samples run under similar conditions. For more information on the use of matrix standards, refer to the instrument 
User Guide or Getting Started Guide. 


Preparing for use with 3130 Genetic Analyzers
The following procedure assumes use of a thermal cycler for 
denaturation. If a thermal cycler is not available, reverse steps 4 
and 5 (denature before dispensing into the plate).


1. Thoroughly mix the contents of the tube and spin briefly in 
a microcentrifuge.


2. Prepare the matrix standard by combining the following in 
a 1.5-mL microcentrifuge tube (use Hi-Di™ Formamide 
Part no. 4311320 or 4440753):


3. Mix thoroughly and spin briefly in a microcentrifuge.


4. Dispense10 µL of matrix standard / Hi-Di™ formamide 
mixture into a 96-well microtiter plate.
Based on the number of capillaries on your instrument, 
dispense into the following wells:
 • 16 capillaries: 2 columns (for example, A1-H1, A2-H2)
 • 4 capillaries: 4 wells (for example, A1-D1)


5. Cover the plate and denature at 95°C for 5 minutes. 
Immediately place on ice.


Refer to the instrument user guide for information on 384-well 
plate layout and setting up a spectral run.


Preparing for use with 3730/3730xl DNA 
Analyzers
The following procedure assumes use of a thermal cycler for 
denaturation. If a thermal cycler is not available, reverse steps 4 
and 5 (denature before dispensing into the plate).


1. Thoroughly mix the contents of the tube and spin briefly in 
a microcentrifuge.


2. Prepare the matrix standard (sufficient for the 48-capillary 
array) by combining the following in a 1.5-mL 
microcentrifuge tube (use Hi-Di™ Formamide Part no. 
4311320 or 4440753):
 • Standard: 10 µL
 • Hi-Di™ Formamide: 490 µL


3. Mix thoroughly and spin briefly in a microcentrifuge.


4. Dispense10 µL of matrix standard / Hi-Di™ formamide 
mixture into the appropriate wells on a 96-well microtiter 
plate (for example, A1-H1, A3-H3, A5-H5, A7-H7, A9-H9, 
A11-H11).


5. Cover the plate and denature at 95°C for 5 minutes. 
Immediately place on ice.


Select the G6-RCT dye set when performing a spectral 
calibration with the DS-36 Matrix Standard (Dye Set J6).
Refer to the instrument user guide for information on 384-well 
plate layout and setting up a spectral run.


Part 
Number Part Storage Conditions and Shelf Life


4425042 Multi-Capillary DS-36 Matrix Standard (Dye Set J6), 1 tube, 112 µL, sufficient 
for a minimum of 8 array runs


Contains 6 DNA fragments labeled with 6-FAM™, VIC®, NED™, SID™, TAZ™, and 
LIZ® dyes in 1X TE buffer


2 to 8°C 


Do not freeze.


Kit is stable for one year when stored at 
2 to 8°C.


Capillary array Standard Hi-Di™ 
Formamide


36 cm 3 µL 297 µL


50 cm 2 µL 398 µL







For support visit www.lifetechnologies.com/support 
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Preparing for use with 3500 Series Genetic 
Analyzers
The following procedure assumes use of a thermal cycler for 
denaturation. If a thermal cycler is not available, reverse steps 4 
and 5 (denature before dispensing into the plate).


1. Thoroughly mix the contents of the tube and spin briefly in 
a microcentrifuge.


2. Prepare the matrix standard by combining the following in 
a 1.5-mL microcentrifuge tube (use Hi-Di™ Formamide 
Part no. 4311320 or 4440753):
 • Standard: 6 µL
 • Hi-Di™ Formamide: 294 µL


3. Mix thoroughly and spin briefly in a microcentrifuge.


4. Dispense10 µL of matrix standard / Hi-Di™ formamide 
mixture into a 96-well microtiter plate.
Based on the number of capillaries on your instrument, 
dispense into the following wells:
 • 8 capillaries: A1-H1
 • 24 capillaries: A1-H1, A2-H2, A3-H3


5. Cover the plate and denature at 95°C for 5 minutes. 
Immediately place on ice.


Refer to the instrument user guide for information on 384-well 
plate layout and running a spectral calibration.


Additional information
 • If the signal height of any one of 


the matrix standard fragments is saturated, prepare a new 
matrix standard mix with half the volume of matrix 
specified above. Rerun the spectral calibration.


 • Discard any unused reagent that has been diluted in 
Hi-Di™ Formamide.


Limited Product Warranty
Life Technologies Corporation and/or its affiliate(s) warrant 
their products as set forth in the Life Technologies' General 
Terms and Conditions of Sale found on Life Technologies’ 
website at www.lifetechnologies.com/termsandconditions. If 
you have any questions, please contact Life Technologies at 
www.lifetechnologies.com/support.


For Research Use Only. Not for use in diagnostic procedures.
LIFE TECHNOLOGIES CORPORATION AND/OR ITS AFFILIATE(S) DISCLAIM ALL WARRANTIES WITH RESPECT TO THIS DOCUMENT, EXPRESSED OR IMPLIED, INCLUDING BUT NOT 
LIMITED TO THOSE OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. TO THE EXTENT ALLOWED BY LAW, IN NO EVENT SHALL LIFE 
TECHNOLOGIES AND/OR ITS AFFILIATE(S) BE LIABLE, WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY STATUTE OR ON ANY OTHER BASIS FOR SPECIAL, INCIDENTAL, 
INDIRECT, PUNITIVE, MULTIPLE OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING BUT NOT LIMITED TO THE USE THEREOF.
Notice to Purchaser: Disclaimer of License
This product is optimized for use in the DNA sequencing or fragment analysis methods covered by patents owned or licensable by Life Technologies Corporation. No license under these 
patents to use the DNA sequencing or fragment analysis methods is conveyed expressly or by implication to the purchaser by the purchase of this product. A license to use the DNA 
sequencing or fragment analysis methods for certain research and development activities accompanies the purchase of certain Applied Biosystems reagents when used in conjunction with 
an authorized DNA sequencing machine, or is available from Life Technologies Corporation. Further information on purchasing licenses to practice the DNA sequencing or fragment analysis 
methods may be obtained by contacting Out Licensing, Life Technologies, 5791 Van Allen Way, Carlsbad, California 92008, or outlicensing@lifetech.com.
.
© 2012 Life Technologies Corporation. All rights reserved. of Life Technologies Corporation or their respective owners.



http://www.lifetechnologies.com/support
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The information in this guide is subject to change without notice.


DISCLAIMER


LIFE TECHNOLOGIES CORPORATION AND/OR ITS AFFILIATE(S) DISCLAIM ALL WARRANTIES WITH RESPECT TO THIS DOCUMENT, 
EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR 
NON-INFRINGEMENT. TO THE EXTENT ALLOWED BY LAW, IN NO EVENT SHALL LIFE TECHNOLOGIES AND/OR ITS AFFILIATE(S) BE 
LIABLE, WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY STATUTE OR ON ANY OTHER BASIS FOR SPECIAL, INCIDENTAL, 
INDIRECT, PUNITIVE, MULTIPLE OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING 
BUT NOT LIMITED TO THE USE THEREOF.


Limited Use Label License No. 540: Sequencing or Fragment Analysis Intellectual Property for Human Identity Testing Software


Notice to Purchaser: No right to resell this software product, any upgrades, modified versions, updates, additions, copies, or any of its 
components is conveyed expressly, by implication, or by estoppel. This software product may be used to perform internal research and 
development for the sole benefit of the purchaser; provided, however, that Life Technologies Corporation (“LTC”) does not convey any right 
or license, whether expressly, by implication, by estoppels, or otherwise, under any LTC patents that claim DNA sequencing or fragment 
analysis methods, to the purchaser by the purchase of this software product to use such DNA sequencing or fragment analysis methods. 
This software product is not for use in commercial applications of any kind, including, without limitation, quality control and commercial 
services such as reporting the results of purchaser’s activities for a fee or other form of consideration, except as follows. A limited license 
to use the DNA sequencing or fragment analysis methods covered by such patents can be obtained for certain research and development 
activities (a) through the purchase of certain LTC reagents that convey rights for commercial use (e.g., LTC kits for performing human identity 
testing and LTC kits for performing in vitro diagnostics testing) when such reagents are used on an authorized LTC instrument, or (b) directly 
from LTC. In addition, LTC grants the purchaser a limited right to use this software product in conjunction with: (1) a second product 
purchased from LTC or that conveys rights for commercial use (e.g., LTC kits for performing human identity testing and LTC kits for 
performing in vitro diagnostics testing) and (2) an authorized LTC instrument that conveys rights for commercial use to perform services 
on a fee per test or contract basis.   For information on obtaining additional rights, please contact outlicensing@lifetech.com or Out 
Licensing, Life Technologies, 5791 Van Allen Way, Carlsbad, California 92008.


GeneMapper®ID-X Software v1.5 has undergone a verification process pursuant to Life Technologies Corporation and/or its affiliate(s) 
internal quality process. However, we recommend that customers installing or using GeneMapper®ID-X Software v1.5 perform any internal 
validation testing they deem necessary according to relevant guidelines. Each laboratory is solely responsible to ensure that its 
GeneMapper®ID-X Software v1.5 satisfies or will satisfy SWGDAM Guidelines or other applicable guidelines and is fit for each laboratory’s 
applications.


This product includes software developed by the Apache Software Foundation.


This product includes software developed by the ExoLab Project. 


JNIRegistry is copyrighted © by ICE Engineering, Inc.


TRADEMARKS


All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified.


Microsoft and Windows are trademarks of Microsoft Corporation.


Intel and Core are trademarks of Intel Corporation.


Oracle is a trademark of Oracle Corporation.


© 2015 Thermo Fisher Scientific Inc. All rights reserved.
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Start here: Getting the most out of this guide
To get started:


1. Read through Chapter 1 to become familiar with your 
installation options.


2. See Chapter 2 for general installation requirements.


3. See Chapter 3 for pre-installation instructions.


4. See Chapter 4 for installation instructions.


5. See Chapter 5 for post-installation instructions.


6. See Appendix 6, Troubleshooting the Installation for 
troubleshooting instructions.


7. See Appendix 7, Glossary of Terms, for a definition of terms 
used frequently in this manual.


After you have read the applicable chapters in this guide and are 
installing your software, refer to the GeneMapper® ID-X Software 
Administrator’s Guide for information on configuring the 
GeneMapper® ID-X Software administrative features and electronic 
data chain of custody systems.
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Installation options
Installation options for the GeneMapper® ID-X Software are based 
on:


• The Windows® 7 operating system installed (32-bit or 64-bit)


• The GeneMapper® ID or GeneMapper® ID-X Software 
currently installed


• Your database-sharing requirements.


You can either install a full version of the software, which consists of 
both the GeneMapper ID-X software and the database, or you can 
install a client version of the software, which consists only of the 
GeneMapper ID-X software. The full version on a computer can 
function as the database host for the client. Multiple clients can 
connect to the same database through a network connection for easy 
data sharing.


New full or client installations


A new full or client installation requires a computer with 
Windows® 7 64-bit operating system.


When you start the software for the first time, you must enter the 
registration code provided with the new software.


Upgrade full or client installations


An upgrade full or client installation requires a computer with 
Windows® 7 64-bit operating system.


Before installing the new software, you must export data from the 
host computer, then uninstall the current software from both host and 
client computers.


During the installation, you must enter the registration code for your 
current version of software.


When you start the new software for the first time, you must enter 
the registration code provided with the new software.
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NO 


YES


Perform a new 
full or client 
installation


Is the 
GeneMapper® ID-X 
Software  installed
 on the computer?


Perform a 
full or client 
installation


Export* projects, 
analysis methods, and 


size standards


Manually uninstall the 
GeneMapper® ID-X 


Software 


*Use GeneMapper ID-X Manager to export. 
 Database backup files (.dmp) from an older 
 version of software cannot be restored to a 
 newer version of software.
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Full installation computer requirements


Requirements Table 2 shows the recommended computer configurations for a new 
full installation (the GeneMapper® ID-X Software and database).


Note: To install the GeneMapper ID-X software, you need a local 
user account with administrative privileges. You can run the 
computer on regional settings but you need an English Operating 
System. 


Note: GeneMapper® ID-X software is validated to run on Intel® 
Core™ i7-4810MQ computers.


Required time for
full installation


The amount of time required to perform a full installation is 
approximately 1 hour, depending on the speed of the computer.


Table 2 Computer requirements for a new full installation  


Component Configuration


IMPORTANT! Avoid installing the software on a computer with other 
Oracle® or SQLPlus applications and clients. If you must run other 
applications, install GeneMapper ID-X first. 


Computer 
and operating 
system 64-bit


• Intel® Core™ i3-3240 processor, 3.4 GHz (or newer)
• 8GB of RAM
• 10 GB free disk space
• 20/48X IDE CD-ROM
• 10/100 NIC with RWU (internal)
• Windows® 7 64-bit operating system (SP1)


Monitor • 1024 × 768 pixel resolution
• 19-inch color monitor 


Ethernet 
Capability


• Network card for database installation
• TCP/IP must be installed before database 


installation
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Client installation computer requirements


Requirements The recommended computer configuration for a client installation 
(GeneMapper® ID-X Software only) is the same as the requirements 
for a full installation shown in Table 2.


Note: To log in to the GeneMapper ID-X software, you need a local 
user account with administrative privileges. For sites outside the 
U.S., you may need to change regional settings to U.S. settings 
following software installation. 


Required time for
client Installation


The amount of time required to perform a client installation is 
approximately 15 minutes.


Optimizing
computer


performance


For recommendations on the number of client connections to use per 
host to optimize computer performance, contact us. 
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Verifying your computer setup


1. Click , right-click Computer, then select Properties.


Operating system 
(OS)


Latest Service 
Pack installed


Microprocessor 
type and speed


Installed memory


System type
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Analyzers and compatible software


Instrumentation Table 3 lists Applied Biosystems® Genetic Analyzer instruments and 
the corresponding Data Collection and operating system software 
that are supported by the GeneMapper® ID-X Software


Table 3 Genetic analyzers and compatible software


Genetic Analysis Instrument Data Collection Software


Applied Biosystems® 
3500 Series Genetic 
Analyzer


3500 Data Collection v1.0, 
v2.0, or v3.0


310 Genetic Analyzer 310 Data Collection v3.0 or 
v3.1


Applied Biosystems® 
31xx Genetic Analyzer


3130/3130xl Data Collection 
v3.0 or v4.0


Applied Biosystems® 
3730 Genetic Analyzer‡


‡ The 3730 Genetic Analyzer does not include the 3730xl 96-capillary 
configuration. The 48-capillary configuration is validated for analysis of 
data generated from Identifiler® kits using single-source samples only.


3730 Data Collection v3.0 or 
v4.0
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Performing Pre-Installation
Procedures


This chapter covers: 


■ Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12


■ Check user access . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12


■ Modify antivirus, firewall, and network computer settings  . 15


■ Export data objects and settings from the 
current version of GeneMapper® ID-X Software  . . . . . . . . . 15


■ Uninstall GeneMapper® ID-X Software or 
Oracle® software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16


■ Check notification settings . . . . . . . . . . . . . . . . . . . . . . . . . . 16


■ Check Microsoft .NET Framework version  . . . . . . . . . . . . . 17


■ Restart the computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18


■ Obtain the GeneMapper® ID-X Software 
host computer name. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18


Getting Started


Installation Requirements


Performing 
Pre-Installation 


Procedures


Installing the v1.5 
Software


Performing Post-
Installation Procedures
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Overview
Before installing GeneMapper ID-X software on computers that have 
an earlier version of software installed, you must export the data 
objects (projects, analysis methods, etc.) as a means of backing up 
the data, then uninstall the existing software. 


Check user access 
You must log on to the local computer using a local account with 
administrator privileges (read, write, and execute [rwx] 
permissions). The local computer is typically identified in the log in 
dialog box by the text “(this computer)” after the computer name


A local computer account may be different from the account you 
normally use to log in to the computer. The local account:


• Can not include network domain policies that restrict access to 
the install drive of the local computer account.


• Can not restrict access to operating system firewall or other 
security configurations.
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Check Local status


1. Select Control Panel User Accounts. Click Configure 
advanced user profile properties.


2. Select your local user account and ensure that the Type is Local.
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Check Administrator privileges


1. Right-click My Computer, then select Manage.


2. In the Computer Management dialog box, click Local Users 
and Groups, then double-click Groups.


3. Double-click Administrators. Ensure that your local account is 
listed in the Administrators group.
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Modify antivirus, firewall, and network computer 
settings


1. Disable Antivirus software (including anti-malware software) 
before the installation.


2. Disable Firewalls before the installation.


3. Disable all network connections before the installation: Go to 
Control Panel Network and Sharing center. Double-click a 
connection, then select Disable.


4. Disable all virtual network adapters are disabled (refer to 
manufacturer documentation for instructions).


Export data objects and settings from the current 
version of GeneMapper® ID-X Software


• Computers running a full version of GeneMapper® ID-X 
Software (contains the database) or GeneMapper® ID 
Software v3.2: Export the data objects or settings you would 
like to restore after upgrade 
– Analyzed projects, analysis methods, plot settings, etc.). 


– Profiles from the Profile Manager (v1.5 software supports 
import of text files containing profiles)


For information, refer to the GeneMapper® ID-X Software 
online help.


• Computers running a client version of GeneMapper® ID-X 
Software: Export is not required.
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Uninstall GeneMapper® ID-X Software or Oracle® 
software


Uninstall GeneMapper® ID-X Software, any other programs that use 
Oracle databases, and any existing versions of Oracle databases, 
whether Applied Biosystems products or products from other 
companies. Go to Start Control Panel Add or Remove Programs.


After uninstallation, ensure that the GeneMapper® ID-X Software is 
uninstalled (go to Start Control Panel Add or Remove Programs 
and make sure it is not listed.


If it is still listed, manually uninstall the software (see “If the 
GeneMapper® ID-X Software is still listed after uninstalling” on 
page 42).


Check notification settings


1. Select Control Panel User Accounts. Click Change User 
Account Settings.


2. In the User Account Control Settings, drag the slider to the 
bottom position Never Notify.
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Check Microsoft .NET Framework version


Ensure that a version of 3.5 or later is installed on the computer:


1. Select Control Panel User Programs and Features.


2. Scroll down and determine if a version of 3.5 or later is 
installed. (There may be multiple versions installed. Do not 
remove any versions of the software.)


3. If a version of 3.5 or later is not installed, download Microsoft 
.NET Framework 4 from Microsoft.com. Ensure that the 
download you select supports 32-bit (x86) or 64-bit (x64) as 
appropriate for your computer.


4. Install the software.


5. After installation completes, verify the Microsoft .NET 
Framework 4 was successfully installed (select Control 
Panel User Programs and Features).


Version 3.5 or 
higher is required



http:\\www.Microsoft.com
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Restart the computer
To activate the changes made in the previous sections, restart the 
computer before installing the software.


Obtain the GeneMapper® ID-X Software host 
computer name


Before you install the client GeneMapper® ID-X Software, obtain the 
name of the multi-user database host computer to enable access to 
the host computer from a network:


1. On the multiuser database host computer, click , right-click 
Computer, then select Properties.


2. Make a note of the computer name and enter this name when 
prompted during installation of the client GeneMapper® ID-X 
Software.


Computer name
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Installing the v1.5 Software


This chapter covers:


■ General installation instructions . . . . . . . . . . . . . . . . . . . . . . 20


■ Performing a full installation. . . . . . . . . . . . . . . . . . . . . . . . . 20


■ Performing a client installation . . . . . . . . . . . . . . . . . . . . . . . 23


■ Resetting permissions for the installation . . . . . . . . . . . . . . . 29
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Installing the v1.5 Software


Performing Post-
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General installation instructions


IMPORTANT! If you use a computer platform that does not meet the 
requirements listed in Installation Requirements, you may 
experience difficulties during installation (new or upgrade) of 
GeneMapper® ID-X Software, or the software may not function 
properly, even if the installation proceeded successfully.


Before installing the GeneMapper® ID-X Software:


• Review Installation Requirements.
• Log in to the local computer and have Administrator privileges 


when installing, un-installing, or upgrading the GeneMapper® 
ID-X Software. Logging in to a network domain with 
administrative privileges is not sufficient.


• During installation (new or upgrade) of GeneMapper® ID-X 
Software:


– Install the Full version first, then install all Client versions 
which will connect to the Full version database.


– Allow the installation DVD to Autostart, or double-click 
the Setup.exe file to launch the installer.


• When un-installing the GeneMapper® ID-X Software, log in 
using the same local user account as the one used when 
installing the software and follow the un-installation message 
prompts during the un-installation process to ensure clean un-
installation.


Performing a full installation
A full GeneMapper® ID-X Software installation: 


• Installs the GeneMapper ID-X software and database. 


• Enables the GeneMapper ID-X software to serve as the host for 
multiple client computers needing access to the database. 


• Upgrades only: During installation, requires you to enter the 
registration code for your current version of software.







Chapter 4 Installing the v1.5 Software
Performing a full installation


21GeneMapper® ID-X Software v1.5 Installation Guide


Full installation requirements


Important
reminders


• DO NOT cancel an installation before the installation process is 
finished. If you do so, or if the installation otherwise stalls, you 
may need technical support to perform an uninstall. To 
uninstall, see “Uninstalling the GeneMapper® ID-X Software” 
on page 42. If uninstallation fails, contact technical support.


Installing the Full GeneMapper® ID-X Software


Full installation
procedure


1. Insert the Full install disk into the CD drive.


2. On the splash screen, double-click Install GeneMapper ID-X 
Application to start the installer.


3. In the Welcome window, click Next. 


4. Review the installation requirements status, then click Next.


5. Read the release notes, then click Next.


6. Click Next to install the Software to the default location. To 
install the GeneMapper® ID-X Software to a drive different 
from the default drive, select the destination folder:


Select a destination folder with at least 10 GB of free space, 
then click Next.


IMPORTANT! If you choose an invalid destination such as A: 
drive or CD-DVD ROM and click Next, an error message is 
displayed saying the drive is invalid. When you click OK the 
installation is stopped. To recover, click Cancel and start the 
installation over again, using a valid destination folder.
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7. Read the current settings, then click Next to start the 
installation.


IMPORTANT! During installation, a DOS window may open 
while DOS commands execute. Do not delete, close, or click the 
DOS window. If you accidentally click the DOS window, press 
the Esc key to exit the window.


8. Upgrades only: When prompted, type the registration code for 
your current software.


9. In the InstallShield Wizard Complete page, select Yes, I want to 
restart my computer now, then click Finish.


When you finish the installation, proceed to Chapter 5, “Performing 
Post-Installation Procedures,” on page 27.
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Performing a client installation
A client installation: 


• Allows the user access to the GeneMapper ID-X software 
without a database installed on the same computer.


• Connects to one or more database hosts for access to the data 
stored in the database and saves data objects back to the 
database.


• Upgrades only: During installation, requires you to enter the 
registration code for your current version of software.


Client installation requirements


Important
reminders


• DO NOT cancel an installation before the installation process is 
finished. If you do so, or if the installation otherwise stalls, you 
may need technical support to perform an uninstall. To 
uninstall, see “Uninstalling the GeneMapper® ID-X Software” 
on page 42. If uninstallation fails, contact technical support.


• At least one full installation of the same software version must 
be performed on another computer for it to act as the database 
host for the client. 


• Users are required to have a valid user name and password with 
an account on the database host computer.


• You must obtain the name of the database host computer to 
enable access to the host computer from a network: Right-click 
My Computer on the database host computer, select 
Properties, then select the Computer Name tab to view and 
record the full computer name. You are required to enter this 
name during installation (see page 18).


Installing the Client GeneMapper® ID-X Software


1. Insert the Client Install CD into the CD drive.
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2. On the splash screen, double-click Install GeneMapper ID-X 
Client to start the installer.


3. In the Welcome window, click Next. 


4. Review the installation requirements status, then click Next.


5. Read the release notes, then click Next.


6. When prompted, enter the GeneMapper® ID-X Software (GM) 
host (server) computer name, then click Next.


7. After the installer establishes a connection with the multi-user 
database computer, click OK to continue. 
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8. To install the GeneMapper® ID-X Software to a drive on the 
client computer other than the default drive, select the 
destination folder and verify that the boot drive (drive on which 
the Windows operating system is installed) contains at least 
250 MB of available free space.


IMPORTANT! If you choose an invalid destination such as A: 
drive or CD-DVD ROM and click Next, an error message is 
displayed saying the drive is invalid. When you click OK the 
installation is stopped. To recover, click Cancel and start the 
installation over again, using a valid destination folder.Read the 
current settings, then click Next to start the installation.


IMPORTANT! During installation, a DOS window may open 
while DOS commands execute. Do not delete, close, or click the 
DOS window. If you accidentally click the DOS window, press 
the Esc key to exit the window.


9. Upgrades only: When prompted, type the registration code for 
your current software.


10. Remove the installation CD from the CD drive.


11. In the InstallShield Wizard Complete window, select Yes, I 
want to restart my computer now, then click Finish.


12. Repeat the procedure for additional client installations.


When you finish all client installations, proceed to Chapter 5, 
“Performing Post-Installation Procedures,” on page 27.
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Performing Post-Installation
Procedures


This chapter covers:


■ Reset file and folder permissions after installation 
(Client installation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
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■ Checking concurrent access settings for client computers . . 34
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Reset file and folder permissions after installation 
(Client installation)


The client installer specifies folder privileges at the time of the 
GeneMapper® ID-X Software installation.


However, the NTFS permissions set by the system administrator 
may not allow the GeneMapper® ID-X Software to access the 
GeneMapper folder following installation. Before you run the 
software, check the permissions to make sure that the GeneMapper® 
ID-X Software can access the GeneMapper folder. 


If you do not have the required permissions, you may see a “can't 
access file” or “..\GeneMapper_Preferences (Access is denied)” 
error message when using the software. To set the privileges 
manually, either before running the software or in the event of an 
error message:


1. Right-click the AppliedBiosystems folder.


2. Select Properties, then click the Security tab.


3. In the top pane, select Users. 


4. Click Edit.
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5. In the bottom pane, select Full Control.


Reset antivirus, firewall, and network computer 
settings


Reset the antivirus, firewall, and network settings you changed for 
installation.
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Register the GeneMapper® ID-X Software
Register the GeneMapper® ID-X Software the first time you start the 
software on each computer. The registration code is on the 
registration card packaged with the software. 


1. Click All Programs Applied Biosystems  
GeneMapper GeneMapper ID-X.


2. Complete the Registration dialog box:


3. Click OK.
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Logging into GeneMapper® ID-X after installation


1. If the Login dialog box is not displayed in the desktop, Click 
All Programs Applied Biosystems  


GeneMapper GeneMapper ID-X.


2. In the Login to GeneMapper ID-X dialog box, enter or select 
“gmidx” as the administrator account user name and the 
temporary password, “password”, then click OK.


3. If prompted, specify a new password. Keep a record of the new 
password. Click OK.


Note: The gmidx account requires you to set a new password 
when you log in for the first time. If you follow this procedure 
after first log in, the passwords for the accounts listed may be 
different from the passwords listed in this guide.


IMPORTANT! Do not lose the password for the gmidx account. 
We cannot retrieve these passwords.


4. Review the license agreement and product warranty, then click 
Accept.
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Connecting to a new host
If you install more than one multi-user database computer, any 
v1.5 client computer can connect to any of the databases if the client 
is on the same network as the database computers. 


Note: All client computers connecting to multi-user database 
computers must be running the same version of GeneMapper ID-X 
Software.


IMPORTANT! Do not attempt to connect a v1.4 client (or any earlier 
version) to a v1.5 database. Doing so will lock the database and will 
require assistance from a service representative to unlock.


Users must set up separate user accounts on each multi-user database 
computer that they wish to access. 


Note: For detailed information on setting up user accounts, see the 
GeneMapper® ID-X Software Administrator’s Guide.


To make the multi-user database computers available to client 
computers, perform the following steps for each client computer: 


1. Click New Host in the Login to GeneMapper ID-X dialog box. 


2. Complete the information in the New Host dialog box:
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a. In the Host Name field, enter the full computer name or 
IP address of the multi-user database host you want to 
access. If the GeneMapper® ID-X Software cannot connect 
to the database host, the error message “You have entered 
an invalid host” is displayed. Click OK to exit, then re-
enter the database host information.


b. Select the applicable machine type.


c. Click OK.


The Login window is updated to include the name of the new 
database host. The User Name list reflects the user accounts on 
the new database host. See the GeneMapper® ID-X Software 
Administrator’s Guide for additional information.
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Checking concurrent access settings for client 
computers


If your configuration includes client computers:


1. Open a project on the computer containing the database.


2. Open the same project on a client computer.


If a message is displayed on the client computer indicating the 
the project is read-only, concurrent access settings are properly 
specified and no further action is required.


3. If no message is displayed on the client computer, do the 
following:


a. Contact your network administrator and ask if “Multicast” 
functionality is enabled on the network.


b. On the computer containing the database, navigate to 
x:\AppliedBiosystems\GeneMapperID-X\service\bin 
folder.


c. If Multicast functionality is enabled, double-click 
SwitchToMulticast.exe.


If Multicast functionality is not enabled, double-click 
SwitchToUnicast.exe.


4. Repeat step 1 and step 2 and ensure that a message is displayed 
on the client computer indicating the project is read-only. 
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Logging out of the GeneMapper® ID-X Software
You can close the GeneMapper® ID-X Software by:


• Selecting File Logout.


• Selecting File Exit.


• Clicking  (Close).


When you log out of the GeneMapper® ID-X Software with a project 
that has unsaved changes, the software prompts you to save or 
discard the changes you made since the last time you updated the 
project.


If you used the File Logout command, the login window re-opens 
after you select either Yes or No. The GeneMapper ID-X Software 
closes completely if you use either File Exit or  (Close).
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Additional post-installation tasks


Importing
application data


Select Tools GeneMapper ID-X Manager. Then in the 
GeneMapper ID-X Manager window, click each tab to import the 
corresponding objects into GeneMapper® ID-X Software.


Creating user
accounts and


configuring
administrative


functions


For information on creating user accounts and configuring the 
Security Manager, Audit Manager, and E-Signature Administrator, 
see the GeneMapper® ID-X Software Administrator’s Guide. 
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Troubleshooting
the Installation


This appendix covers:


■ Symptoms and causes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38


■ Troubleshooting tasks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42


■ Troubleshooting tools  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
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Symptoms and causes


Symptom Possible cause Action


ORA-12528 and ORA-12541 
Oracle® errors displayed during 
installation


32-bit computers only: Virtual 
memory setting needs 
adjustment.


See Check virtual memory 
settings (32-bit only) on 
page 51.


Problem with Oracle® software 
installation.


Contact Technical Support.


“GeneMapper® ID-X software 
requires Microsoft .NET 
Framework 3.5 or greater. You 
can download from Microsoft.”


Incorrect Microsoft® .NET 
Framework version 


1. Cancel the installation.


2. Install the required version. 
See Check Microsoft .NET 
Framework version on 
page 17.


3. Start the installation again.


GeneMapper® ID-X Software 
will not start after installation


Uninstallation of the previous 
version of GeneMapper® ID-X 
Software failed.


Note: In most cases, 
uninstallation should succeed. 
However, third-party software, 
firewall interference, and other 
situations may interfere with 
successful uninstallation.


Uninstall the software. See 
Uninstalling the GeneMapper® 
ID-X Software on page 42.


If the problem persists, contact 
Technical Support.
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“No databases found” message Network security settings are 
preventing communication 
between the user interface and 
the Oracle® database.


Modify network security 
settings. See Enable 
communication with port 1521 
on page 43.


Virtual network adapters are 
enabled.


Disable virtual network 
adapters.


If the problem persists, contact 
Technical Support.


“The database connection has 
been lost. Please restart the 
application. This message may 
appear multiple times.” 
message


Network communication is 
interrupted.


Restart the software.


Restart Oracle services (see 
Restart Oracle services on 
page 47).


Wireless network in use. Use a cable-based network 
system, such as a CAT5e 
network, with plug-in Network 
Interface Controller (NIC) cards.


Full installation regularly loses 
connection with the database


Anti-virus software is 
interfering with communication.


Use less restrictive anti-virus 
settings.


Disable, replace, or remove the 
anti-virus software.


Use a cable-based network 
system, such as a CAT5e 
network, with plug-in Network 
Interface Controller (NIC) cards.


Unstable network connections. Contact your network 
administrator.


Use a cable-based network 
system, such as a CAT5e 
network, with plug-in Network 
Interface Controller (NIC) cards.


Client installation “cannot 
access file” or “..\
GeneMapper_Preferences 
(Access is denied)” message


File and folder permissions are 
not set correctly on the client 
computer.


Set permissions. See Reset file 
and folder permissions after 
installation (Client installation) 
on page 28.


Symptom Possible cause Action
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Client installation regularly 
loses connection with the 
database, but full installation 
does not lose connection


Unstable network connections. Contact your network 
administrator.


Disk space message is 
displayed when you start the 
software


The computer has limited 
available disk space.


If possible, archive then delete 
data from the database.


Use the Database Dashboard 
utility to compress the 
database.


Note: You may see a 
discrepancy between the space 
used in the Database 
Dashboard GeneMapper 
IDX  Projects Statistics and 
the available free space. This 
discrepancy is caused when you 
delete projects from the 
GeneMapper® ID-X Software.


Version error displayed when 
you import a panel file (this 
message differs from the 
message displayed in earlier 
versions of the software) 


The version text in the panel .txt 
file is not present.


Edit the panel .txt file to include 
the text shown in the figure.


Cannot access deleted audit 
records


Restore the audit records. 1. In the Project window, select 
Admin Audit 
Manager Report.


2. Log in to the Audit Manager.


3. In the Audit History Viewer, 
File Edit Query, leave the 
default settings, then click 
OK.


4. Select File Execute Query.


Symptom Possible cause Action
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Troubleshooting tasks 


Canceling an installation


DO NOT cancel an installation before the installation process is 
finished. If you do so, or if the installation otherwise stalls, you may 
need technical support to perform an uninstall. To uninstall, see 
“Uninstalling the GeneMapper® ID-X Software” on page 42. If 
uninstallation fails, contact technical support.


General installation solutions


Note: You may need to send the GeneMapper ID-X install and MSI 
log files to Technical Support if the troubleshooting procedures in 
this appendix do not solve the installation problem.


If you have trouble installing the GeneMapper® ID-X Software on 
your computer:


Obtaining the
installation log file


To obtain the installation log file, go to: 
x:{installdir}\AppliedBiosystems\GeneMapper ID-X where x is 
the drive on which the GeneMapper ID-X Software is installed and 
{installdir} is the user-selected installation path.


• You will find 2 logs for the full installation:


– GMIDXInstall.log


– GMIDX_MSI.log


• You will find 2 logs for the client installation:


– GMIDXClientInstall.log 


– GMIDXClient_MSI.log


Task See page


1. Obtain the installation log file. 41


2. If necessary, uninstall the software. 42


3. If necessary, have a knowledgeable technician run the 
Fix It utility.


50
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Uninstalling the
GeneMapper® ID-


X Software


1. Restart the computer and log on using a local computer 
administrator account (see Check user access on page 12).


2. Ensure that no programs or applications are running.


3. Disable any antivirus software (including antimalware 
software).


4. Select Control Panel Uninstall a Program. Select 
GeneMapper® ID-X Software, then click Uninstall.


5. Restart the computer and log on using a local computer 
administrator account.


6. Confirm that the software has been uninstalled: select 
Control Panel Uninstall a Program. If GeneMapper® 


ID-X Software is still listed, go to If the GeneMapper® ID-X 
Software is still listed after uninstalling on page 42 below.


If the
GeneMapper® ID-
X Software is still


listed after
uninstalling


1. Ensure antivirus/antimalware software is disabled.


Note: In some instances, the antivirus/antimalware software is 
automatically enabled, so you must ensure it is disabled more 
than one time in the procedure.


2. Confirm the Virtual Memory settings are correct (Check virtual 
memory settings (32-bit only) on page 51).


3. Run the Remove Oracle utility:


a. Insert the GeneMapper® ID-X Software Full or Full 
Upgrade Installation DVD in the computer DVD drive, 
right-click on the drive icon, then select Explore.


b. Navigate to Utilities RemoveOracle.exe.


c. Copy RemoveOracle.exe to the desktop.


d. Double-click RemoveOracle.exe (a black box appears for a 
few seconds and disappears).


4. Navigate to and delete the entire x:\AppliedBiosystems folder.


5. Restart the computer and log on using a local computer 
administrator account.
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Enable
communication


with port 1521


The GeneMapper® ID-X Software uses port 1521 to communicate 
between the user interface and the Oracle database via the TCP 
Internet Protocol and TNS Names. On most computers, this port is 
enabled automatically during installation.


However, if the software does not start or a “No databases found” 
message is displayed after installation, modify settings to enable 
communication with port 1521.


IMPORTANT! In addition to Windows security settings, some third-
party anti-virus or firewall applications may affect port 1521. If you 
are running, third-party anti-virus or firewall applications, modify 
settings for those applications to enable communication with port 
1521.


1. Select Control Panel System and Security Windows 
Firewall. Click Advanced Settings.
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2. In the Windows Firewall with Advanced Security window, click 
Inbound Rules.


3. Click New Rule.
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4. Select Port, then click Next.


5. Select TCP, then type 1521 in the Specific Local Ports, then click 
Next.
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6. In the Action page, select Allow the connection, then click 
Next.


7. In the Profile page, leave the default settings selected, then click 
Next.


8. In the Name page, type GeneMapper IDX, then click Finish.
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The Inbound Rules List is displayed with GeneMapper IDX 
added as a rule. The rule should be enabled by default 
(indicated by the presence of the Disable Rule command).


9. If Enable Rule is displayed instead of Disable Rule, click Enable 
Rule.


Restart Oracle
services


If a “The database connection has been lost” message is displayed, 
restart Oracle services using a .bat file or manually.
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Restarting with a .bat file


1. On the Full installer DVD, navigate to the Utilities folder.


2. Double-click ServicesRestart.bat. (You can also copy the file to 
your hard disk and start the .bat file from your hard drive.)
The following window is displayed for ~2 minutes as the 
services restart.


3. When the window closes, start the GeneMapper® ID-X 
Software.
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Restarting manually


1. Go to Start Control Panel Administrative 
Services Services.


2. In the Services screen, right-click the following services, then 
select Restart:


• OracleIFAGMIDXTNSListener
• OracleMTSRecoveryService
• OracleServiceIFA


3. Ensure the Startup Type is set to Automatic for each service. If it 
is not, right-click a service, then select Automatic for Startup 
Type.
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4. Start the GeneMapper® ID-X Software.


Running
Microsoft® Fix it


utilities


Run these utilities under only the following conditions:


• You have attempted the uninstall procedure using the 
Add/Remove Program uninstall option, 


and 


• The GeneMapper® ID-X Software files were not removed or 
were only partially removed.


1. Go to http://support2.microsoft.com/fixit/.


2. Select Windows, then select Install or upgrade software or 
hardware.


3. Scroll down to Fix problems that programs cannot be 
installed or uninstalled, then click Run Now.


4. Follow the instructions in the wizard. When prompted, select 
Detect problems and let me select the fixes to apply, then 
select Uninstall.



http://support2.microsoft.com/fixit/
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5. Select GeneMapper® ID-X Software, then click Yes when 
asked if you want to fix the problem.


6. A dialog will come up asking if you want to try to fix it


Check virtual
memory settings


(32-bit only)


1. On the desktop, right-click My Computer, then click Advanced 
System Settings.
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2. In the System Properties dialog box, click Settings in the 
Performance section.


3. Click the Advanced tab, then click Change in the Virtual 
Memory section.
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4. In the Virtual Memory dialog box, deselect the Automatically 
Manage paging file size for all drives check box. Select the C: 
drive. Click the Custom size radio button. Specify 2046 MB for 
initial and 4092 for maximum size.


IMPORTANT! The exact Maximum Size necessary may depend 
on your computer configuration. If installation still fails when 
using these values, or if Oracle® ORA-12528 and ORA-12541 
errors are displayed, increase the Maximum size to at least 2✕ 
the physical memory (the minimum required for the installation 
of Oracle® software) up to the value shown for Space Available, 
then repeat the installation. To determine the physical memory 
for your computer, right-click My Computer on the desktop, 
select Properties, then look for the RAM value on the General 
tab. Example: If the physical memory is 3.0 GB RAM, set the 
Maximum Size to 6000.


5. Click Set, then click OK.
These settings are not activated until you restart the computer.


Restart the computer, then check virtual memory settings again to 
ensure that the new settings are activated.
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Troubleshooting tools
Complete the Troubleshooting Checklist and Interdepartment Forms 
before contacting Technical Support for assistance.


Checklist
Table 6 Troubleshooting Checklist


Check Information for Technical Support


Summarize the problem:


Can you repeat the problem?


If yes, list the steps that you perform:


1.


2.


3.


4.


5.


6.


7.


Personnel that you have contacted:


❏ Field Applications Specialist
❏ Field Service Engineer
❏ Technical Support
❏ Sales Representative
❏ Order Administration
❏ Other


Computer specifications:


• Operating system:
• Version:
• Processor:
• Memory:
• Hard disk space:
• Hard disk configuration:
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Software installed:


❏ GeneMapper ID-X Software version:
❏ Other software:


Computer login information:


• User privileges:
• Local or networked domain:


Software configuration installed:


❏ Stand-alone
❏ Multi-user database


Instrument and instrument computer information:


• Model:
• Data Collection Software version:
• Status of Data Collection services:
• Other software:
• Capillary length:
• Capillary lot number:
• Run module:
• Dye set:


Chemistry kit or reagent, with version number:


Be prepared to send to Technical Support:


• Installation log file (page 41)
• Exported panels
• Exported bins
• Exported size standard definition
• Exported analysis method
• Sample (.fsa) files
• GMIDXInstall.log or GMIDXClientInstall.log
• PanelImportLog.txt
• Printed results


Check Information for Technical Support
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Interdepartmental forms


Answering questions in the following forms helps manage complex 
troubleshooting procedures. Your answers will be shared among 
support groups, product groups and software development teams.


To address any issues that may arise when installing or running the 
software, please answer the applicable list of questions, and collect 
the necessary files before contacting Technical Support.
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For installation
issues


Collect the following files and complete the questions below:


For full installation:


• GMIDXInstall.log


• GMIDX_MSI.log


For client installation:


• GMIDXClientInstall.log 


• GMIDXClient_MSI.log


Do the computer and operating system meet the required computer specifications? (See Chapter 2, 
“Installation Requirements,” on page 5.)
List any potential discrepancies.


Did you receive any error messages or alerts? If so, what did they say? (if possible, take screen 
captures.) At what point during the installation process did these errors/alerts occur?


How many installation attempts have you tried?


Are you logged in to the local computer?


Is the TCP/IP configured?


Do you have administrative privileges?


Is this setup stand-alone, networked, or connected to a Genetic Analyzer?
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For post-
installation


related issues


Do the computer and operating system meet the required computer specifications? (See Chapter 2, 
“Installation Requirements,” on page 5.)
List any potential discrepancies. 


Problem description:


Did you receive any error messages or alerts? If so, what did they say? (If possible, take screen 
captures.) At what point did these errors/alerts occur?


Is the problem reproducible?


Steps taken prior to encountering or to reproduce the problem:


1.


2.


3.


4.


5.
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Glossary of Terms


Client installation A computer installed with the GeneMapper® ID-X Software only 
(software with no database). A client installation computer connects 
to a full installation computer to access the multi-user database.


Data Collection
Software


The software on the Data Collection computer that controls the 
Genetic Analyzer instrument and generates the .fsa or .hid (3500) 
sample files.


Full installation A computer installed with both the multi-user database and 
GeneMapper ID-X Software. 


A full installation computer can be part of a multi-user database 
configuration, or it can be a stand-alone computer having no 
interaction with other computers. 


Genetic analyzer The capillary electrophoresis instrument, controlled by the Data 
Collection Software, which generates .fsa or .hid sample files (.hid 
on the 3500).


GMID Abbreviation for GeneMapper® ID Software.


GMID-X Abbreviation for GeneMapper® ID-X Software.


Local area
network


A communications network that serves users within a confined 
geographical area. 


Multi-user
database host


computer


A computer on which data is stored on a central, multi-user database. 
Commonly referred to as the host computer, from which other client 
computers (computers without a database) can access, analyze, and 
share data.
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Documentation and support


Related documentation
The following related documents are shipped with the system:


Document Part number Description


GeneMapper® ID-X Software 
Version 1.5 Getting Started 
Guide — Basic Features


100031701 Explains how to set up the software, set up a 
project, and analyze the example data provided 
with the GeneMapper® ID-X Software.


GeneMapper® ID-X Software 
Version 1.5 Quick Reference 
Card — Basic Features


100031702 Provides an easy-to-follow workflow for using 
basic system features.


GeneMapper® ID-X Software 
Version 1.5 Getting Started 
Guide — Mixture Analysis 
Tool


100031704 Explains how to set up the software for mixture 
analysis and analyze the example data 
provided with the GeneMapper ID-X Software.


GeneMapper® ID-X Software 
Version 1.5 Quick Reference 
Card — Mixture Analysis Tool


100031705 Provides an easy-to-follow workflow for using 
the mixture analysis tool.


GeneMapper® ID-X Software 
Version 1.5 Reference Guide


100031707 Describes process quality values (PQVs) and 
algorithms.


GeneMapper® ID-X Software 
Version 1.5 Administrator’s 
Guide


100031703 Describes how to configure the administrative 
features of the software, maintain the 
GeneMapper® ID-X Software and database 
dashboard software, and use the 
command-line interface.


GeneMapper® ID-X Software 
Version 1.5 Integration User 
Bulletin


100031709 Describes command line interface commands 
that can be scripted and used to automate 
GeneMapper® ID-X Software operations.
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How to obtain support
For HID support:


• In the United States and Canada – send an email to 
HIDTechSupport@lifetech.com, or call 888-821-4443 option 1.


• Outside the United States and Canada – contact your local 
support office.


For the latest services and support information for all locations, go 
to:


www.lifetechnologies.com/support


At the web site, you can:


• Access worldwide telephone and fax numbers to contact 
Technical Support and Sales facilities.


• Search through frequently asked questions (FAQs).


• Submit a question directly to Technical Support.


• Search for user documents, Material Safety Data Sheets 
(MSDSs), vector maps and sequences, application notes, 
formulations, handbooks, certificates of analysis, citations, and 
other product support documents.


• Download .pdf documents.


• Obtain information about customer training.


Limited product warranty
Life Technologies Corporation and/or its affiliate(s) warrant their 
products as set forth in the Life Technologies’ General Terms and 
Conditions of Sale found on Life Technologies’ website at 
www.lifetechnologies.com/termsandconditions. If you have any 
questions, please contact Life Technologies at 
www.lifetechnologies.com/support.



mailto:HIDTechSupport@lifetech.com

http://www.lifetechnologies.com/support

http:/www.lifetechnologies.com
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Allelic Ladder Requirements


Allelic Ladder Run
Requirements


To accurately genotype samples, you must run an allelic ladder 
sample along with the unknown samples.


IMPORTANT! Variation in laboratory temperature can cause changes 
in fragment migration speed and sizing variation between both 
single- and multiple-capillary runs (with larger size variations seen 
between samples injected in multiple-capillary runs). We 
recommend the above frequency of allelic ladder injections, which 
should account for normal variation in run speed. However, during 
internal validation studies, verify the required allelic ladder injection 
frequency to ensure accurate genotyping of all samples in your 
laboratory environment.


It is critical to genotype using an allelic ladder run under the same 
conditions as the samples, because size values obtained for the same 
sample can differ between instrument platforms because of different 
polymer matrices and electrophoretic conditions.


Instrument Number of allelic 
ladders to run


One injection 
equals


Number of samples per allelic 
ladder(s)


3500 1 per 3 injections 8 samples 23 samples + 1 allelic ladder


3500xL 1 per injection 24 samples 23 samples + 1 allelic ladder


3130 1 per 4 injections 4 samples 15 samples + 1 allelic ladder


3130xl 1 per injection 16 samples 15 samples + 1 allelic ladder


3730 3 per injection 48 samples 15 samples + 1 allelic ladder
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Allelic Ladder
Analysis


Requirements


• To accurately genotype samples, the GeneMapper® ID-X 
Software requires at least one allelic ladder sample per run 
folder. 


IMPORTANT! If a run folder contains multiple allelic ladder 
samples, the GeneMapper ID-X Software calculates bin offsets 
using an average of all ladders that use the same panel within a 
run folder (for more information, see “Bin Offsetting” on 
page 27).


• Allelic ladder samples must be identified as “Allelic Ladder” in 
the Sample Type column in a project. 


• Analyze the allelic ladder sample(s) using the same analysis 
method and parameters used for samples.
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Overview of the Peak Detection, Sizing, and 
Genotyping Process


Peak Detection
Parameters in the Analysis Method Peak Detector tab determine how 
the raw data are baselined and smoothed, and how peaks are 
detected.


Peak Detection*:
• Baseline Window Size
• Smoothing
• Polynomial Degree and 


Peak Window Size
• Slope Threshold Peak 


Start and End


Sizing*:
• Size matching
• Size-calling curve 


generation
• Size calling
• Sizing quality 


assessment


Sample Genotyping:
• Allele calling and 


filtering
• Genotype and sample 


quality assessment


Allelic Ladder Genotyping:
• Allele matching
• Allelic ladder quality 


assessment
• Bin offsetting


*Sample peak detection and sizing is performed after allelic ladder genotyping.


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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This section describes how these parameters work. For more 
information on these parameters, see the GeneMapper® ID-X 
Software Help.


IMPORTANT! This section provides examples of the effect of 
changing certain peak detection parameters. We provide default 
settings in the software, but your laboratory should verify these 
settings, or changes to these settings, as part of your laboratory’s 
internal validation studies.


Examining Peak
Definitions


To examine how GeneMapper® ID-X Software has defined a peak, 
select Plot Peak Positions in the Samples plot window. The peak 
positions (start, apex, end) are tick-marked in the electropherogram.
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Baseline Window Size
The Baseline Window size parameter controls baselining for a group 
of peaks.


The software determines a reference baseline value for each data 
point. In general, the software sets the reference baseline to be the 
lowest value that it detects in a specified window size (in data points) 
centered on each data point. 


A small baseline window relative to the width of a cluster, or 
grouping of peaks spatially close to each other, can result in shorter 
peak heights. 


Larger baseline windows relative to the peaks being detected can 
create an elevated baseline, resulting in peaks that are elevated or not 
resolved to the baseline.


Guideline for
Using This
Parameter


The following settings are optimal for analysis:


• GlobalFiler®, GlobalFiler® Express, and Yfiler® Plus kit data: 
Change setting to 33


• All other AmpFlSTR® kit data: Use default setting of 51


Choose a value that encompasses the width in data points of the 
peaks being detected while preserving a qualitatively smooth 
baseline.


The trade-off for a smoother baseline that touches all peaks is a 
reduction in peak height.


Effects of Varying
Baseline Window


Size


Figure 1 on page 7 shows a sample with different reference baselines 
(zero in the analyzed electropherogram) that result from different 
baseline window size settings:


• The red trace shows a baseline derived from an extreme baseline 
window size value of 2801. At this setting, the reference baseline 
does not touch all peaks and elevates peak heights. 


• The blue trace shows a baseline derived from the default value of 
51 data points.


Peak Detection:
• Baseline 


Window Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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• The black trace shows a baseline that is derived from an extreme 
baseline window size value of 5 data points. At this setting, the 
reference baseline tracks the peaks, significantly reducing peak 
height.


Figure 1 Baseline Window example
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Smoothing
This parameter smooths the outline of peaks, and reduces the number 
of false peaks that are detected.


Smoothing is performed before peak detection and can be set to:


Figure 2 shows the effect of smoothing settings on a peak.


Figure 2 Smoothing example


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End


Option Description


None Applies no smoothing. Select for slower runs with very 
broad peaks, or to avoid the detection of sharp edges.


Light Provides the best results for typical data. Light smoothing 
slightly reduces peak height.


Heavy Select for data with very sharp, narrow peaks of interest. 
Heavy smoothing can significantly reduce peak height.


No smoothing (black)


Light smoothing (green)


Heavy smoothing (red)
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Polynomial Degree and Peak Window Size
Polynomial Degree and Peak Window Size settings affect the peak 
detection sensitivity. You can adjust these parameters to detect a 
single base pair difference while minimizing the detection of 
shoulder effects and/or noise. 


The peak window size functions with the polynomial degree to set 
the sensitivity of peak detection. The peak detector calculates the 
first derivative of a polynomial curve fitted to the data within a 
window that is centered on each data point in the analysis range. 


Using curves with larger polynomial degree values allows the curve 
to more closely approximate the signal and, therefore, the peak 
detector captures more of the peak structure in the electropherogram.


The peak window size sets the width (in data points) of the window 
to which the polynomial curve is fitted to data:


• Higher peak window size values smooth out the polynomial 
curve, which limits the structure being detected. 


• Smaller window size values capture more of the peak structure.


How to Use the Peak Detection Parameters


Use the table below to adjust the sensitivity of detection. 


Effects of Varying
the Polynomial


Degree


Figure 3 on page 10 shows peaks detected with a window size of 15 
data points and a polynomial curve of degree 2 (green), 3 (red), and 4 
(black). The diamonds represent a detected peak using the respective 
polynomial curves. 


Note that the smaller trailing peak is not detected using a degree of 2 
(green). As the peak detection window is applied to each data point 
across the displayed region, a polynomial curve of degree 2 could not 
be fitted to the underlying data to detect its structure.


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and 
Peak Window 
Size


• Slope Threshold 
Peak Start and 
Peak End


Function Polynomial Degree 
Value


Window Size 
Value


Increase sensitivity Higher Lower


Decrease sensitivity Lower Higher
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Figure 3 Electropherogram showing peaks detected with three 
different polynomial degrees


Effects of
Increasing the


Window Size
Value


In Figure 4 on page 11 both polynomial curves have a degree of 3 
and the window size value was increased from 15 (red) to 31(black) 
data points. 


As the cubic polynomial is stretched to fit the data in the larger 
window size, the polynomial curve becomes smoother. Note that the 
structure of the smaller trailing peak is no longer detected as a 
distinct peak from the adjacent larger peak to the right.


Polynomial curve of degree 4
(black)


Polynomial curve of degree 3
(red)


Polynomial curve of degree 2
(green)
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Figure 4 Electropherogram showing the same peaks as in 
Figure 3 after increasing the window size value but keeping the 
polynomial degree the same


Optimizing Peak Detection Sensitivity – Example 1: 
Reducing Peak Window Size


Figure 5 on page 12 shows the initial electropherogram with two 
resolved alleles of known fragment lengths (they differ by one 
nucleotide) that are detected as a single peak. The analysis was 
performed using a polynomial degree of 3 and a peak window size of 
19 data points.


Window size value of 15 (red)


Window size value of 31 (black)


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and 
Peak Window 
Size


• Slope Threshold 
Peak Start and 
Peak End
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Figure 5 Electropherogram showing two resolved alleles 
detected as a single peak


Effects of
Reducing Window


Size


Figure 6 shows that both alleles are detected after reanalyzing with 
the polynomial degree set to 3 and the window size value decreased 
to 15 (from 19) data points.


Figure 6 Electropherogram showing the alleles detected as two 
peaks after decreasing the window size value
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Optimizing Peak Detection Sensitivity – Example 2: 
Extreme Settings


Figure 7 shows the result of an analysis using a peak window size 
value set to 10 and a polynomial degree set to 9. These extreme 
settings for peak detection caused several peaks to be split and 
detected as two separate peaks.


Figure 7 Electropherogram showing the result of an analysis 
using extreme setting for peak detection


Slope Thresholds for Peak Start/End Parameters
The Slope Threshold for Peak Start and Slope Threshold for Peak 
End parameters adjust the start and end points of a peak. 


The values assigned to these parameters can be used to better 
position the start and end points of an asymmetrical peak, or a poorly 
resolved shouldering peak to more accurately reflect the peak 
position and area. 


In general, from left to right, the slope of a peak increases from the 
baseline up to the apex. From the apex down to the baseline, the 
slope decreases negatively until it returns to zero at the baseline 
(Figure 8 on page 14).


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and 
Peak Window 
Size


• Slope Threshold 
Peak Start and 
Peak End


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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Figure 8 Peak slope


If either of the slope values you enter exceeds the slope of the peak 
being detected, the software overrides your value and reverts to zero. 


Guidelines for
Using These
Parameters


• For typical or symmetrical peaks, use a value of zero. 


• For asymmetrical peaks, select values other than zero to better 
reflect the beginning and end points.


• A value of zero does not affect the sizing accuracy or precision 
of an asymmetrical peak.


Using These
Parameters


Note: The size of a detected peak is the calculated apex between the 
start and end points of a peak. Peak size does not change based on 
start and end settings.


Baseline


Apex


0 0


Increasingly
positive slope


(+)


Increasingly
negative slope


(–)


To move the… Then… Example


Start point of a 
peak closer to its 
apex


Change the Slope Threshold for Peak 
Start value from zero to a positive 
number.


End point of a peak 
closer to its apex


Change the Slope Threshold for Peak 
End value to a more negative 
number.
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Slope Threshold Example – Asymmetrical Peak
Initial Electropherogram


Figure 9 shows the initial electropherogram analyzed with value of 
0 for Peak Start and Peak End. Note the asymmetrical peak with a 
noticeable tail on the right side.


Figure 9 Electropherogram showing an asymmetrical peak


Adjusting Slope
Threshold for


Peak End


After reanalysis with a value of –35.0 for the Slope Threshold for 
Peak End, the end point that defines the peak moves closer to its 
apex, thereby removing the tail (Figure 10). Note that the only 
change to tabular data is the area (peak size and height are 
unchanged).


.


Figure 10 Electropherogram showing the effect of changing the 
slope threshold for peak end


Peak Detection:
• Baseline Window
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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Sizing
During sizing, the software:


• Performs size matching of the internal size standard in all 
samples against the size standard definition selected in the 
software.


• Generates a size-calling curve.


• Sizes DNA sample peaks.


• Assesses the sizing quality.


Size Matching
During size matching, the software matches the size standard 
fragments from the electropherogram to the list of fragment sizes in 
the size standard definition specified in the software. 


Size matching uses ratio matching, based on relative height and 
distance of neighboring peaks. It then derives quality values 
statistically by examining the similarity between the theoretical 
(from the size standard definition) and actual (observed) fragment 
patterns.


The software ignores anomalous peaks that do not match the 
expected patterns. The software constructs a best-fit curve using the 
data points of each size standard fragment detected. A comparison 
between the sizes calculated from the best-fit curve and the matched 
peaks from the size standard definition file using the array of 
numbers is performed. Size-matching (and subsequent size calling) 
fails if significant differences in peak patterns are found, if no match 
can be made based on the expected patterns, or if all peaks are not 
found.


Because the software uses ratio-matching (looks for the expected 
number of alleles and expected peak patterns instead of specific data 
points), it is not necessary to define new size-standard definitions 
due to migration shifts.


Figure 11 on page 17 illustrates the size matching and size-calling 
curve generation algorithm.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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Figure 11 Size matching and size-calling curve generation
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Determines the expected peak spacing and height ratios 
Uses the list of sizes from the Size Standard definition file. 


Note: The values that are used are for example only and do not indicate typical size-standard values.


Evaluates peaks in the size standard data
Ignores peaks that do not meet expected pattern (dotted peak).


Plots the Size-calling curve
Uses peaks that meet expected pattern
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Size-Calling Curve Generation and Size Calling
To generate the size-calling curve, the software plots the actual data 
points of the size standard against the expected size of each size 
standard peak. The size-calling method determines how the 
size-calling curve is generated and used to size each sample.


During size matching and size calling:


• Two size-calling curves are generated for each sample:


– Black: A best-fit second order curve, regardless of the 
size-calling method that is selected.


– Red: A curve based on the size-calling method that is 
selected in the analysis method.


• The data points of non-size-standard peaks are plotted against 
the size-calling curve


• Peaks are sized according to the size-calling method that is 
selected in the analysis method


Size-calling methods are:


• Local Southern 


• Global Southern 


• Least Squares (2nd Order or 3rd Order)


• Cubic Spline Interpolation 


Sizing:
• Size matching
• Size-calling 


curve 
generation


• Size calling
• Sizing quality 
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Size Calling – Local Southern Method
The Local Southern method (Figure 12) determines the sizes of 
fragments by using the reciprocal relationship between fragment 
length and mobility, as described by E. M. Southern (1979). 


Figure 12 Local Southern method


IMPORTANT! Do not use the Local Southern size-calling method for 
AmpFlSTR® MiniFiler™ PCR Amplification Kit data. The Local 
Southern method requires two data points below the smallest 
fragment for accurate sizing. Because of the small size of amplicons 
generated using the MiniFiler™ kit, the GeneScan™500 LIZ® Size 
Standard 50 bp peak may be hidden by the primer peak, and allele 5 
in the D16S539 marker can size at <75 bp. Use the 3rd Order Least 
Squares size-calling method described on page 22.


Local Southern
Method Equation


The equation attempts to describe the reciprocal relationship 
between the mobility, m, and the length, L0, of the standard 
fragments.


L = [c/(m – m0)] + L0


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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How The Local
Southern Method


Works


This method, which is similar to the Cubic Spline method (page 24), 
uses the four fragments closest in size to the unknown fragment to 
determine a best-fit line value. Only the region of the size standard 
near the fragment of unknown length is analyzed. 


Note: Size estimates may be inaccurate if any of the standard 
fragments run anomalously.


In the Local Southern method (Figure 13):


1. The fitting constants of the curve are calculated for each group 
of three neighboring points on the standard. 


2. A curve is then created using three standard points (two points 
below and one point above the fragment), then a fragment size 
is determined.


3. Another curve is created using an additional set of three points 
(one point below and two points above the fragment), to assign 
another value.


4. The two curves are averaged to determine the unknown 
fragment length.


Figure 13 Local Southern method


To size call fragments between b and c:
• Fit curve through a, b, and c
• Fit curve through b, c, and d
• Average curves between b and c
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Size Calling – Global Southern Method
The Global Southern method (Figure 14) is similar to the Least 
Squares method (page 22) in that it compensates for standard 
fragments that may run anomalously. The method creates a best-fit 
line through all the available points, and then uses values on that line 
to calculate the fragment values.


Figure 14 Global Southern method


Global Southern
Method


Equations


How the Global
Southern Method


Works


All points in the standard are weighted equally, and the curve is not 
constrained to go through any specific point. The software can 
analyze a large range of fragment sizes with this method. For best 
results, use a standard that brackets all the fragments of interest.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment


Equation Description


Attempts to describe the reciprocal 
relationship between the mobility, m, 
and the length, L0, of the standard 
fragments.


The fitting constants L0, m0, and c 
are calculated by a least-squares fit 
to minimize the left side quantity.


L c m m0–( )⁄[ ] L0+=


i Li c mi m0–( ) L0+( )⁄[ ]–{ }2∑
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Size Calling – Least Squares Method
Both Least Squares methods (2nd-Order and 3rd-Order) use 
regression analysis to build a best-fit size-calling curve. This curve:


• Produces the minimum additive distance from the curve to the 
plotted data points.


• Compensates for any fragments that may run anomalously. 


Consequently, this method typically results in the least amount of 
deviation for all the fragments, including the size standards and the 
samples.


Depending on whether you choose the 2nd- or 3rd-Order Least 
Squares Method in the Analysis Parameters dialog box, the resulting 
size curve is either a quadratic or a cubic function. The software uses 
the known standard fragments and the associated data points to 
produce a sizing curve based on Multiple Linear Regression.


Using 3rd Order
for MiniFiler™ Kit


Data


A 3rd-order curve (which uses a higher polynomial degree and 
captures more of the peak structure) provides the most flexibility 
when generating best-fit curves for sizing samples with anomalously 
migrating fragments.


Examples Figure 15 on page 23 and Figure 16 on page 24 show that in nearly 
all instances the mobility of an individual DNA fragment is 
coincident with the best curve fit of the entire data set. Stated 
differently, the mobility of most DNA fragments is strictly length 
dependent. This method automatically compensates for fragments 
that run anomalously.


To generate the Least Squares curve, the software:


• Plots the known fragment sizes (bp) versus data points.


• Generates a best-fit curve using regression analysis.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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• Applies the following calculation to determine the size in data 
points of the unknown fragments:


Y = Ax3 + Bx2 +Cx + D


where:


Y = size (bp)


x = datapoint


A = First order coefficient


B = Second order coefficient


C = Third order coefficient


D = Zeroth Coefficient or constant


Figure 15 2nd-Order Least Squares size-calling curve 
(quadratic)
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Figure 16 3rd-Order Least Squares size-calling curve (cubic)


Size Calling – Cubic Spline Interpolation Method
The Cubic Spline method (Figure 17), which is similar to the Local 
Southern method (page 19), forces the sizing curve through all the 
known points of the selected size standard. Although this 
enforcement produces exact results for the values of the standards 
themselves, it does not compensate for standard fragments that may 
run anomalously.


Figure 17 Cubic Spline Interpolation method


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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Possible Local
Sizing Inaccuracy


Mobility of any DNA fragment can be affected by its sequence, and 
by secondary and tertiary structure formation. If any internal size 
standard fragment has anomalous mobility, the Cubic Spline method 
may exhibit local sizing inaccuracy. 


For example, assume that a standard fragment is close in molecular 
length to an unknown sample fragment. Assume further that the 
standard fragment runs anomalously. The Cubic Spline method 
assigns the official value to this standard fragment, even though it 
may be slightly incorrect. The size of the unknown fragment is then 
likely to be calculated incorrectly as well. 


Note: This method does not determine the degree of sizing accuracy 
error.


Sizing Quality Assessment
The last step in sizing is the sizing quality assessment. Sizing quality 
is discussed in “Sizing Quality Assessment” on page 43.


The software does not genotype samples with  sizing quality.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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Allelic Ladder Genotyping
After sizing quality is determined, the following occur:


• Allele matching


• Allelic ladder quality assessment


• Bin offsetting


Allele Matching
During allele matching, the software assigns allele labels to allelic 
ladder peaks by matching peaks with the bins that are specified in the 
panel. The matching algorithm uses ratio-matching, based on relative 
distance and height of neighboring peaks. 


Figure 18 is an example of the blue dye plot in the AmpFlSTR® 
Identifiler® PCR Amplification Kit allelic ladder. 


Figure 18 Identifiler® kit allelic ladder blue dye


Allelic ladder 
genotyping:
• Allele matching
• Allelic ladder 


quality 
assessment


• Bin offsetting


Allelic ladder 
genotyping:
• Allele matching
• Allelic ladder 


quality 
assessment


• Bin offsetting


Markers specified in panel with color-coded headers that reflect Genotype Quality (GQ result)


Expected bins specified in panel (gray or pink indicators under each marker)


Peaks detected for each marker in the allelic ladder with allele assignments based on 
expected peak patterns
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Allelic Ladder Quality Assessment
After allele matching, allelic ladders are evaluated to determine 
whether they are used to create bin offsets, described on page 27. 


Allelic ladder quality assessment is discussed in “Allelic Ladder 
Quality Assessment” on page 45.


Bin Offsetting
A bin is a region that defines an allele within a marker. Bin offsets 
are the size difference (in base pairs) between the reference bin 
locations in the panel and the actual sizes of the allelic ladder 
fragments. Bin offsets are automatically calculated during analysis of 
the allelic ladder samples. The bin offsets determine how much and 
in which direction (higher or lower) the reference bins shift. The 
offset bins are then used to genotype the other sample types.


Bin offsetting evaluates the alleles found in allelic ladder samples 
and adjusts bins before allele-calling. Marker ranges are also 
adjusted based on the bin offsets.


AmpFlSTR® Allelic Ladder and Bin Sets 


The allelic ladder for each AmpFlSTR® kit contains the most 
common alleles for each locus and is used to generate the reference 
sizes in the bin sets provided with the software.


Reference sizes consider:


• The actual size (bp) of DNA fragments.


• 3´ A nucleotide addition.


• Mobility shifts related to the non-nucleotide linkers in the 
allelic ladder. Non-nucleotide linkers enable reproducible 
positioning of the alleles to facilitate inter-locus spacing. 
(Grossman et al., 1994 and Baron et al., 1996)


Allelic ladder 
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• Allele matching
• Allelic ladder 


quality 
assessment


• Bin offsetting


Allelic ladder 
genotyping:
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Physical and Virtual Bins


The bin set provides reference allele sizes for:


• Alleles physically present in the allelic ladder (physical bins). 


• Alleles that are not present in the allelic ladder (virtual bins), 
but have either been reported in STRbase 
(www.cstl.nist.gov/div831/strbase) or discovered during 
developmental validation of a particular chemistry, and can be 
genotyped by reference to the alleles present in the ladder. 


Figure 19 illustrates a bin set with eight physical bins and six virtual 
bins.


Figure 19 Bin set with physical and virtual bins


Note: The GeneMapper® ID-X Software allows you to display 
virtual bins in pink. For information, see the GeneMapper® ID-X 
Software Help. 
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Peaks that fall within virtual bins are 
not present in the allelic ladder
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How the Software
Calculates and


Applies Bin
Offsets


When analyzing allelic ladder samples, the GeneMapper® ID-X 
Software offsets the reference sizes defined in the bin set relative to 
the actual sizes obtained for the alleles in the allelic ladder.


To determine offsets, the software:


1. Performs an allelic ladder quality assessment (described on 
page 45).


2. Uses  CGQ allelic ladders with  SQ only.


CGQ is described on page 58. SQ is described on page 43.


3. Identifies the size of a physical allele in the allelic ladder. 
Virtual alleles are not used to calculate offsets.


If more than one allelic ladder sample is present in the run 
folder, determines the offset for each allele in each of the allelic 
ladder samples, then averages the offsets for the allele.


4. Offsets the corresponding bins for the physical alleles by the 
difference between the observed size for the allele in the run 
data and the reference size for the allele. 


5. Offsets the virtual bins. To offset the virtual bins, the software 
uses the offset from the closest physical bin or virtual bin to the 
left of the bin in question. If the first bin is a virtual bin, the 
software uses the offset from the first physical bin (counting 
from left to right). 
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6. Offsets the:


• Marker Range Min Size value by the calculated bin offset 
of the first physical bin of the allelic ladder in the marker. 


• Marker Range Max Size value by the calculated bin offset 
of the last physical bin of the allelic ladder in the marker. 


For more information, see “Displaying Offset Marker Margins” 
on page 33.


IMPORTANT! The software displays the reference marker 
range in two places: in the Samples plot status bar when you 
click the marker header above the plot and in the Panel 
Manager. To display the offset marker ranges, examine the value 
that is displayed in the Samples plot status bar when you click 
the red marker indicators on the x-axis of the Samples plot.


7. Repeats the process for each physical allele in all samples with a 
Sample Type of Allelic Ladder.


Example: One
Allelic Ladder Is
Present In a Run


Folder


A reference size in the bin set for an allele is 122 bp. The observed 
size is 119.56 bp. The offset value is calculated as 
119.56 – 122 = –2.44. The bin for this allele is shifted down 2.44 
base pairs to 119.56 (± 0.5 bp). 


Figure 20 on page 31 shows the reference size (bin) for allele 14 in 
the D3S1358 marker before analysis.







Chapter 1 Peak Detection, Sizing, Allelic Ladder, and Sample Analysis Algorithms
Allelic Ladder Genotyping


31GeneMapper® ID-X Software Version 1.5 Reference Guide


Figure 20 Bin assignment before offsetting


Figure 21 on page 32 shows that after analysis of the allelic ladder 
sample, the bin is offset based on the observed size of the allele in 
the allelic ladder. 


Reference allele size (position of the bin) 122 ± 0.5 bp
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Figure 21 Bin assignment after offsetting


Example: More
Than One Allelic


Ladder Sample Is
Present In a Run


Folder


A reference size in the bin set for an allele is 122 bp. The observed 
size is 119.56 bp for one allelic ladder sample and 119.50 bp for 
another allelic ladder sample. The offset for the each allelic ladder 
sample is calculated (119.56 – 122 = –2.44) and 
(119.50 – 122 = −2.50). The software averages the two offsets 
[(–2.44 + –2.50)/2 = –2.47]. The bin for this allele is shifted down 
2.47 base pairs to 119.53 (± 0.5 bp). 


Example: How
Offsets Are


Applied To Virtual
Alleles


Virtual allele 11 in Figure 21 above uses the same offset value as 
allele 12. The sizes between these two alleles differ by 4 bp. 
Specifying a size for allele 11 that is 4 bp shorter than allele 12 is a 
reasonable estimate because alleles 11 and 12 differ by a single 
repeat unit (4 bp).


Offset bin 119 ± 0.5 bp
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Displaying Offset
Marker Margins


When bins are offset, marker margins are also offset. To display the 
shifted marker margins, click the red marker indicators in the 
Samples plot (Figure 22).


Figure 22 Displaying offset marker margins


Note: Reference marker margins that are defined in the panel are 
displayed when you click the marker header in the Samples plot and 
in the Panel Manager (Figure 23).


Figure 23 Original marker margins are displayed when you click 
the marker header in the Samples plot and in the Panel Manager


Click the red tick mark at 
marker start to display 
the offset marker start in 
the status bar


Original marker margins 
(not shifted)
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Sample Genotyping
After allelic ladders are detected and sized, sizing quality is 
determined, then allelic ladders are genotyped. 


After allelic ladders are genotyped, samples are detected and sized, 
sizing quality is determined, then samples are genotyped.


During genotyping of samples, the GeneMapper® ID-X Software: 


• Performs allele-calling and filtering.


• Assesses genotype quality.


• Assesses sample quality.


Allele Calling and Filtering of Samples
During allele calling of samples, the software:


• Labels allele peaks in unknown samples:


– Compares sizes of the unknown peaks to the offset bins.


– Assigns the relevant allele label if a peak falls within one of 
the defined bins. Figure 24 on page 35 is an example of a 14 
allele in D3S1358. 


– Assigns an OL (Off-Ladder) label if a peak falls outside of 
the defined bins or within a bin overlap region (see “Bin 
Overlap” on page 61).


• Applies filters to eliminate peaks from consideration as allele 
peaks:


– Allele Tab analysis method settings (Global Cut-off value, 
Minus A, Global Stutter, Amelogenin Cutoff, and Range 
Filter)


– Marker-specific stutter ratios if specified in the Analysis 
Method (Allele tab) and defined in the panel


Sample genotyping:
• Allele calling and 


filtering
• Genotype and 


sample and 
quality 
assessment


Sample genotyping:
• Allele calling 


and filtering
• Genotype and 


sample and 
quality 
assessment
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Figure 24 Allele calling


Notice the size of this allele is 119.73, which is within the shifted bin 
calculated previously (119.53 ± 0.5 bp, see Figure 21 on page 32). 
Therefore, this peak is labeled as a 14. 


Off Ladder (OL)
Allele Calls


If a peak falls outside one of the defined bins or within a bin overlap 
region, the software labels it OL (Off Ladder). 


OL calls may be caused by:


• The presence of a microvariant allele at a particular locus


• Sample migration anomalies and artifacts


• A high density of allelic ladder bins that are less than 0.1nt apart 
after bin offsetting, which causes bin overlap (see “Bin 
Overlap” on page 61)


Allele Naming
Convention


Allele names are assigned based on the number of complete 
four-base-pair repeat-units and partial repeat-units:


• Complete four base pair repeat units are designated by an 
integer. 


Reference allele size (position of the bin) 119 ± 0.5 bp
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• Variant alleles that contain a partial repeat are designated by a 
decimal followed by the number of bases in the partial repeat. 
For example:


– An FGA 26.2 allele contains 26 complete repeat units and a 
partial repeat unit of two base pairs.


– A D21S11 allele 33.1 contains 33 complete repeat units and 
one nonconsensus base pair. 


– A D21S11 29.3 allele contains 29 complete repeat units and a 
partial 3-bp unit (Moller et al., 1995; Gill et al., 1997). 


Genotype and Sample Quality Assessment
To determine sample quality, the software:


• Applies user-defined and software-defined thresholds to 
generate marker-level quality value flags (described in “Marker-
Level Quality Assessment” on page 47) and sample-level 
quality value flags (described in “Sample-Level Quality 
Assessments” on page 55).


• Applies GQ weighting from  marker-level quality value flags 
to determine the Genotype quality (GQ) (described in “Sample-
Level Quality Assessments” on page 55).


• Uses GQ to determine the sample-level CGQ composite 
genotyping quality assessment (described in “CGQ (samples)” 
on page 58).


Sample genotyping:
• Allele calling and 


filtering
• Genotype and 


sample and 
quality 
assessment
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GeneMapper® ID-X Software
Quality Value System


This chapter covers:


■ Overview of the Quality Value System . . . . . . . . . . . . . . . .38


■ Overview of the Quality Value System Checks and 
Assessments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .40


■ Analysis Requirement Checks. . . . . . . . . . . . . . . . . . . . . . .41


■ Sizing Quality Assessment . . . . . . . . . . . . . . . . . . . . . . . . .43


■ Allelic Ladder Quality Assessment . . . . . . . . . . . . . . . . . . .45


■ Marker-Level Quality Assessment  . . . . . . . . . . . . . . . . . . .47


■ Genotype Quality Assessment. . . . . . . . . . . . . . . . . . . . . . .53


■ Sample-Level Quality Assessments  . . . . . . . . . . . . . . . . . .55
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Overview of the Quality Value System
The GeneMapper® ID-X Software provides a quality value system 
and a set of streamlined data review tools and features that can be 
optimized and validated for use in both expert systems and 
traditional data analysis workflows.


The GeneMapper® ID-X Software quality value system:


• Assesses the quality of allelic ladders before analysis and does 
not consider low-quality allelic ladders for genotyping.


• Assesses the quality of data at the sample and marker level 
using process quality values (PQVs).


• Can be used in an optimized and validated expert system or 
traditional data analysis workflow to quickly identify data 
quality issues and aid in interpretation of samples that do not 
meet all thresholds.


• Can be used in an optimized and validated expert system 
workflow to quickly segregate samples that require manual 
review from those that do not.


The PQV results of the quality assessment are displayed as 
color-coded flags:   . The color of the flag depends on 
software-specified thresholds or user-defined thresholds set in the 
analysis method. 


Optimizing and
Validating an


Expert System


Before using any software as an expert system, optimize and validate 
the thresholds for each AmpFlSTR kit and instrument platform 
combination by processing a variety of samples that challenge each 
of the quality flags. 


IMPORTANT! Different kit/instrument combinations may require 
different thresholds. 
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Displaying
Numeric SQ and


GQ Values


By default, the GeneMapper ID-X Software displays Pass , 
Check- , or Low Quality  for Sizing Quality (SQ) and 
Genotyping Quality (GQ) to represent the numeric score of the 
assessment. 


For example, the Sizing Quality (SQ) yields a value between 1 and 0. 
Based on the SQ threshold settings of the SQ & GQ Settings tab, the 
software displays Pass , Check- , or Low Quality  to indicate 
the SQ result.


You can alternatively display numeric values for SQ and GQ.


To display numeric values for SQ and GQ:


1. Select File Project Options, then select the Analysis tab.


2. In the Quality Metrics Display settings, select Numbers. 


3. Click OK to apply the settings.


Sizing Quality Representation Samples Table Example


Symbols 
(default)


Numbers
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Overview of the Quality Value System Checks and 
Assessments


The GeneMapper ID-X Software quality value system performs the 
following checks and assessments:


• Analysis requirements checks:


Before analysis starts, identifies any conditions that may 
prevent analysis or cause unexpected results. If one or more 
analysis requirements are not met, the ARNM (Analysis 
Requirements Not Met) PQV is set to . If Project Options 
are set accordingly, the Analysis Requirements Summary is 
also displayed (described in GeneMapper® ID-X Software 
Help).


• Allelic ladder genotyping:


– Sizing quality assessment – Evaluates the quality of the size 
standard profile in each allelic ladder.


– Allelic ladder quality assessment – Evaluates allelic ladder 
quality. Also determines if an allelic ladder is used for 
creating bin offsets. If the software finds one or more allelic 
ladders that do not meet sizing and genotyping requirements 
and Project Options are set accordingly, the Allelic Ladder 
Analysis Summary is displayed (described in GeneMapper® 
ID-X Software Help).


– Marker-level quality assessment – Evaluates labeled peaks 
within each marker. The SPK and OS PQVs contribute to the 
allelic ladder GQ assessment if spikes and/or off-scale 
fluorescence signals are present in the allelic ladder (and 
Spike Detection is Enabled for the Allelic Ladder and the 
Allelic Ladder GQ Weighting for Spikes and Off-scale is set 
to 1[on]. If Spike Detection is Disabled for the Allelic 
Ladder, spikes will not be detected or labeled.) Other PQVs 
do not affect allelic ladder GQ.


– Sample-level quality assessment – Evaluates the quality of 
the entire sample. 


• Sample genotyping:


– Sizing quality assessment – Evaluates the quality of the size 
standard profile in each sample.
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– Marker-level quality assessment – Evaluates labeled peaks 
within each marker. Contributes to the genotype quality 
assessment.


– Sample-level quality assessment – Evaluates the quality of 
the entire sample.


• Genotype quality assessment – Evaluates the quality of each 
marker in a sample. Contributes to the overall composite 
genotype quality assessment.


Analysis Requirement Checks
The analysis requirements checks are performed before data analysis 
starts. If one or more analysis requirement checks is , analysis 
may not occur or may not give the expected results (for example, 
analyzing without a size standard or allelic ladder affects sizing 
quality or genotyping quality).


Analysis requirements checks that are displayed in the Samples table before the analysis 
starts


Acronym Full Name Function/Rule(s) Flag


SFNF Sample File 
Not Found


Indicates if the software finds the 
sample (.fsa or .hid) files in the original 
location from which they were added to 
the project. 


Select Edit Define New Sample File 
Path to re-associate the samples file 
with the project.


Sample file found


Sample file not 
found


MNF Matrix Not 
Found


Indicates if the software finds in the 
database the matrix file that is 
associated with the sample.


Matrix file found


Matrix file not found


SNF Size Standard 
Not Found


Indicates if the software finds in the 
database the size standard definition 
associated with the sample.


Size standard 
definition found


Size standard 
definition not found
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Note: The SFNF, MNF, and SNF flags are included in the ARNM 
flag described on page 42. To conserve space, display only the 
ARNM column in the Samples table.


Analysis requirements checks that are displayed in the Analysis Requirements Summary 
after the analysis starts


Acronym Full Name Function/Rule(s) Flag Indicator


ARNM Analysis 
Requirement 
Not Met


Indicates if all analysis requirements are 
met. These requirement checks are 
performed when analysis is started, 
before actual analysis begins:


• Sample File Not Found
• Analysis Method Not Selected
• Analysis Method Not Found In The 


Database
• Panel Not Selected
• Panel Not Found in the Database
• Binset Not Selected
• Binset In Analysis Method does not 


match Binset selected in the Panel 
Manager


• Size Standard Not Selected
• Size Standard Not Found In 


Database 
• Size Standard Dye Color Is Not 


Present In The Sample Dye Set
• Matrix Not Selected
• Matrix Not Found or Contains Invalid 


Data
• No Allelic Ladder Selected In Run 


Folder
• GMID V3.x Analysis Method Selected
• Basic Or Classic Size Standard 


Selected
• SNP Panel Selected


Note: The ARNM PQV includes the 
SFNF, MNF, and SNF PQVs described 
on the previous page. To conserve 
space, display only the ARNM column in 
the Samples table.


All analysis 
requirements are 
met.


One or more 
analysis 
requirements are not 
met. 
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Sizing Quality Assessment
The quality value system evaluates the quality of the size standard 
profile within each sample (SQ) and allows you to flag size 
standards with poor peak resolution. You can adjust the ranges that 
correspond to the Pass , Check , and Low Quality  ranges in 
the analysis method (SQ & GQ Settings).


Sizing Quality that is displayed in the Samples Table after the analysis is complete


Acronym Full Name Function/Rule(s) Flag Indicator


SQ Sizing 
Quality


Evaluates the similarity between the 
fragment pattern for the size standard 
dye that is specified in the size standard 
definition and the actual distribution of 
size standard peaks in the sample, 
calculates an interim SQ (a value 
between 0 and 1) as described in 
“Sizing” on page 16, then applies the 
broad peak weighting that is specified in 
the analysis method. 


Weighting


The Broad Peak (BD) threshold and SQ 
Broad Peak weighting that is specified 
in the analysis method affect the SQ. To 
determine the final SQ value, the 
software:


• Evaluates peak widths in the sample 
in the dye color specified in the size 
standard definition. 


• If the width of any peak in the sizing 
range exceeds the broad peak 
threshold, applies the SQ weighting:
Interim SQ × (1 −  SQ weighting)


SQ is within the 
user-defined Passing 
range


(Default = 0.75 to 1.0) 


SQ is between the 
user-defined Passing 
range and Low Quality 
range


(Default = 0.26 to 
0.74) 


SQ is within the 
user-defined Low 
Quality range


(Default = 0.0 to 0.25) 
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SQ 
(continued)


Sizing 
Quality


Example


A size standard peak exceeds BD 
threshold, has an Interim SQ = 0.8, and 
SQ weighting = 0.5. The final SQ is:


SQ = 0.8 × (1 −  0.5) = 0.4


Based on the default SQ range, this SQ 
is .


Note: Broad Peak (BD) threshold and 
SQ Broad Peak weighting are 
user-defined.


Note: The GeneMapper® ID-X 
Software does not genotype samples 
with  SQ. 


Sizing Quality that is displayed in the Samples Table after the analysis is complete


Acronym Full Name Function/Rule(s) Flag Indicator
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Allelic Ladder Quality Assessment
The quality value system performs an allelic ladder quality 
assessment to determine if a ladder is used in genotyping (to create 
bin offsets, described on page 27). 


Allelic ladder quality is reported per marker by the GQ (Genotyping 
Quality is described on page 53) and per sample by the CGQ 
(Genotyping Quality is described on page 58).


Quality Rules Allelic ladder samples are analyzed before all other samples. An 
allelic ladder sample must have a  SQ and a  CGQ to be used 
for creating bin offsets. For an allelic ladder to have a  CGQ, all 
the markers within the allelic ladder must pass the following rules:


Rule Description


1 All ladder alleles specified in the panel used to analyze are detected.


2 In each marker, the peak height ratio of the first and second peak is greater than 50%.


This rule eliminates allelic ladders if the stutter peak before the first true allele peak is labeled 
as an allele.


3 No spikes are detected above 20% (default) of the highest allele peak in the same dye color 
within the extended marker range.


Note: When spike detection is enabled for Allelic Ladders, spike detection is performed 
within each extended marker range (no gaps are present between markers; the end point of 
each marker is extended past the marker definition in the panel to the beginning of the next 
marker). 


Note: When spike detection for allelic ladders is set to Disable, spikes will not be detected 
or labeled.


Note: The Allelic Ladder Spike Cut-off value is user-definable in the Peak Quality tab of the 
analysis method.


4 The peak height ratio between the lowest and highest peak is equal to or greater than 15%.


5 In each marker, the base pair spacing between any two ladder alleles specified in the panel 
used to analyze is within the expected range.


6 No off-scale (OS) fluorescent signal is detected within each extended marker range.


Note: The Allelic Ladder GQ Weighting for Off-scale is user-definable.
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Effect on GQ Allelic ladder quality rules are evaluated at the marker level and 
affect GQ results.


If any of the rules do not pass, the GQ (described on page 53) for the 
allelic ladder marker is set to .


Note: If rule 3 does not pass and the Allelic Ladder GQ Weighting 
for Spikes is set to 0 (off in the SQ & GQ Settings tab in the analysis 
method), the GQ for the allelic ladder marker is set to , even if 
spikes are present.


Other than SPK, no other individual marker-level PQV flags 
(described on page 47) affect the GQ of allelic ladder samples. 
Therefore, they do not affect the allelic ladders used for genotyping.
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Marker-Level Quality Assessment
Marker-level quality assessment indicates the quality of each marker 
in a sample. 


Marker-level quality assessment evaluates only labeled peaks within 
a defined marker size range defined in the panel and can be weighted 
to contribute to the calculation of the GQ (Genotype Quality).


Note: Gray PQVs (  ) indicate that at least one label in the 
marker was edited or the GQ was overridden.


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete


Acronym Full Name Function/Rule(s) Flag Indicator


OS Off-scale • Allelic Ladders – Indicates if any 
off-scale fluorescence signal is 
detected within each extended 
marker range (no gaps are present 
between markers and the end point 
of each marker is extended past the 
marker definition in the panel to the 
beginning of the next marker).


• Samples – Indicates if any 
fluorescence signal within a marker 
size range exceeds the detection 
threshold of the instrument.


The software displays a pink bar above 
off-scale peaks.


Note: The detection limit varies on 
different instruments. The OS quality 
flag indicates if the CCD camera is 
saturated at any data point within the 
analysis range. It is not based on an 
absolute RFU value (peak height). 


No fluorescence 
signal exceeds the 
detection limit of the 
instrument.


One or more 
fluorescence signals 
exceed the 
detection limit of the 
instrument.


BIN Out of Bin 
Allele


Indicates if labeled peaks do not fall 
inside bins. These peaks are labeled 
with OL (off ladder). For information of 
bin offsetting, see page 27.


No labeled peaks 
are detected outside 
an offset bin.


One or more labeled 
peaks are detected 
outside an offset 
bin.
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PHR Peak Height 
Ratio


Indicates if the peak height ratio 
between the lowest and highest peak is 
less than the Min Peak Height Ratio 
defined in the analysis method. 


Note: The PHR PQV flag used and 
displayed in the Genotypes table of a 
GeneMapper ID-X project differs from 
the PHR Status PQV flag used and 
displayed in the Genotype 
Combinations tables of the Mixture 
Analysis tool.


The peak height 
ratio calculated 
between the lowest 
and highest peaks is 
equal to or greater 
than the Min Peak 
Height Ratio 
threshold.


The peak height 
ratio calculated 
between the lowest 
and highest peaks is 
less than the Min 
Peak Height Ratio 
threshold. 


N/A Only one peak is 
labeled.


LPH Low Peak 
Height


Indicates if any peak heights (RFU) 
within a marker size range are below the 
following thresholds set in the analysis 
method:


• Homozygous Min Peak Height
• Heterozygous Min Peak Height


All detected peak 
heights are equal to 
or greater than the 
thresholds.


One or more peak 
heights are below 
the thresholds. 


MPH Max Peak 
Height


Indicates if any peak heights (RFU) 
exceed the Max Peak Height (RFU) 
value set in the analysis method.


No peaks exceed 
the Max Peak 
Height (RFU) value 
(all peak heights are 
less than or equal to 
the threshold).


One or more peaks 
exceed the Max 
Peak Height (RFU) 
value.


N/A No peaks are 
detected or all 
peaks are off-scale 
(OS).


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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SPK Marker Spike • Allelic Ladders – Indicates if spikes 
are detected within each extended 
marker range (no gaps are present 
between markers; the end point of 
each marker is extended past the 
marker definition in the panel to the 
beginning of the next marker). 


• Samples – Indicates if spikes are 
detected within a marker size range. 


The software uses a proprietary 
algorithm that detects spikes based on 
the peak morphology. 


No spikes are 
detected within the 
range


or


One or more spikes, 
but no alleles |
( AN), are 
detected within the 
range for Sample 
Type = Sample.


One or more spikes 
are detected within 
the range.


N/A PQV does not apply 
to the marker,
or
One or more spikes 
are detected within 
the range for 
Sample Type = 
Negative Control.


AN Allele Number Indicates if the software detects:


• More than the Max Expected Alleles 
for Autosomal/Amelogenin markers 
set in the analysis method (Peak 
Quality tab)
or


• More than the  Max Expected Alleles 
are detected for any markers 
specified as Y markers in the Panel 
Manager
or


• No alleles are detected for autosomal 
or amelogenin markers
or 


• No X allele in Amelogenin


At least one allele 
and not more than 
the Max Expected 
Alleles are detected 
for the marker, or 
the X allele is 
detected for the 
Amelogenin marker.


No alleles, more 
than the Max 
Expected Alleles, or 
no X allele for 
Amelogenin is 
detected.


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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ACC Amelogenin 
Cross Check


For analysis of samples that contain 
both Y and autosomal STRs.


Indicates if Amelogenin and Y marker 
results are concordant. The same flag is 
displayed across Amelogenin and all 
markers with the Y Marker checkbox 
selected in the Panel Manager.


Sample or positive 
control contains the 
amelogenin marker 
and one or more Y 
markers, and 
amelogenin and all 
Y marker results are 
concordant.


Amelogenin and one 
or more Y marker 
results are not 
concordant:


• Amelogenin 
genotype is not 
X,Y (for example 
it is  X,OL or 
OL,OL)


• Amelogenin 
genotype  is X or 
X,X but Y 
markers contain 
called or OL 
alleles


• Amelogenin 
genotype  is X,Y 
 and one or more 
Y markers do not 
contain called or 
OL alleles


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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ACC


(continued)


Amelogenin 
Cross Check


N/A • Negative control
• Allelic Ladder
• Sample or 


positive control 
that does not 
contain the 
amelogenin 
marker and at 
least one Y 
marker selected 
in the Panel 
Manager (for 
example, 
samples 
generated with 
the AmpFlSTR® 
Yfiler® PCR 
Amplification Kit, 
which does not 
contain 
amelogenin)


BD Broad Peak Indicates if the width of any peak 
exceeds the Max Peak Width (half 
height in basepairs) defined in the 
analysis method (Peak Quality tab).


Broad peaks may be a result of dye 
artifacts or poor resolution. Peaks with 
poor resolution:


• May be caused by electrophoresis 
issues


• May not be true DNA peaks


No peaks exceed 
the Max Peak Width 
threshold.


One or more peaks 
exceed the Max 
Peak Width 
threshold.


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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CC Control 
Concordance


Indicates if a positive, custom, or 
negative control produces the expected 
profile. 


The expected profile is obtained from:


• Positive Control – The Control Alleles 
in the panel used for analysis.


• Custom Control – The profile 
associated with the Profile ID in the 
Profile Manager. 


• Negative Control – No peaks 
expected.


Applies only to Sample Type = Positive 
Control or Negative Control.


Weighting of the CC PQV is 
non-editable and set to 1.0.


Positive or Custom 
Control – Expected 
profile is detected.


Negative Control – 
No peaks are 
detected.


Positive or Custom 
Control – Expected 
profile is not 
detected.


Negative Control – 
Peaks are detected.


N/A Sample Type = 
Sample or Allelic 
Ladder


OVL Overlapping 
Alleles


Indicates if a labeled peak (allele or 
artifact) is within the size ranges of two 
neighboring markers. 


Applies only if you modify the default 
marker size ranges to overlap one 
another. 


No labeled peaks 
are detected within 
overlapping marker 
size ranges.


One or more labeled 
peaks are detected 
within overlapping 
marker size ranges.


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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Genotype Quality Assessment
For samples, the quality value system assigns the genotype quality 
(GQ) for each marker based on the individual marker quality flags. 


For allelic ladders, the quality value system assigns a GQ for each 
marker based on the allelic ladder quality requirements, as described 
in “Allelic Ladder Quality Assessment” on page 45. 


The GQ is used to determine the CGQ. 


For samples, you can adjust the ranges that correspond to the Pass 
, Check , and Low Quality  ranges in the analysis method 


(SQ & GQ Settings).


Genotype Quality that is displayed in the Genotypes Table after the analysis is
complete


Acronym Full Name Function/Rule(s) Flag Indicator


GQ 
(samples)


Genotype 
Quality


Indicates the genotype quality of the marker in the 
sample. The genotype quality for a sample marker 
is determined based on the presence of labeled 
peaks detected (after filtering) and the GQ 
weighting specified in the analysis method (SQ & 
GQ Settings tab):


• If no labeled peaks are detected (and the 
sample is not a negative control), the GQ is set 
to 0. 


• If one or more labeled peaks are detected, the 
GQ is initially set to 1 with a final value 
determined by the GQ weighting of individual 
marker-level quality values as specified in the 
analysis method using the formula:


GQ = 1 ✕ [(1 – weight of flag 1) ✕ (1 – weight 
of flag 2) ✕ (1 – weight of flag n)]
where: 
weight of flag 1 through weight of flag n 
represent the GQ weight for the following 
PQVs (applied only if the PQV is ): OS, 
BIN, PHR, LPH, AN, BD, CC, SPK, and OVL. 


GQ is within the 
Passing range


(Default = 0.75 to 
1.0) 


GQ is between the 
Passing range and 
Low Quality range


(Default = 0.26 to 
0.74) 


GQ is within the 
Low Quality range


(Default = 0.0 to 
0.25) 


or the SQ for the 
sample is .
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GQ 
(continued)


(samples)


Genotype 
Quality


Weighting


The weighting of individual flags affects the GQ. 
The CC weight is defined by the software at a 
value of 1.0. If CC is , GQ is set to 0 ( ). All 
other PQVs apply user-defined weights:


• 1: If a PQV is triggered, it sets the GQ value to 
.


• > 0 <1:If a PQV is triggered, it reduces the GQ 
value according to the formula on the previous 
page. The higher the value, the greater the 
effect on GQ.


• 0: No effect on the GQ calculation.
Example


A marker contains a  LPH and  OS flag, all 
other flags are . The GQ weight for LPH and 
OS are set to 0.3.


GQ = 1 ✕ [(1 – 0.3) ✕ (1 – 0.3)]
GQ = 1 ✕ 0.49
GQ = 0.49


GQ


(allelic 
ladders)


Genotype 
Quality


Indicates the genotype quality of the marker in the 
allelic ladder. The genotype quality for an allelic 
ladder marker is determined using system-defined 
quality rules (described on page 45) to ensure:


• All expected peaks are present.
• Peak height ratio of the first and second peak 


is greater than 50%.
• No spikes are present in the extended marker 


range (within or between markers).
• The peak height ratio between the lowest and 


highest peak is equal to or greater than 15%.


IMPORTANT! If the Allelic Ladder GQ Weighting 
for Spikes is set to 0 (off) (SQ & GQ Settings tab in 
the analysis method), the GQ may be , even if 
spikes are present in the allelic ladder.


All allelic ladder 
quality 
requirements are 
met.


One or more allelic 
ladder quality 
requirements are 
not met


or the SQ for the 
sample is .


Genotype Quality that is displayed in the Genotypes Table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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Sample-Level Quality Assessments
Sample-level quality assessment indicates the quality of the entire 
sample. Samples are grouped in the Analysis Summary based on the 
status of sample-level PQVs.


Note: Gray PQVs (   ) indicate that a marker in the sample 
was edited.


Sample-Level Quality Flags that are displayed in the Samples Table after the analysis 
is complete


Acronym Full Name Function/Rule(s) Flag


SOS Sample 
Off-scale


Indicates if any fluorescence signal 
within the analysis range exceeds the 
detection threshold of the instrument. 


Note: The detection limit varies on 
different instruments. The OS quality 
flag indicates if the CCD camera is 
saturated at any data point within the 
analysis range. It is not based on an 
absolute RFU value (peak height). 


No fluorescence 
signal within the 
analysis range 
exceeds the 
detection limit of the 
instrument.


One or more 
fluorescence signals 
within the analysis 
range exceed the 
detection limit of the 
instrument.
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SSPK Sample Spike • Allelic Ladders – Indicates if spikes 
are detected within the sizing range.


• Samples – If enabled in the Analysis 
method>Peak Quality tab, indicates if 
spikes are detected within or 
between two defined marker size 
ranges. Does not indicate if spikes 
are detected before the first marker 
or after the last marker. 


The software uses a proprietary 
algorithm that detects spikes based on 
the peak morphology. 


Note: If an allele label is changed to a 
Spike label by the user in the Samples 
or Genotypes plot, the peak is 
considered an artifact and is not added 
to the Genotypes table.


Note: If an allele label is changed to a 
Spike label by the user in the Samples 
or Genotypes plot, the peak is 
considered an artifact and is not added 
to the Genotypes table.


Note: Peaks with magenta artifact 
labels such as Spike peaks are not 
interpreted by the Mixture Analysis tool.


No spikes are 
detected within the 
range.


One or more spikes 
are detected within 
the range.


Sample-Level Quality Flags that are displayed in the Samples Table after the analysis 
is complete (continued)


Acronym Full Name Function/Rule(s) Flag
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MIX Mixed Source Indicates a potential mixed source 
sample. A sample is considered a 
potential mixture if it meets either of the 
following conditions:


• Condition 1: Two or more markers 
contain three or more called alleles
or


• Condition 2: 
– One or more markers contain 


three or more called alleles
and


– Another two or more markers 
have  PHR (peak height ratio, 
described on page 48)


Note: The MIX PQV flag identifies 
samples in a GeneMapper ID-X project 
that may contain DNA from a mixed 
source. This flag provides information to 
aid in data examination; it is not used by 
the GeneMapper® ID-X Software to 
identify samples for mixture analysis or 
in the filtering process by which samples 
enter the Mixture Analysis tool.


Neither condition is 
met.


Either or both 
conditions are met, 
potential mixture.


N/A Sample Type = 
Allelic Ladder, or a 
sample contains no 
labeled peaks.


OMR Outside 
Marker Range


Indicates if labeled peaks are detected 
between two marker size ranges defined 
in the panel. Does not indicate if labeled 
peaks are detected before the first 
marker or after the last marker.


If an OMR peak is determined to be a 
true DNA peak, you can edit the label 
and assign the allele to a marker.


Note: The default marker size ranges 
for neighboring markers do not overlap, 
but microvariants can fall between two 
marker size ranges. 


No labeled peaks 
are detected 
between marker size 
ranges.


One or more labeled 
peaks are detected 
between marker size 
ranges.


Note: If you set the 
Cut-off value to 1, 
OMR peaks are not 
filtered.


N/A Sample Type = 
Allelic Ladder


Sample-Level Quality Flags that are displayed in the Samples Table after the analysis 
is complete (continued)


Acronym Full Name Function/Rule(s) Flag
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CGQ 
(samples)


Composite 
Genotype 
Quality


Overall sample genotype quality 
indicator. Considers the individual 
marker GQ (Genotype Quality) values.


All individual marker 
GQ values are .


One or more 
individual marker 
GQ values are  
and no marker GQ 
values are .


One or more 
individual marker 
GQ values are .


Manually overridden 
Status was originally 


, , , , 
, or  but was 


set to by the 
user.


CGQ 
(allelic 
ladders)


Composite 
Genotype 
Quality


Allelic ladder quality indicator. Considers 
the allelic ladder quality assessment 
(see page 45). Other than SPK and OS, 
does not consider individual marker GQ 
(Genotype Quality) values.


Note: Allelic ladder samples with  
CGQ are not used to create bin offsets. 
For more information, see page 27.


IMPORTANT! If the Allelic Ladder GQ 
Weighting for Spikes is set to 0 (off), or 
spike detection for the allelic ladder is 
disabled (SQ & GQ Settings tab in the 
analysis method), the CGQ may be , 
even if spikes are present in the allelic 
ladder.


All allelic ladder 
quality requirements 
are met for every 
marker.


Used for bin 
offsetting.


One or more allelic 
ladder quality 
requirements are not 
met for one or more 
markers.


Not used for bin 
offsetting.


Manually overridden 
Status was originally 


, , , , 
, or  but was 


set to by the 
user.


Used for bin 
offsetting.


Sample-Level Quality Flags that are displayed in the Samples Table after the analysis 
is complete (continued)


Acronym Full Name Function/Rule(s) Flag
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Troubleshooting A


Complete the following form before contacting Technical Support.


Software Issues


Does the computer and operating system meet the required computer specifications? 
List any potential discrepancies.


Problem description:


Did you receive any error messages or alerts? If so, what did they say (if possible, take screen 
captures)? At what point did these errors/alerts occur?


Is the problem reproducible?
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Steps taken prior to encountering or to reproduce the problem:


1.


2.


3.


4.


5.
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Bin Overlap B


Definition of bins and overlapping bins


Physical and
virtual bins


A bin is a region that defines an allele within a marker. There are two 
types of bins, physical and virtual. Physical bins are alleles 
physically present in the allelic ladder. Virtual bins are alleles that 
are not present in the allelic ladder, but have been previously 
reported‡ or discovered during developmental validation of a 
particular chemistry. In the GeneMapper® ID-X software, physical 
bins are shaded grey and virtual bins are shaded pink. 


When creating the bin definitions, the goal is to always leave a gap of 
at least 0.1 nt or more between bins. However, once migration due to 
electrophoresis transpires and subsequent bin offsetting is applied, 
there are opportunities for overlapping bins to occur between bins 
that are only 0.1 nt apart.


Figure 1  Example of two physical bins located 1 nt apart with a 
gap of 0.1 nt.


‡ Previously reported in the STRbase (www.cstl.nist.gov/div831/strbase).
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Table 1  Describes alleles 11.3 and 12 in Figure 1


Bin offsets Bin offsets are the size difference (in base pairs) between the 
reference bin locations in the panel and the actual sizes of the allelic 
ladder fragments. Bin offsets are automatically calculated during 
analysis of the allelic ladder samples. The bin offsets determine how 
much and in which direction (higher or lower) the reference bins 
shift. The offset bins are then used to genotype the other sample 
types.


Overlap between
bins


After bin offsets are applied, bin overlap may occur between two 
bins, physical or virtual, that have a pre-defined separation gap of 
only 0.1 nt. Migrational influences may shift the bins such that the 
pre-defined 0.1 nt gap is eliminated, resulting in an overlap of the 
two bins.


Figure 2  Example of overlap between two physical bins


Bin Bin type Size (bp) Bin width (nt) 
left of peak


Bin width (nt) 
right of peak


Total bin 
width (nt)


Gap size 
between bins 


(nt)


Allele 11.3 Physical 91.5 0.50 0.45 0.95
0.1


Allele 12 Physical 92.5 0.45 0.50 0.95


Area of overlap
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Figure 1 Example of overlap between one virtual bin and one physical bin


Possible causes of overlapping bins
STR Kits with a high density of physical and virtual bins may be 
more prone to the occurrence of overlapping bins. 


Due to migration conditions, bin-to-bin overlap can occur when 
adjacent ladder alleles within a single ladder are less the 0.9 nt apart 
or when the 0.1 nt gap is eliminated due to the applied bin offsets.


IMPORTANT! Reducing the bin width to correct bin overlap is not 
recommended. Alleles falling within the overlap region are already 
identified as Off Ladder (OL). Reducing the bin width causes correct 
allele calls to fall in the gap region. This results in more OL calls and 
a loss of information. 


Area of overlap
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IMPORTANT! Bin overlap has been observed in data generated on 
both the Applied Biosystems® 3730 DNA Analyzer using POP-7™ 
polymer and the Applied Biosystems® 3500 Genetic Analyzer using 
POP-4® polymer. The frequency of bin overlap is higher in data 
generated on the 3730 instrument using POP-7™ polymer.


Figure 3  Example of bin width that is overlapping by 0.1 nt


Size calling
method


The Size Calling Method of the GeneMapper® ID-X software may 
affect bin overlap. The size calling algorithm impacts the peak size 
and changes the distance between two adjacent peaks.


IMPORTANT! The Local Southern Method sizing algorithm appears 
to prevent overlap more than the 3rd Order Least Squares sizing 
algorithm when using GeneScan™ 600 LIZ® Size Standard. 
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Multiple ladders The use of multiple allelic ladders may result in different bin offsets 
upon comparison to analysis with a single allelic ladder. The 
migration rates of the allelic ladder peaks among different ladder 
injections may vary during capillary electrophoresis. This causes 
variation in the bin offset values among the multiple ladders. 
Therefore, when multiple allelic ladders are defined within a given 
GeneMapper® ID-X project, the bin offset values are averaged 
among all the defined ladders. If the averaged bin offsets eliminate 
the pre-defined 0.1 nt gap between bins that are 1 nt apart, then bin 
overlap occurs. 
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Minimizing overlapping bins
Here is a list of potential ways to minimize overlapping bins.


Recommended action
GeneMapper® ID-X software assigns alleles in overlapping bins as 
“Off Ladder” or OL. Therefore, there is no risk of incorrect 
genotyping. You can leave the allele call as OL, or manually assign 
an allele call after performing the necessary data interpretation.


IMPORTANT! Because alleles in overlapping bins are assigned OL, 
we recommend that you take no action to prevent overlapping bins.


Figure 4  Allele peak in a bin (top panel) and allele peak in 
overlapping bins called as OL (middle and bottom panels)


Category Actions


Use a different ladder 
file


Remove the offending ladder from the data set, or replace it with another 
ladder that ran without overlap.


Size Calling Method In the Peak Detector tab of the Analysis Method Editor, an option would 
be to choose the Local Southern Method sizing algorithm, which may 
reduce the affect of overlapping bins.


Using the Local Southern Method on GlobalFiler® Express data from the 
3730 platform may generate sizing failure because the 60 bp size peak 
migrates into the primer region and may not be recognized by the 
software.


Conduct the appropriate internal verification studies before implementing 
modified analysis methods.
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Documentation and support


Related documentation


Document Part number Description


GeneMapper® ID-X Software 
Version 1.5 Administrator’s 
Guide


100031703 Describes how to configure the administrative 
features of the software, maintain the 
GeneMapper ID-X and database dashboard 
software, and use the command-line interface.


GeneMapper® ID-X Software 
Version 1.5 Installation Guide


100031706 Explains how to install the GeneMapper ID-X 
software.


GeneMapper® ID-X Software 
Version 1.5 Getting Started 
Guide — Basic Features


100031701 Explains how to set up the software, set up a 
project, and analyze the example data provided 
with the GeneMapper ID-X Software.


GeneMapper® ID-X Software 
Version 1.5 Quick Reference 
Card — Basic Features


100031702 Provides an easy-to-follow workflow for using 
basic system features.


GeneMapper® ID-X Software 
Version 1.5 Getting Started 
Guide — Mixture Analysis 
Tool


100031704 Explains how to set up the software for mixture 
analysis and analyze the example data 
provided with the GeneMapper ID-X Software.


GeneMapper® ID-X Software 
Version 1.5 Quick Reference 
Card — Mixture Analysis Tool


100031705 Provides an easy-to-follow workflow for using 
the mixture analysis tool.
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How to obtain support
For HID support:


• In the United States and Canada – send an email to 
HIDTechSupport@lifetech.com, or call 888-821-4443 option 1.


• Outside the United States and Canada – contact your local 
support office.


For the latest services and support information for all locations, go 
to:


www.lifetechnologies.com/support


At the web site, you can:


• Access worldwide telephone and fax numbers to contact 
Technical Support and Sales facilities.


• Search through frequently asked questions (FAQs).


• Submit a question directly to Technical Support.


• Search for user documents, Material Safety Data Sheets 
(MSDSs), vector maps and sequences, application notes, 
formulations, handbooks, certificates of analysis, citations, and 
other product support documents.


• Download .pdf documents.


• Obtain information about customer training.


Limited product warranty
Life Technologies Corporation and/or its affiliate(s) warrant their 
products as set forth in the Life Technologies’ General Terms and 
Conditions of Sale found on Life Technologies’ website at 
www.lifetechnologies.com/termsandconditions. If you have any 
questions, please contact Life Technologies at 
www.lifetechnologies.com/support.



mailto:HIDTechSupport@lifetech.com

http://www.lifetechnologies.com/support

http:/www.lifetechnologies.com
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Peak Detection, Sizing, Allelic
Ladder, and Sample Analysis


Algorithms
This chapter covers:


■ Allelic Ladder Requirements. . . . . . . . . . . . . . . . . . . . . . . . .2


■ Overview of the Peak Detection, Sizing, and Genotyping 
Process. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4


■ Peak Detection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4


■ Sizing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16


■ Allelic Ladder Genotyping . . . . . . . . . . . . . . . . . . . . . . . . .26


■ Sample Genotyping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .34
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Allelic Ladder Requirements


Allelic Ladder Run
Requirements


To accurately genotype samples, you must run an allelic ladder 
sample along with the unknown samples.


IMPORTANT! Variation in laboratory temperature can cause changes 
in fragment migration speed and sizing variation between both 
single- and multiple-capillary runs (with larger size variations seen 
between samples injected in multiple-capillary runs). We 
recommend the above frequency of allelic ladder injections, which 
should account for normal variation in run speed. However, during 
internal validation studies, verify the required allelic ladder injection 
frequency to ensure accurate genotyping of all samples in your 
laboratory environment.


It is critical to genotype using an allelic ladder run under the same 
conditions as the samples, because size values obtained for the same 
sample can differ between instrument platforms because of different 
polymer matrices and electrophoretic conditions.


Instrument Number of allelic 
ladders to run


One injection 
equals


Number of samples per allelic 
ladder(s)


3500 1 per 3 injections 8 samples 23 samples + 1 allelic ladder


3500xL 1 per injection 24 samples 23 samples + 1 allelic ladder


3130 1 per 4 injections 4 samples 15 samples + 1 allelic ladder


3130xl 1 per injection 16 samples 15 samples + 1 allelic ladder


3730 3 per injection 48 samples 15 samples + 1 allelic ladder
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Allelic Ladder
Analysis


Requirements


• To accurately genotype samples, the GeneMapper® ID-X 
Software requires at least one allelic ladder sample per run 
folder. 


IMPORTANT! If a run folder contains multiple allelic ladder 
samples, the GeneMapper ID-X Software calculates bin offsets 
using an average of all ladders that use the same panel within a 
run folder (for more information, see “Bin Offsetting” on 
page 27).


• Allelic ladder samples must be identified as “Allelic Ladder” in 
the Sample Type column in a project. 


• Analyze the allelic ladder sample(s) using the same analysis 
method and parameters used for samples.
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Overview of the Peak Detection, Sizing, and 
Genotyping Process


Peak Detection
Parameters in the Analysis Method Peak Detector tab determine how 
the raw data are baselined and smoothed, and how peaks are 
detected.


Peak Detection*:
• Baseline Window Size
• Smoothing
• Polynomial Degree and 


Peak Window Size
• Slope Threshold Peak 


Start and End


Sizing*:
• Size matching
• Size-calling curve 


generation
• Size calling
• Sizing quality 


assessment


Sample Genotyping:
• Allele calling and 


filtering
• Genotype and sample 


quality assessment


Allelic Ladder Genotyping:
• Allele matching
• Allelic ladder quality 


assessment
• Bin offsetting


*Sample peak detection and sizing is performed after allelic ladder genotyping.


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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This section describes how these parameters work. For more 
information on these parameters, see the GeneMapper® ID-X 
Software Help.


IMPORTANT! This section provides examples of the effect of 
changing certain peak detection parameters. We provide default 
settings in the software, but your laboratory should verify these 
settings, or changes to these settings, as part of your laboratory’s 
internal validation studies.


Examining Peak
Definitions


To examine how GeneMapper® ID-X Software has defined a peak, 
select Plot Peak Positions in the Samples plot window. The peak 
positions (start, apex, end) are tick-marked in the electropherogram.







Chapter 1 Peak Detection, Sizing, Allelic Ladder, and Sample Analysis Algorithms
Peak Detection


GeneMapper® ID-X Software Version 1.5 Reference Guide6


Baseline Window Size
The Baseline Window size parameter controls baselining for a group 
of peaks.


The software determines a reference baseline value for each data 
point. In general, the software sets the reference baseline to be the 
lowest value that it detects in a specified window size (in data points) 
centered on each data point. 


A small baseline window relative to the width of a cluster, or 
grouping of peaks spatially close to each other, can result in shorter 
peak heights. 


Larger baseline windows relative to the peaks being detected can 
create an elevated baseline, resulting in peaks that are elevated or not 
resolved to the baseline.


Guideline for
Using This
Parameter


The following settings are optimal for analysis:


• GlobalFiler®, GlobalFiler® Express, and Yfiler® Plus kit data: 
Change setting to 33


• All other AmpFlSTR® kit data: Use default setting of 51


Choose a value that encompasses the width in data points of the 
peaks being detected while preserving a qualitatively smooth 
baseline.


The trade-off for a smoother baseline that touches all peaks is a 
reduction in peak height.


Effects of Varying
Baseline Window


Size


Figure 1 on page 7 shows a sample with different reference baselines 
(zero in the analyzed electropherogram) that result from different 
baseline window size settings:


• The red trace shows a baseline derived from an extreme baseline 
window size value of 2801. At this setting, the reference baseline 
does not touch all peaks and elevates peak heights. 


• The blue trace shows a baseline derived from the default value of 
51 data points.


Peak Detection:
• Baseline 


Window Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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• The black trace shows a baseline that is derived from an extreme 
baseline window size value of 5 data points. At this setting, the 
reference baseline tracks the peaks, significantly reducing peak 
height.


Figure 1 Baseline Window example
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Smoothing
This parameter smooths the outline of peaks, and reduces the number 
of false peaks that are detected.


Smoothing is performed before peak detection and can be set to:


Figure 2 shows the effect of smoothing settings on a peak.


Figure 2 Smoothing example


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End


Option Description


None Applies no smoothing. Select for slower runs with very 
broad peaks, or to avoid the detection of sharp edges.


Light Provides the best results for typical data. Light smoothing 
slightly reduces peak height.


Heavy Select for data with very sharp, narrow peaks of interest. 
Heavy smoothing can significantly reduce peak height.


No smoothing (black)


Light smoothing (green)


Heavy smoothing (red)
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Polynomial Degree and Peak Window Size
Polynomial Degree and Peak Window Size settings affect the peak 
detection sensitivity. You can adjust these parameters to detect a 
single base pair difference while minimizing the detection of 
shoulder effects and/or noise. 


The peak window size functions with the polynomial degree to set 
the sensitivity of peak detection. The peak detector calculates the 
first derivative of a polynomial curve fitted to the data within a 
window that is centered on each data point in the analysis range. 


Using curves with larger polynomial degree values allows the curve 
to more closely approximate the signal and, therefore, the peak 
detector captures more of the peak structure in the electropherogram.


The peak window size sets the width (in data points) of the window 
to which the polynomial curve is fitted to data:


• Higher peak window size values smooth out the polynomial 
curve, which limits the structure being detected. 


• Smaller window size values capture more of the peak structure.


How to Use the Peak Detection Parameters


Use the table below to adjust the sensitivity of detection. 


Effects of Varying
the Polynomial


Degree


Figure 3 on page 10 shows peaks detected with a window size of 15 
data points and a polynomial curve of degree 2 (green), 3 (red), and 4 
(black). The diamonds represent a detected peak using the respective 
polynomial curves. 


Note that the smaller trailing peak is not detected using a degree of 2 
(green). As the peak detection window is applied to each data point 
across the displayed region, a polynomial curve of degree 2 could not 
be fitted to the underlying data to detect its structure.


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and 
Peak Window 
Size


• Slope Threshold 
Peak Start and 
Peak End


Function Polynomial Degree 
Value


Window Size 
Value


Increase sensitivity Higher Lower


Decrease sensitivity Lower Higher
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Figure 3 Electropherogram showing peaks detected with three 
different polynomial degrees


Effects of
Increasing the


Window Size
Value


In Figure 4 on page 11 both polynomial curves have a degree of 3 
and the window size value was increased from 15 (red) to 31(black) 
data points. 


As the cubic polynomial is stretched to fit the data in the larger 
window size, the polynomial curve becomes smoother. Note that the 
structure of the smaller trailing peak is no longer detected as a 
distinct peak from the adjacent larger peak to the right.


Polynomial curve of degree 4
(black)


Polynomial curve of degree 3
(red)


Polynomial curve of degree 2
(green)
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Figure 4 Electropherogram showing the same peaks as in 
Figure 3 after increasing the window size value but keeping the 
polynomial degree the same


Optimizing Peak Detection Sensitivity – Example 1: 
Reducing Peak Window Size


Figure 5 on page 12 shows the initial electropherogram with two 
resolved alleles of known fragment lengths (they differ by one 
nucleotide) that are detected as a single peak. The analysis was 
performed using a polynomial degree of 3 and a peak window size of 
19 data points.


Window size value of 15 (red)


Window size value of 31 (black)


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and 
Peak Window 
Size


• Slope Threshold 
Peak Start and 
Peak End







Chapter 1 Peak Detection, Sizing, Allelic Ladder, and Sample Analysis Algorithms
Peak Detection


GeneMapper® ID-X Software Version 1.5 Reference Guide12


Figure 5 Electropherogram showing two resolved alleles 
detected as a single peak


Effects of
Reducing Window


Size


Figure 6 shows that both alleles are detected after reanalyzing with 
the polynomial degree set to 3 and the window size value decreased 
to 15 (from 19) data points.


Figure 6 Electropherogram showing the alleles detected as two 
peaks after decreasing the window size value
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Optimizing Peak Detection Sensitivity – Example 2: 
Extreme Settings


Figure 7 shows the result of an analysis using a peak window size 
value set to 10 and a polynomial degree set to 9. These extreme 
settings for peak detection caused several peaks to be split and 
detected as two separate peaks.


Figure 7 Electropherogram showing the result of an analysis 
using extreme setting for peak detection


Slope Thresholds for Peak Start/End Parameters
The Slope Threshold for Peak Start and Slope Threshold for Peak 
End parameters adjust the start and end points of a peak. 


The values assigned to these parameters can be used to better 
position the start and end points of an asymmetrical peak, or a poorly 
resolved shouldering peak to more accurately reflect the peak 
position and area. 


In general, from left to right, the slope of a peak increases from the 
baseline up to the apex. From the apex down to the baseline, the 
slope decreases negatively until it returns to zero at the baseline 
(Figure 8 on page 14).


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and 
Peak Window 
Size


• Slope Threshold 
Peak Start and 
Peak End


Peak Detection:
• Baseline Window 


Size
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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Figure 8 Peak slope


If either of the slope values you enter exceeds the slope of the peak 
being detected, the software overrides your value and reverts to zero. 


Guidelines for
Using These
Parameters


• For typical or symmetrical peaks, use a value of zero. 


• For asymmetrical peaks, select values other than zero to better 
reflect the beginning and end points.


• A value of zero does not affect the sizing accuracy or precision 
of an asymmetrical peak.


Using These
Parameters


Note: The size of a detected peak is the calculated apex between the 
start and end points of a peak. Peak size does not change based on 
start and end settings.


Baseline


Apex


0 0


Increasingly
positive slope


(+)


Increasingly
negative slope


(–)


To move the… Then… Example


Start point of a 
peak closer to its 
apex


Change the Slope Threshold for Peak 
Start value from zero to a positive 
number.


End point of a peak 
closer to its apex


Change the Slope Threshold for Peak 
End value to a more negative 
number.
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Slope Threshold Example – Asymmetrical Peak
Initial Electropherogram


Figure 9 shows the initial electropherogram analyzed with value of 
0 for Peak Start and Peak End. Note the asymmetrical peak with a 
noticeable tail on the right side.


Figure 9 Electropherogram showing an asymmetrical peak


Adjusting Slope
Threshold for


Peak End


After reanalysis with a value of –35.0 for the Slope Threshold for 
Peak End, the end point that defines the peak moves closer to its 
apex, thereby removing the tail (Figure 10). Note that the only 
change to tabular data is the area (peak size and height are 
unchanged).


.


Figure 10 Electropherogram showing the effect of changing the 
slope threshold for peak end


Peak Detection:
• Baseline Window
• Smoothing
• Polynomial 


Degree and Peak 
Window Size


• Slope Threshold 
Peak Start and 
Peak End
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Sizing
During sizing, the software:


• Performs size matching of the internal size standard in all 
samples against the size standard definition selected in the 
software.


• Generates a size-calling curve.


• Sizes DNA sample peaks.


• Assesses the sizing quality.


Size Matching
During size matching, the software matches the size standard 
fragments from the electropherogram to the list of fragment sizes in 
the size standard definition specified in the software. 


Size matching uses ratio matching, based on relative height and 
distance of neighboring peaks. It then derives quality values 
statistically by examining the similarity between the theoretical 
(from the size standard definition) and actual (observed) fragment 
patterns.


The software ignores anomalous peaks that do not match the 
expected patterns. The software constructs a best-fit curve using the 
data points of each size standard fragment detected. A comparison 
between the sizes calculated from the best-fit curve and the matched 
peaks from the size standard definition file using the array of 
numbers is performed. Size-matching (and subsequent size calling) 
fails if significant differences in peak patterns are found, if no match 
can be made based on the expected patterns, or if all peaks are not 
found.


Because the software uses ratio-matching (looks for the expected 
number of alleles and expected peak patterns instead of specific data 
points), it is not necessary to define new size-standard definitions 
due to migration shifts.


Figure 11 on page 17 illustrates the size matching and size-calling 
curve generation algorithm.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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Figure 11 Size matching and size-calling curve generation
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Size-Calling Curve Generation and Size Calling
To generate the size-calling curve, the software plots the actual data 
points of the size standard against the expected size of each size 
standard peak. The size-calling method determines how the 
size-calling curve is generated and used to size each sample.


During size matching and size calling:


• Two size-calling curves are generated for each sample:


– Black: A best-fit second order curve, regardless of the 
size-calling method that is selected.


– Red: A curve based on the size-calling method that is 
selected in the analysis method.


• The data points of non-size-standard peaks are plotted against 
the size-calling curve


• Peaks are sized according to the size-calling method that is 
selected in the analysis method


Size-calling methods are:


• Local Southern 


• Global Southern 


• Least Squares (2nd Order or 3rd Order)


• Cubic Spline Interpolation 


Sizing:
• Size matching
• Size-calling 


curve 
generation


• Size calling
• Sizing quality 
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Size Calling – Local Southern Method
The Local Southern method (Figure 12) determines the sizes of 
fragments by using the reciprocal relationship between fragment 
length and mobility, as described by E. M. Southern (1979). 


Figure 12 Local Southern method


IMPORTANT! Do not use the Local Southern size-calling method for 
AmpFlSTR® MiniFiler™ PCR Amplification Kit data. The Local 
Southern method requires two data points below the smallest 
fragment for accurate sizing. Because of the small size of amplicons 
generated using the MiniFiler™ kit, the GeneScan™500 LIZ® Size 
Standard 50 bp peak may be hidden by the primer peak, and allele 5 
in the D16S539 marker can size at <75 bp. Use the 3rd Order Least 
Squares size-calling method described on page 22.


Local Southern
Method Equation


The equation attempts to describe the reciprocal relationship 
between the mobility, m, and the length, L0, of the standard 
fragments.


L = [c/(m – m0)] + L0


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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How The Local
Southern Method


Works


This method, which is similar to the Cubic Spline method (page 24), 
uses the four fragments closest in size to the unknown fragment to 
determine a best-fit line value. Only the region of the size standard 
near the fragment of unknown length is analyzed. 


Note: Size estimates may be inaccurate if any of the standard 
fragments run anomalously.


In the Local Southern method (Figure 13):


1. The fitting constants of the curve are calculated for each group 
of three neighboring points on the standard. 


2. A curve is then created using three standard points (two points 
below and one point above the fragment), then a fragment size 
is determined.


3. Another curve is created using an additional set of three points 
(one point below and two points above the fragment), to assign 
another value.


4. The two curves are averaged to determine the unknown 
fragment length.


Figure 13 Local Southern method


To size call fragments between b and c:
• Fit curve through a, b, and c
• Fit curve through b, c, and d
• Average curves between b and c
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Size Calling – Global Southern Method
The Global Southern method (Figure 14) is similar to the Least 
Squares method (page 22) in that it compensates for standard 
fragments that may run anomalously. The method creates a best-fit 
line through all the available points, and then uses values on that line 
to calculate the fragment values.


Figure 14 Global Southern method


Global Southern
Method


Equations


How the Global
Southern Method


Works


All points in the standard are weighted equally, and the curve is not 
constrained to go through any specific point. The software can 
analyze a large range of fragment sizes with this method. For best 
results, use a standard that brackets all the fragments of interest.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment


Equation Description


Attempts to describe the reciprocal 
relationship between the mobility, m, 
and the length, L0, of the standard 
fragments.


The fitting constants L0, m0, and c 
are calculated by a least-squares fit 
to minimize the left side quantity.


L c m m0–( )⁄[ ] L0+=


i Li c mi m0–( ) L0+( )⁄[ ]–{ }2∑
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Size Calling – Least Squares Method
Both Least Squares methods (2nd-Order and 3rd-Order) use 
regression analysis to build a best-fit size-calling curve. This curve:


• Produces the minimum additive distance from the curve to the 
plotted data points.


• Compensates for any fragments that may run anomalously. 


Consequently, this method typically results in the least amount of 
deviation for all the fragments, including the size standards and the 
samples.


Depending on whether you choose the 2nd- or 3rd-Order Least 
Squares Method in the Analysis Parameters dialog box, the resulting 
size curve is either a quadratic or a cubic function. The software uses 
the known standard fragments and the associated data points to 
produce a sizing curve based on Multiple Linear Regression.


Using 3rd Order
for MiniFiler™ Kit


Data


A 3rd-order curve (which uses a higher polynomial degree and 
captures more of the peak structure) provides the most flexibility 
when generating best-fit curves for sizing samples with anomalously 
migrating fragments.


Examples Figure 15 on page 23 and Figure 16 on page 24 show that in nearly 
all instances the mobility of an individual DNA fragment is 
coincident with the best curve fit of the entire data set. Stated 
differently, the mobility of most DNA fragments is strictly length 
dependent. This method automatically compensates for fragments 
that run anomalously.


To generate the Least Squares curve, the software:


• Plots the known fragment sizes (bp) versus data points.


• Generates a best-fit curve using regression analysis.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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• Applies the following calculation to determine the size in data 
points of the unknown fragments:


Y = Ax3 + Bx2 +Cx + D


where:


Y = size (bp)


x = datapoint


A = First order coefficient


B = Second order coefficient


C = Third order coefficient


D = Zeroth Coefficient or constant


Figure 15 2nd-Order Least Squares size-calling curve 
(quadratic)
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Figure 16 3rd-Order Least Squares size-calling curve (cubic)


Size Calling – Cubic Spline Interpolation Method
The Cubic Spline method (Figure 17), which is similar to the Local 
Southern method (page 19), forces the sizing curve through all the 
known points of the selected size standard. Although this 
enforcement produces exact results for the values of the standards 
themselves, it does not compensate for standard fragments that may 
run anomalously.


Figure 17 Cubic Spline Interpolation method


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment
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Possible Local
Sizing Inaccuracy


Mobility of any DNA fragment can be affected by its sequence, and 
by secondary and tertiary structure formation. If any internal size 
standard fragment has anomalous mobility, the Cubic Spline method 
may exhibit local sizing inaccuracy. 


For example, assume that a standard fragment is close in molecular 
length to an unknown sample fragment. Assume further that the 
standard fragment runs anomalously. The Cubic Spline method 
assigns the official value to this standard fragment, even though it 
may be slightly incorrect. The size of the unknown fragment is then 
likely to be calculated incorrectly as well. 


Note: This method does not determine the degree of sizing accuracy 
error.


Sizing Quality Assessment
The last step in sizing is the sizing quality assessment. Sizing quality 
is discussed in “Sizing Quality Assessment” on page 43.


The software does not genotype samples with  sizing quality.


Sizing:
• Size matching
• Size-calling 


curve generation
• Size calling
• Sizing quality 


assessment







Chapter 1 Peak Detection, Sizing, Allelic Ladder, and Sample Analysis Algorithms
Allelic Ladder Genotyping


GeneMapper® ID-X Software Version 1.5 Reference Guide26


Allelic Ladder Genotyping
After sizing quality is determined, the following occur:


• Allele matching


• Allelic ladder quality assessment


• Bin offsetting


Allele Matching
During allele matching, the software assigns allele labels to allelic 
ladder peaks by matching peaks with the bins that are specified in the 
panel. The matching algorithm uses ratio-matching, based on relative 
distance and height of neighboring peaks. 


Figure 18 is an example of the blue dye plot in the AmpFlSTR® 
Identifiler® PCR Amplification Kit allelic ladder. 


Figure 18 Identifiler® kit allelic ladder blue dye


Allelic ladder 
genotyping:
• Allele matching
• Allelic ladder 


quality 
assessment


• Bin offsetting


Allelic ladder 
genotyping:
• Allele matching
• Allelic ladder 


quality 
assessment


• Bin offsetting


Markers specified in panel with color-coded headers that reflect Genotype Quality (GQ result)


Expected bins specified in panel (gray or pink indicators under each marker)


Peaks detected for each marker in the allelic ladder with allele assignments based on 
expected peak patterns
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Allelic Ladder Quality Assessment
After allele matching, allelic ladders are evaluated to determine 
whether they are used to create bin offsets, described on page 27. 


Allelic ladder quality assessment is discussed in “Allelic Ladder 
Quality Assessment” on page 45.


Bin Offsetting
A bin is a region that defines an allele within a marker. Bin offsets 
are the size difference (in base pairs) between the reference bin 
locations in the panel and the actual sizes of the allelic ladder 
fragments. Bin offsets are automatically calculated during analysis of 
the allelic ladder samples. The bin offsets determine how much and 
in which direction (higher or lower) the reference bins shift. The 
offset bins are then used to genotype the other sample types.


Bin offsetting evaluates the alleles found in allelic ladder samples 
and adjusts bins before allele-calling. Marker ranges are also 
adjusted based on the bin offsets.


AmpFlSTR® Allelic Ladder and Bin Sets 


The allelic ladder for each AmpFlSTR® kit contains the most 
common alleles for each locus and is used to generate the reference 
sizes in the bin sets provided with the software.


Reference sizes consider:


• The actual size (bp) of DNA fragments.


• 3´ A nucleotide addition.


• Mobility shifts related to the non-nucleotide linkers in the 
allelic ladder. Non-nucleotide linkers enable reproducible 
positioning of the alleles to facilitate inter-locus spacing. 
(Grossman et al., 1994 and Baron et al., 1996)


Allelic ladder 
genotyping:
• Allele matching
• Allelic ladder 


quality 
assessment


• Bin offsetting


Allelic ladder 
genotyping:
• Allele matching
• Allelic ladder 


quality 
assessment


• Bin offsetting
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Physical and Virtual Bins


The bin set provides reference allele sizes for:


• Alleles physically present in the allelic ladder (physical bins). 


• Alleles that are not present in the allelic ladder (virtual bins), 
but have either been reported in STRbase 
(www.cstl.nist.gov/div831/strbase) or discovered during 
developmental validation of a particular chemistry, and can be 
genotyped by reference to the alleles present in the ladder. 


Figure 19 illustrates a bin set with eight physical bins and six virtual 
bins.


Figure 19 Bin set with physical and virtual bins


Note: The GeneMapper® ID-X Software allows you to display 
virtual bins in pink. For information, see the GeneMapper® ID-X 
Software Help. 
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Physical bins at allelic ladder peak locations


Peaks that fall within virtual bins are 
not present in the allelic ladder
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How the Software
Calculates and


Applies Bin
Offsets


When analyzing allelic ladder samples, the GeneMapper® ID-X 
Software offsets the reference sizes defined in the bin set relative to 
the actual sizes obtained for the alleles in the allelic ladder.


To determine offsets, the software:


1. Performs an allelic ladder quality assessment (described on 
page 45).


2. Uses  CGQ allelic ladders with  SQ only.


CGQ is described on page 58. SQ is described on page 43.


3. Identifies the size of a physical allele in the allelic ladder. 
Virtual alleles are not used to calculate offsets.


If more than one allelic ladder sample is present in the run 
folder, determines the offset for each allele in each of the allelic 
ladder samples, then averages the offsets for the allele.


4. Offsets the corresponding bins for the physical alleles by the 
difference between the observed size for the allele in the run 
data and the reference size for the allele. 


5. Offsets the virtual bins. To offset the virtual bins, the software 
uses the offset from the closest physical bin or virtual bin to the 
left of the bin in question. If the first bin is a virtual bin, the 
software uses the offset from the first physical bin (counting 
from left to right). 
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6. Offsets the:


• Marker Range Min Size value by the calculated bin offset 
of the first physical bin of the allelic ladder in the marker. 


• Marker Range Max Size value by the calculated bin offset 
of the last physical bin of the allelic ladder in the marker. 


For more information, see “Displaying Offset Marker Margins” 
on page 33.


IMPORTANT! The software displays the reference marker 
range in two places: in the Samples plot status bar when you 
click the marker header above the plot and in the Panel 
Manager. To display the offset marker ranges, examine the value 
that is displayed in the Samples plot status bar when you click 
the red marker indicators on the x-axis of the Samples plot.


7. Repeats the process for each physical allele in all samples with a 
Sample Type of Allelic Ladder.


Example: One
Allelic Ladder Is
Present In a Run


Folder


A reference size in the bin set for an allele is 122 bp. The observed 
size is 119.56 bp. The offset value is calculated as 
119.56 – 122 = –2.44. The bin for this allele is shifted down 2.44 
base pairs to 119.56 (± 0.5 bp). 


Figure 20 on page 31 shows the reference size (bin) for allele 14 in 
the D3S1358 marker before analysis.
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Figure 20 Bin assignment before offsetting


Figure 21 on page 32 shows that after analysis of the allelic ladder 
sample, the bin is offset based on the observed size of the allele in 
the allelic ladder. 


Reference allele size (position of the bin) 122 ± 0.5 bp
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Figure 21 Bin assignment after offsetting


Example: More
Than One Allelic


Ladder Sample Is
Present In a Run


Folder


A reference size in the bin set for an allele is 122 bp. The observed 
size is 119.56 bp for one allelic ladder sample and 119.50 bp for 
another allelic ladder sample. The offset for the each allelic ladder 
sample is calculated (119.56 – 122 = –2.44) and 
(119.50 – 122 = −2.50). The software averages the two offsets 
[(–2.44 + –2.50)/2 = –2.47]. The bin for this allele is shifted down 
2.47 base pairs to 119.53 (± 0.5 bp). 


Example: How
Offsets Are


Applied To Virtual
Alleles


Virtual allele 11 in Figure 21 above uses the same offset value as 
allele 12. The sizes between these two alleles differ by 4 bp. 
Specifying a size for allele 11 that is 4 bp shorter than allele 12 is a 
reasonable estimate because alleles 11 and 12 differ by a single 
repeat unit (4 bp).


Offset bin 119 ± 0.5 bp
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Displaying Offset
Marker Margins


When bins are offset, marker margins are also offset. To display the 
shifted marker margins, click the red marker indicators in the 
Samples plot (Figure 22).


Figure 22 Displaying offset marker margins


Note: Reference marker margins that are defined in the panel are 
displayed when you click the marker header in the Samples plot and 
in the Panel Manager (Figure 23).


Figure 23 Original marker margins are displayed when you click 
the marker header in the Samples plot and in the Panel Manager


Click the red tick mark at 
marker start to display 
the offset marker start in 
the status bar


Original marker margins 
(not shifted)
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Sample Genotyping
After allelic ladders are detected and sized, sizing quality is 
determined, then allelic ladders are genotyped. 


After allelic ladders are genotyped, samples are detected and sized, 
sizing quality is determined, then samples are genotyped.


During genotyping of samples, the GeneMapper® ID-X Software: 


• Performs allele-calling and filtering.


• Assesses genotype quality.


• Assesses sample quality.


Allele Calling and Filtering of Samples
During allele calling of samples, the software:


• Labels allele peaks in unknown samples:


– Compares sizes of the unknown peaks to the offset bins.


– Assigns the relevant allele label if a peak falls within one of 
the defined bins. Figure 24 on page 35 is an example of a 14 
allele in D3S1358. 


– Assigns an OL (Off-Ladder) label if a peak falls outside of 
the defined bins or within a bin overlap region (see “Bin 
Overlap” on page 61).


• Applies filters to eliminate peaks from consideration as allele 
peaks:


– Allele Tab analysis method settings (Global Cut-off value, 
Minus A, Global Stutter, Amelogenin Cutoff, and Range 
Filter)


– Marker-specific stutter ratios if specified in the Analysis 
Method (Allele tab) and defined in the panel


Sample genotyping:
• Allele calling and 


filtering
• Genotype and 


sample and 
quality 
assessment


Sample genotyping:
• Allele calling 


and filtering
• Genotype and 


sample and 
quality 
assessment
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Figure 24 Allele calling


Notice the size of this allele is 119.73, which is within the shifted bin 
calculated previously (119.53 ± 0.5 bp, see Figure 21 on page 32). 
Therefore, this peak is labeled as a 14. 


Off Ladder (OL)
Allele Calls


If a peak falls outside one of the defined bins or within a bin overlap 
region, the software labels it OL (Off Ladder). 


OL calls may be caused by:


• The presence of a microvariant allele at a particular locus


• Sample migration anomalies and artifacts


• A high density of allelic ladder bins that are less than 0.1nt apart 
after bin offsetting, which causes bin overlap (see “Bin 
Overlap” on page 61)


Allele Naming
Convention


Allele names are assigned based on the number of complete 
four-base-pair repeat-units and partial repeat-units:


• Complete four base pair repeat units are designated by an 
integer. 


Reference allele size (position of the bin) 119 ± 0.5 bp
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• Variant alleles that contain a partial repeat are designated by a 
decimal followed by the number of bases in the partial repeat. 
For example:


– An FGA 26.2 allele contains 26 complete repeat units and a 
partial repeat unit of two base pairs.


– A D21S11 allele 33.1 contains 33 complete repeat units and 
one nonconsensus base pair. 


– A D21S11 29.3 allele contains 29 complete repeat units and a 
partial 3-bp unit (Moller et al., 1995; Gill et al., 1997). 


Genotype and Sample Quality Assessment
To determine sample quality, the software:


• Applies user-defined and software-defined thresholds to 
generate marker-level quality value flags (described in “Marker-
Level Quality Assessment” on page 47) and sample-level 
quality value flags (described in “Sample-Level Quality 
Assessments” on page 55).


• Applies GQ weighting from  marker-level quality value flags 
to determine the Genotype quality (GQ) (described in “Sample-
Level Quality Assessments” on page 55).


• Uses GQ to determine the sample-level CGQ composite 
genotyping quality assessment (described in “CGQ (samples)” 
on page 58).


Sample genotyping:
• Allele calling and 


filtering
• Genotype and 


sample and 
quality 
assessment
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GeneMapper® ID-X Software
Quality Value System


This chapter covers:


■ Overview of the Quality Value System . . . . . . . . . . . . . . . .38


■ Overview of the Quality Value System Checks and 
Assessments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .40


■ Analysis Requirement Checks. . . . . . . . . . . . . . . . . . . . . . .41


■ Sizing Quality Assessment . . . . . . . . . . . . . . . . . . . . . . . . .43


■ Allelic Ladder Quality Assessment . . . . . . . . . . . . . . . . . . .45


■ Marker-Level Quality Assessment  . . . . . . . . . . . . . . . . . . .47


■ Genotype Quality Assessment. . . . . . . . . . . . . . . . . . . . . . .53


■ Sample-Level Quality Assessments  . . . . . . . . . . . . . . . . . .55
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Overview of the Quality Value System
The GeneMapper® ID-X Software provides a quality value system 
and a set of streamlined data review tools and features that can be 
optimized and validated for use in both expert systems and 
traditional data analysis workflows.


The GeneMapper® ID-X Software quality value system:


• Assesses the quality of allelic ladders before analysis and does 
not consider low-quality allelic ladders for genotyping.


• Assesses the quality of data at the sample and marker level 
using process quality values (PQVs).


• Can be used in an optimized and validated expert system or 
traditional data analysis workflow to quickly identify data 
quality issues and aid in interpretation of samples that do not 
meet all thresholds.


• Can be used in an optimized and validated expert system 
workflow to quickly segregate samples that require manual 
review from those that do not.


The PQV results of the quality assessment are displayed as 
color-coded flags:   . The color of the flag depends on 
software-specified thresholds or user-defined thresholds set in the 
analysis method. 


Optimizing and
Validating an


Expert System


Before using any software as an expert system, optimize and validate 
the thresholds for each AmpFlSTR kit and instrument platform 
combination by processing a variety of samples that challenge each 
of the quality flags. 


IMPORTANT! Different kit/instrument combinations may require 
different thresholds. 
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Displaying
Numeric SQ and


GQ Values


By default, the GeneMapper ID-X Software displays Pass , 
Check- , or Low Quality  for Sizing Quality (SQ) and 
Genotyping Quality (GQ) to represent the numeric score of the 
assessment. 


For example, the Sizing Quality (SQ) yields a value between 1 and 0. 
Based on the SQ threshold settings of the SQ & GQ Settings tab, the 
software displays Pass , Check- , or Low Quality  to indicate 
the SQ result.


You can alternatively display numeric values for SQ and GQ.


To display numeric values for SQ and GQ:


1. Select File Project Options, then select the Analysis tab.


2. In the Quality Metrics Display settings, select Numbers. 


3. Click OK to apply the settings.


Sizing Quality Representation Samples Table Example


Symbols 
(default)


Numbers
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Overview of the Quality Value System Checks and 
Assessments


The GeneMapper ID-X Software quality value system performs the 
following checks and assessments:


• Analysis requirements checks:


Before analysis starts, identifies any conditions that may 
prevent analysis or cause unexpected results. If one or more 
analysis requirements are not met, the ARNM (Analysis 
Requirements Not Met) PQV is set to . If Project Options 
are set accordingly, the Analysis Requirements Summary is 
also displayed (described in GeneMapper® ID-X Software 
Help).


• Allelic ladder genotyping:


– Sizing quality assessment – Evaluates the quality of the size 
standard profile in each allelic ladder.


– Allelic ladder quality assessment – Evaluates allelic ladder 
quality. Also determines if an allelic ladder is used for 
creating bin offsets. If the software finds one or more allelic 
ladders that do not meet sizing and genotyping requirements 
and Project Options are set accordingly, the Allelic Ladder 
Analysis Summary is displayed (described in GeneMapper® 
ID-X Software Help).


– Marker-level quality assessment – Evaluates labeled peaks 
within each marker. The SPK and OS PQVs contribute to the 
allelic ladder GQ assessment if spikes and/or off-scale 
fluorescence signals are present in the allelic ladder (and 
Spike Detection is Enabled for the Allelic Ladder and the 
Allelic Ladder GQ Weighting for Spikes and Off-scale is set 
to 1[on]. If Spike Detection is Disabled for the Allelic 
Ladder, spikes will not be detected or labeled.) Other PQVs 
do not affect allelic ladder GQ.


– Sample-level quality assessment – Evaluates the quality of 
the entire sample. 


• Sample genotyping:


– Sizing quality assessment – Evaluates the quality of the size 
standard profile in each sample.
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– Marker-level quality assessment – Evaluates labeled peaks 
within each marker. Contributes to the genotype quality 
assessment.


– Sample-level quality assessment – Evaluates the quality of 
the entire sample.


• Genotype quality assessment – Evaluates the quality of each 
marker in a sample. Contributes to the overall composite 
genotype quality assessment.


Analysis Requirement Checks
The analysis requirements checks are performed before data analysis 
starts. If one or more analysis requirement checks is , analysis 
may not occur or may not give the expected results (for example, 
analyzing without a size standard or allelic ladder affects sizing 
quality or genotyping quality).


Analysis requirements checks that are displayed in the Samples table before the analysis 
starts


Acronym Full Name Function/Rule(s) Flag


SFNF Sample File 
Not Found


Indicates if the software finds the 
sample (.fsa or .hid) files in the original 
location from which they were added to 
the project. 


Select Edit Define New Sample File 
Path to re-associate the samples file 
with the project.


Sample file found


Sample file not 
found


MNF Matrix Not 
Found


Indicates if the software finds in the 
database the matrix file that is 
associated with the sample.


Matrix file found


Matrix file not found


SNF Size Standard 
Not Found


Indicates if the software finds in the 
database the size standard definition 
associated with the sample.


Size standard 
definition found


Size standard 
definition not found
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Note: The SFNF, MNF, and SNF flags are included in the ARNM 
flag described on page 42. To conserve space, display only the 
ARNM column in the Samples table.


Analysis requirements checks that are displayed in the Analysis Requirements Summary 
after the analysis starts


Acronym Full Name Function/Rule(s) Flag Indicator


ARNM Analysis 
Requirement 
Not Met


Indicates if all analysis requirements are 
met. These requirement checks are 
performed when analysis is started, 
before actual analysis begins:


• Sample File Not Found
• Analysis Method Not Selected
• Analysis Method Not Found In The 


Database
• Panel Not Selected
• Panel Not Found in the Database
• Binset Not Selected
• Binset In Analysis Method does not 


match Binset selected in the Panel 
Manager


• Size Standard Not Selected
• Size Standard Not Found In 


Database 
• Size Standard Dye Color Is Not 


Present In The Sample Dye Set
• Matrix Not Selected
• Matrix Not Found or Contains Invalid 


Data
• No Allelic Ladder Selected In Run 


Folder
• GMID V3.x Analysis Method Selected
• Basic Or Classic Size Standard 


Selected
• SNP Panel Selected


Note: The ARNM PQV includes the 
SFNF, MNF, and SNF PQVs described 
on the previous page. To conserve 
space, display only the ARNM column in 
the Samples table.


All analysis 
requirements are 
met.


One or more 
analysis 
requirements are not 
met. 
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Sizing Quality Assessment
The quality value system evaluates the quality of the size standard 
profile within each sample (SQ) and allows you to flag size 
standards with poor peak resolution. You can adjust the ranges that 
correspond to the Pass , Check , and Low Quality  ranges in 
the analysis method (SQ & GQ Settings).


Sizing Quality that is displayed in the Samples Table after the analysis is complete


Acronym Full Name Function/Rule(s) Flag Indicator


SQ Sizing 
Quality


Evaluates the similarity between the 
fragment pattern for the size standard 
dye that is specified in the size standard 
definition and the actual distribution of 
size standard peaks in the sample, 
calculates an interim SQ (a value 
between 0 and 1) as described in 
“Sizing” on page 16, then applies the 
broad peak weighting that is specified in 
the analysis method. 


Weighting


The Broad Peak (BD) threshold and SQ 
Broad Peak weighting that is specified 
in the analysis method affect the SQ. To 
determine the final SQ value, the 
software:


• Evaluates peak widths in the sample 
in the dye color specified in the size 
standard definition. 


• If the width of any peak in the sizing 
range exceeds the broad peak 
threshold, applies the SQ weighting:
Interim SQ × (1 −  SQ weighting)


SQ is within the 
user-defined Passing 
range


(Default = 0.75 to 1.0) 


SQ is between the 
user-defined Passing 
range and Low Quality 
range


(Default = 0.26 to 
0.74) 


SQ is within the 
user-defined Low 
Quality range


(Default = 0.0 to 0.25) 
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SQ 
(continued)


Sizing 
Quality


Example


A size standard peak exceeds BD 
threshold, has an Interim SQ = 0.8, and 
SQ weighting = 0.5. The final SQ is:


SQ = 0.8 × (1 −  0.5) = 0.4


Based on the default SQ range, this SQ 
is .


Note: Broad Peak (BD) threshold and 
SQ Broad Peak weighting are 
user-defined.


Note: The GeneMapper® ID-X 
Software does not genotype samples 
with  SQ. 


Sizing Quality that is displayed in the Samples Table after the analysis is complete


Acronym Full Name Function/Rule(s) Flag Indicator
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Allelic Ladder Quality Assessment
The quality value system performs an allelic ladder quality 
assessment to determine if a ladder is used in genotyping (to create 
bin offsets, described on page 27). 


Allelic ladder quality is reported per marker by the GQ (Genotyping 
Quality is described on page 53) and per sample by the CGQ 
(Genotyping Quality is described on page 58).


Quality Rules Allelic ladder samples are analyzed before all other samples. An 
allelic ladder sample must have a  SQ and a  CGQ to be used 
for creating bin offsets. For an allelic ladder to have a  CGQ, all 
the markers within the allelic ladder must pass the following rules:


Rule Description


1 All ladder alleles specified in the panel used to analyze are detected.


2 In each marker, the peak height ratio of the first and second peak is greater than 50%.


This rule eliminates allelic ladders if the stutter peak before the first true allele peak is labeled 
as an allele.


3 No spikes are detected above 20% (default) of the highest allele peak in the same dye color 
within the extended marker range.


Note: When spike detection is enabled for Allelic Ladders, spike detection is performed 
within each extended marker range (no gaps are present between markers; the end point of 
each marker is extended past the marker definition in the panel to the beginning of the next 
marker). 


Note: When spike detection for allelic ladders is set to Disable, spikes will not be detected 
or labeled.


Note: The Allelic Ladder Spike Cut-off value is user-definable in the Peak Quality tab of the 
analysis method.


4 The peak height ratio between the lowest and highest peak is equal to or greater than 15%.


5 In each marker, the base pair spacing between any two ladder alleles specified in the panel 
used to analyze is within the expected range.


6 No off-scale (OS) fluorescent signal is detected within each extended marker range.


Note: The Allelic Ladder GQ Weighting for Off-scale is user-definable.
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Effect on GQ Allelic ladder quality rules are evaluated at the marker level and 
affect GQ results.


If any of the rules do not pass, the GQ (described on page 53) for the 
allelic ladder marker is set to .


Note: If rule 3 does not pass and the Allelic Ladder GQ Weighting 
for Spikes is set to 0 (off in the SQ & GQ Settings tab in the analysis 
method), the GQ for the allelic ladder marker is set to , even if 
spikes are present.


Other than SPK, no other individual marker-level PQV flags 
(described on page 47) affect the GQ of allelic ladder samples. 
Therefore, they do not affect the allelic ladders used for genotyping.
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Marker-Level Quality Assessment
Marker-level quality assessment indicates the quality of each marker 
in a sample. 


Marker-level quality assessment evaluates only labeled peaks within 
a defined marker size range defined in the panel and can be weighted 
to contribute to the calculation of the GQ (Genotype Quality).


Note: Gray PQVs (  ) indicate that at least one label in the 
marker was edited or the GQ was overridden.


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete


Acronym Full Name Function/Rule(s) Flag Indicator


OS Off-scale • Allelic Ladders – Indicates if any 
off-scale fluorescence signal is 
detected within each extended 
marker range (no gaps are present 
between markers and the end point 
of each marker is extended past the 
marker definition in the panel to the 
beginning of the next marker).


• Samples – Indicates if any 
fluorescence signal within a marker 
size range exceeds the detection 
threshold of the instrument.


The software displays a pink bar above 
off-scale peaks.


Note: The detection limit varies on 
different instruments. The OS quality 
flag indicates if the CCD camera is 
saturated at any data point within the 
analysis range. It is not based on an 
absolute RFU value (peak height). 


No fluorescence 
signal exceeds the 
detection limit of the 
instrument.


One or more 
fluorescence signals 
exceed the 
detection limit of the 
instrument.


BIN Out of Bin 
Allele


Indicates if labeled peaks do not fall 
inside bins. These peaks are labeled 
with OL (off ladder). For information of 
bin offsetting, see page 27.


No labeled peaks 
are detected outside 
an offset bin.


One or more labeled 
peaks are detected 
outside an offset 
bin.
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PHR Peak Height 
Ratio


Indicates if the peak height ratio 
between the lowest and highest peak is 
less than the Min Peak Height Ratio 
defined in the analysis method. 


Note: The PHR PQV flag used and 
displayed in the Genotypes table of a 
GeneMapper ID-X project differs from 
the PHR Status PQV flag used and 
displayed in the Genotype 
Combinations tables of the Mixture 
Analysis tool.


The peak height 
ratio calculated 
between the lowest 
and highest peaks is 
equal to or greater 
than the Min Peak 
Height Ratio 
threshold.


The peak height 
ratio calculated 
between the lowest 
and highest peaks is 
less than the Min 
Peak Height Ratio 
threshold. 


N/A Only one peak is 
labeled.


LPH Low Peak 
Height


Indicates if any peak heights (RFU) 
within a marker size range are below the 
following thresholds set in the analysis 
method:


• Homozygous Min Peak Height
• Heterozygous Min Peak Height


All detected peak 
heights are equal to 
or greater than the 
thresholds.


One or more peak 
heights are below 
the thresholds. 


MPH Max Peak 
Height


Indicates if any peak heights (RFU) 
exceed the Max Peak Height (RFU) 
value set in the analysis method.


No peaks exceed 
the Max Peak 
Height (RFU) value 
(all peak heights are 
less than or equal to 
the threshold).


One or more peaks 
exceed the Max 
Peak Height (RFU) 
value.


N/A No peaks are 
detected or all 
peaks are off-scale 
(OS).


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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SPK Marker Spike • Allelic Ladders – Indicates if spikes 
are detected within each extended 
marker range (no gaps are present 
between markers; the end point of 
each marker is extended past the 
marker definition in the panel to the 
beginning of the next marker). 


• Samples – Indicates if spikes are 
detected within a marker size range. 


The software uses a proprietary 
algorithm that detects spikes based on 
the peak morphology. 


No spikes are 
detected within the 
range


or


One or more spikes, 
but no alleles |
( AN), are 
detected within the 
range for Sample 
Type = Sample.


One or more spikes 
are detected within 
the range.


N/A PQV does not apply 
to the marker,
or
One or more spikes 
are detected within 
the range for 
Sample Type = 
Negative Control.


AN Allele Number Indicates if the software detects:


• More than the Max Expected Alleles 
for Autosomal/Amelogenin markers 
set in the analysis method (Peak 
Quality tab)
or


• More than the  Max Expected Alleles 
are detected for any markers 
specified as Y markers in the Panel 
Manager
or


• No alleles are detected for autosomal 
or amelogenin markers
or 


• No X allele in Amelogenin


At least one allele 
and not more than 
the Max Expected 
Alleles are detected 
for the marker, or 
the X allele is 
detected for the 
Amelogenin marker.


No alleles, more 
than the Max 
Expected Alleles, or 
no X allele for 
Amelogenin is 
detected.


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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ACC Amelogenin 
Cross Check


For analysis of samples that contain 
both Y and autosomal STRs.


Indicates if Amelogenin and Y marker 
results are concordant. The same flag is 
displayed across Amelogenin and all 
markers with the Y Marker checkbox 
selected in the Panel Manager.


Sample or positive 
control contains the 
amelogenin marker 
and one or more Y 
markers, and 
amelogenin and all 
Y marker results are 
concordant.


Amelogenin and one 
or more Y marker 
results are not 
concordant:


• Amelogenin 
genotype is not 
X,Y (for example 
it is  X,OL or 
OL,OL)


• Amelogenin 
genotype  is X or 
X,X but Y 
markers contain 
called or OL 
alleles


• Amelogenin 
genotype  is X,Y 
 and one or more 
Y markers do not 
contain called or 
OL alleles


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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ACC


(continued)


Amelogenin 
Cross Check


N/A • Negative control
• Allelic Ladder
• Sample or 


positive control 
that does not 
contain the 
amelogenin 
marker and at 
least one Y 
marker selected 
in the Panel 
Manager (for 
example, 
samples 
generated with 
the AmpFlSTR® 
Yfiler® PCR 
Amplification Kit, 
which does not 
contain 
amelogenin)


BD Broad Peak Indicates if the width of any peak 
exceeds the Max Peak Width (half 
height in basepairs) defined in the 
analysis method (Peak Quality tab).


Broad peaks may be a result of dye 
artifacts or poor resolution. Peaks with 
poor resolution:


• May be caused by electrophoresis 
issues


• May not be true DNA peaks


No peaks exceed 
the Max Peak Width 
threshold.


One or more peaks 
exceed the Max 
Peak Width 
threshold.


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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CC Control 
Concordance


Indicates if a positive, custom, or 
negative control produces the expected 
profile. 


The expected profile is obtained from:


• Positive Control – The Control Alleles 
in the panel used for analysis.


• Custom Control – The profile 
associated with the Profile ID in the 
Profile Manager. 


• Negative Control – No peaks 
expected.


Applies only to Sample Type = Positive 
Control or Negative Control.


Weighting of the CC PQV is 
non-editable and set to 1.0.


Positive or Custom 
Control – Expected 
profile is detected.


Negative Control – 
No peaks are 
detected.


Positive or Custom 
Control – Expected 
profile is not 
detected.


Negative Control – 
Peaks are detected.


N/A Sample Type = 
Sample or Allelic 
Ladder


OVL Overlapping 
Alleles


Indicates if a labeled peak (allele or 
artifact) is within the size ranges of two 
neighboring markers. 


Applies only if you modify the default 
marker size ranges to overlap one 
another. 


No labeled peaks 
are detected within 
overlapping marker 
size ranges.


One or more labeled 
peaks are detected 
within overlapping 
marker size ranges.


Marker-level quality flags that are displayed in the Genotypes table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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Genotype Quality Assessment
For samples, the quality value system assigns the genotype quality 
(GQ) for each marker based on the individual marker quality flags. 


For allelic ladders, the quality value system assigns a GQ for each 
marker based on the allelic ladder quality requirements, as described 
in “Allelic Ladder Quality Assessment” on page 45. 


The GQ is used to determine the CGQ. 


For samples, you can adjust the ranges that correspond to the Pass 
, Check , and Low Quality  ranges in the analysis method 


(SQ & GQ Settings).


Genotype Quality that is displayed in the Genotypes Table after the analysis is
complete


Acronym Full Name Function/Rule(s) Flag Indicator


GQ 
(samples)


Genotype 
Quality


Indicates the genotype quality of the marker in the 
sample. The genotype quality for a sample marker 
is determined based on the presence of labeled 
peaks detected (after filtering) and the GQ 
weighting specified in the analysis method (SQ & 
GQ Settings tab):


• If no labeled peaks are detected (and the 
sample is not a negative control), the GQ is set 
to 0. 


• If one or more labeled peaks are detected, the 
GQ is initially set to 1 with a final value 
determined by the GQ weighting of individual 
marker-level quality values as specified in the 
analysis method using the formula:


GQ = 1 ✕ [(1 – weight of flag 1) ✕ (1 – weight 
of flag 2) ✕ (1 – weight of flag n)]
where: 
weight of flag 1 through weight of flag n 
represent the GQ weight for the following 
PQVs (applied only if the PQV is ): OS, 
BIN, PHR, LPH, AN, BD, CC, SPK, and OVL. 


GQ is within the 
Passing range


(Default = 0.75 to 
1.0) 


GQ is between the 
Passing range and 
Low Quality range


(Default = 0.26 to 
0.74) 


GQ is within the 
Low Quality range


(Default = 0.0 to 
0.25) 


or the SQ for the 
sample is .
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GQ 
(continued)


(samples)


Genotype 
Quality


Weighting


The weighting of individual flags affects the GQ. 
The CC weight is defined by the software at a 
value of 1.0. If CC is , GQ is set to 0 ( ). All 
other PQVs apply user-defined weights:


• 1: If a PQV is triggered, it sets the GQ value to 
.


• > 0 <1:If a PQV is triggered, it reduces the GQ 
value according to the formula on the previous 
page. The higher the value, the greater the 
effect on GQ.


• 0: No effect on the GQ calculation.
Example


A marker contains a  LPH and  OS flag, all 
other flags are . The GQ weight for LPH and 
OS are set to 0.3.


GQ = 1 ✕ [(1 – 0.3) ✕ (1 – 0.3)]
GQ = 1 ✕ 0.49
GQ = 0.49


GQ


(allelic 
ladders)


Genotype 
Quality


Indicates the genotype quality of the marker in the 
allelic ladder. The genotype quality for an allelic 
ladder marker is determined using system-defined 
quality rules (described on page 45) to ensure:


• All expected peaks are present.
• Peak height ratio of the first and second peak 


is greater than 50%.
• No spikes are present in the extended marker 


range (within or between markers).
• The peak height ratio between the lowest and 


highest peak is equal to or greater than 15%.


IMPORTANT! If the Allelic Ladder GQ Weighting 
for Spikes is set to 0 (off) (SQ & GQ Settings tab in 
the analysis method), the GQ may be , even if 
spikes are present in the allelic ladder.


All allelic ladder 
quality 
requirements are 
met.


One or more allelic 
ladder quality 
requirements are 
not met


or the SQ for the 
sample is .


Genotype Quality that is displayed in the Genotypes Table after the analysis is
complete (continued)


Acronym Full Name Function/Rule(s) Flag Indicator
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Sample-Level Quality Assessments
Sample-level quality assessment indicates the quality of the entire 
sample. Samples are grouped in the Analysis Summary based on the 
status of sample-level PQVs.


Note: Gray PQVs (   ) indicate that a marker in the sample 
was edited.


Sample-Level Quality Flags that are displayed in the Samples Table after the analysis 
is complete


Acronym Full Name Function/Rule(s) Flag


SOS Sample 
Off-scale


Indicates if any fluorescence signal 
within the analysis range exceeds the 
detection threshold of the instrument. 


Note: The detection limit varies on 
different instruments. The OS quality 
flag indicates if the CCD camera is 
saturated at any data point within the 
analysis range. It is not based on an 
absolute RFU value (peak height). 


No fluorescence 
signal within the 
analysis range 
exceeds the 
detection limit of the 
instrument.


One or more 
fluorescence signals 
within the analysis 
range exceed the 
detection limit of the 
instrument.
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SSPK Sample Spike • Allelic Ladders – Indicates if spikes 
are detected within the sizing range.


• Samples – If enabled in the Analysis 
method>Peak Quality tab, indicates if 
spikes are detected within or 
between two defined marker size 
ranges. Does not indicate if spikes 
are detected before the first marker 
or after the last marker. 


The software uses a proprietary 
algorithm that detects spikes based on 
the peak morphology. 


Note: If an allele label is changed to a 
Spike label by the user in the Samples 
or Genotypes plot, the peak is 
considered an artifact and is not added 
to the Genotypes table.


Note: If an allele label is changed to a 
Spike label by the user in the Samples 
or Genotypes plot, the peak is 
considered an artifact and is not added 
to the Genotypes table.


Note: Peaks with magenta artifact 
labels such as Spike peaks are not 
interpreted by the Mixture Analysis tool.


No spikes are 
detected within the 
range.


One or more spikes 
are detected within 
the range.


Sample-Level Quality Flags that are displayed in the Samples Table after the analysis 
is complete (continued)


Acronym Full Name Function/Rule(s) Flag
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MIX Mixed Source Indicates a potential mixed source 
sample. A sample is considered a 
potential mixture if it meets either of the 
following conditions:


• Condition 1: Two or more markers 
contain three or more called alleles
or


• Condition 2: 
– One or more markers contain 


three or more called alleles
and


– Another two or more markers 
have  PHR (peak height ratio, 
described on page 48)


Note: The MIX PQV flag identifies 
samples in a GeneMapper ID-X project 
that may contain DNA from a mixed 
source. This flag provides information to 
aid in data examination; it is not used by 
the GeneMapper® ID-X Software to 
identify samples for mixture analysis or 
in the filtering process by which samples 
enter the Mixture Analysis tool.


Neither condition is 
met.


Either or both 
conditions are met, 
potential mixture.


N/A Sample Type = 
Allelic Ladder, or a 
sample contains no 
labeled peaks.


OMR Outside 
Marker Range


Indicates if labeled peaks are detected 
between two marker size ranges defined 
in the panel. Does not indicate if labeled 
peaks are detected before the first 
marker or after the last marker.


If an OMR peak is determined to be a 
true DNA peak, you can edit the label 
and assign the allele to a marker.


Note: The default marker size ranges 
for neighboring markers do not overlap, 
but microvariants can fall between two 
marker size ranges. 


No labeled peaks 
are detected 
between marker size 
ranges.


One or more labeled 
peaks are detected 
between marker size 
ranges.


Note: If you set the 
Cut-off value to 1, 
OMR peaks are not 
filtered.


N/A Sample Type = 
Allelic Ladder


Sample-Level Quality Flags that are displayed in the Samples Table after the analysis 
is complete (continued)


Acronym Full Name Function/Rule(s) Flag
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CGQ 
(samples)


Composite 
Genotype 
Quality


Overall sample genotype quality 
indicator. Considers the individual 
marker GQ (Genotype Quality) values.


All individual marker 
GQ values are .


One or more 
individual marker 
GQ values are  
and no marker GQ 
values are .


One or more 
individual marker 
GQ values are .


Manually overridden 
Status was originally 


, , , , 
, or  but was 


set to by the 
user.


CGQ 
(allelic 
ladders)


Composite 
Genotype 
Quality


Allelic ladder quality indicator. Considers 
the allelic ladder quality assessment 
(see page 45). Other than SPK and OS, 
does not consider individual marker GQ 
(Genotype Quality) values.


Note: Allelic ladder samples with  
CGQ are not used to create bin offsets. 
For more information, see page 27.


IMPORTANT! If the Allelic Ladder GQ 
Weighting for Spikes is set to 0 (off), or 
spike detection for the allelic ladder is 
disabled (SQ & GQ Settings tab in the 
analysis method), the CGQ may be , 
even if spikes are present in the allelic 
ladder.


All allelic ladder 
quality requirements 
are met for every 
marker.


Used for bin 
offsetting.


One or more allelic 
ladder quality 
requirements are not 
met for one or more 
markers.


Not used for bin 
offsetting.


Manually overridden 
Status was originally 


, , , , 
, or  but was 


set to by the 
user.


Used for bin 
offsetting.


Sample-Level Quality Flags that are displayed in the Samples Table after the analysis 
is complete (continued)


Acronym Full Name Function/Rule(s) Flag
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Troubleshooting A


Complete the following form before contacting Technical Support.


Software Issues


Does the computer and operating system meet the required computer specifications? 
List any potential discrepancies.


Problem description:


Did you receive any error messages or alerts? If so, what did they say (if possible, take screen 
captures)? At what point did these errors/alerts occur?


Is the problem reproducible?
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Steps taken prior to encountering or to reproduce the problem:


1.


2.


3.


4.


5.
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Bin Overlap B


Definition of bins and overlapping bins


Physical and
virtual bins


A bin is a region that defines an allele within a marker. There are two 
types of bins, physical and virtual. Physical bins are alleles 
physically present in the allelic ladder. Virtual bins are alleles that 
are not present in the allelic ladder, but have been previously 
reported‡ or discovered during developmental validation of a 
particular chemistry. In the GeneMapper® ID-X software, physical 
bins are shaded grey and virtual bins are shaded pink. 


When creating the bin definitions, the goal is to always leave a gap of 
at least 0.1 nt or more between bins. However, once migration due to 
electrophoresis transpires and subsequent bin offsetting is applied, 
there are opportunities for overlapping bins to occur between bins 
that are only 0.1 nt apart.


Figure 1  Example of two physical bins located 1 nt apart with a 
gap of 0.1 nt.


‡ Previously reported in the STRbase (www.cstl.nist.gov/div831/strbase).
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Table 1  Describes alleles 11.3 and 12 in Figure 1


Bin offsets Bin offsets are the size difference (in base pairs) between the 
reference bin locations in the panel and the actual sizes of the allelic 
ladder fragments. Bin offsets are automatically calculated during 
analysis of the allelic ladder samples. The bin offsets determine how 
much and in which direction (higher or lower) the reference bins 
shift. The offset bins are then used to genotype the other sample 
types.


Overlap between
bins


After bin offsets are applied, bin overlap may occur between two 
bins, physical or virtual, that have a pre-defined separation gap of 
only 0.1 nt. Migrational influences may shift the bins such that the 
pre-defined 0.1 nt gap is eliminated, resulting in an overlap of the 
two bins.


Figure 2  Example of overlap between two physical bins


Bin Bin type Size (bp) Bin width (nt) 
left of peak


Bin width (nt) 
right of peak


Total bin 
width (nt)


Gap size 
between bins 


(nt)


Allele 11.3 Physical 91.5 0.50 0.45 0.95
0.1


Allele 12 Physical 92.5 0.45 0.50 0.95


Area of overlap
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Figure 1 Example of overlap between one virtual bin and one physical bin


Possible causes of overlapping bins
STR Kits with a high density of physical and virtual bins may be 
more prone to the occurrence of overlapping bins. 


Due to migration conditions, bin-to-bin overlap can occur when 
adjacent ladder alleles within a single ladder are less the 0.9 nt apart 
or when the 0.1 nt gap is eliminated due to the applied bin offsets.


IMPORTANT! Reducing the bin width to correct bin overlap is not 
recommended. Alleles falling within the overlap region are already 
identified as Off Ladder (OL). Reducing the bin width causes correct 
allele calls to fall in the gap region. This results in more OL calls and 
a loss of information. 


Area of overlap
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IMPORTANT! Bin overlap has been observed in data generated on 
both the Applied Biosystems® 3730 DNA Analyzer using POP-7™ 
polymer and the Applied Biosystems® 3500 Genetic Analyzer using 
POP-4® polymer. The frequency of bin overlap is higher in data 
generated on the 3730 instrument using POP-7™ polymer.


Figure 3  Example of bin width that is overlapping by 0.1 nt


Size calling
method


The Size Calling Method of the GeneMapper® ID-X software may 
affect bin overlap. The size calling algorithm impacts the peak size 
and changes the distance between two adjacent peaks.


IMPORTANT! The Local Southern Method sizing algorithm appears 
to prevent overlap more than the 3rd Order Least Squares sizing 
algorithm when using GeneScan™ 600 LIZ® Size Standard. 
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Multiple ladders The use of multiple allelic ladders may result in different bin offsets 
upon comparison to analysis with a single allelic ladder. The 
migration rates of the allelic ladder peaks among different ladder 
injections may vary during capillary electrophoresis. This causes 
variation in the bin offset values among the multiple ladders. 
Therefore, when multiple allelic ladders are defined within a given 
GeneMapper® ID-X project, the bin offset values are averaged 
among all the defined ladders. If the averaged bin offsets eliminate 
the pre-defined 0.1 nt gap between bins that are 1 nt apart, then bin 
overlap occurs. 







Appendix B Bin Overlap
Minimizing overlapping bins


GeneMapper® ID-X Software Version 1.5 Reference Guide66


Minimizing overlapping bins
Here is a list of potential ways to minimize overlapping bins.


Recommended action
GeneMapper® ID-X software assigns alleles in overlapping bins as 
“Off Ladder” or OL. Therefore, there is no risk of incorrect 
genotyping. You can leave the allele call as OL, or manually assign 
an allele call after performing the necessary data interpretation.


IMPORTANT! Because alleles in overlapping bins are assigned OL, 
we recommend that you take no action to prevent overlapping bins.


Figure 4  Allele peak in a bin (top panel) and allele peak in 
overlapping bins called as OL (middle and bottom panels)


Category Actions


Use a different ladder 
file


Remove the offending ladder from the data set, or replace it with another 
ladder that ran without overlap.


Size Calling Method In the Peak Detector tab of the Analysis Method Editor, an option would 
be to choose the Local Southern Method sizing algorithm, which may 
reduce the affect of overlapping bins.


Using the Local Southern Method on GlobalFiler® Express data from the 
3730 platform may generate sizing failure because the 60 bp size peak 
migrates into the primer region and may not be recognized by the 
software.


Conduct the appropriate internal verification studies before implementing 
modified analysis methods.
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Documentation and support


Related documentation


Document Part number Description


GeneMapper® ID-X Software 
Version 1.5 Administrator’s 
Guide


100031703 Describes how to configure the administrative 
features of the software, maintain the 
GeneMapper ID-X and database dashboard 
software, and use the command-line interface.


GeneMapper® ID-X Software 
Version 1.5 Installation Guide


100031706 Explains how to install the GeneMapper ID-X 
software.


GeneMapper® ID-X Software 
Version 1.5 Getting Started 
Guide — Basic Features


100031701 Explains how to set up the software, set up a 
project, and analyze the example data provided 
with the GeneMapper ID-X Software.


GeneMapper® ID-X Software 
Version 1.5 Quick Reference 
Card — Basic Features


100031702 Provides an easy-to-follow workflow for using 
basic system features.


GeneMapper® ID-X Software 
Version 1.5 Getting Started 
Guide — Mixture Analysis 
Tool


100031704 Explains how to set up the software for mixture 
analysis and analyze the example data 
provided with the GeneMapper ID-X Software.


GeneMapper® ID-X Software 
Version 1.5 Quick Reference 
Card — Mixture Analysis Tool


100031705 Provides an easy-to-follow workflow for using 
the mixture analysis tool.
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How to obtain support
For HID support:


• In the United States and Canada – send an email to 
HIDTechSupport@lifetech.com, or call 888-821-4443 option 1.


• Outside the United States and Canada – contact your local 
support office.


For the latest services and support information for all locations, go 
to:


www.lifetechnologies.com/support


At the web site, you can:


• Access worldwide telephone and fax numbers to contact 
Technical Support and Sales facilities.


• Search through frequently asked questions (FAQs).


• Submit a question directly to Technical Support.


• Search for user documents, Material Safety Data Sheets 
(MSDSs), vector maps and sequences, application notes, 
formulations, handbooks, certificates of analysis, citations, and 
other product support documents.


• Download .pdf documents.


• Obtain information about customer training.


Limited product warranty
Life Technologies Corporation and/or its affiliate(s) warrant their 
products as set forth in the Life Technologies’ General Terms and 
Conditions of Sale found on Life Technologies’ website at 
www.lifetechnologies.com/termsandconditions. If you have any 
questions, please contact Life Technologies at 
www.lifetechnologies.com/support.



mailto:HIDTechSupport@lifetech.com

http://www.lifetechnologies.com/support

http:/www.lifetechnologies.com
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sample 53, 54
weighting 54


L
Least Squares Method size-calling 22


limited product warranty 70
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Low Peak Height 48
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M
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marker PQVs
ACC 50
AN (allele number) 49
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Matrix Not Found 41
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O
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Off-scale 47


offset bins 29
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OL allele calls 35, 63
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P
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possible local sizing inaccuracy 25
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composite genotyping (CGQ) 36
genotype (GQ) 36
sizing (SQ) 25


quality value system
allelic ladder quality assessment 45
analysis requirements 41
checks and assessments 40
marker-level quality assessments 47
optimizing 38
overview 38
sample sizing quality 43
sample-level quality assessments 55


R
Range Filter 34


ratio-matching 16


resolution, flag for loss of 51


S
Sample File Not Found 41


Sample Off-scale 55


sample PQVs
CGQ (composite genotype quality) 58
MIX (mixture) 57
OMR (outside marker range) 57
SOS (sample off-scale) 55
SQ (sizing quality) 43, 44
SSPK (sample spike) 56


Sample Spike 56


saturation flag 55


SDSs
obtaining 70


sensitivity, optimizing 11, 13


SFNF (sample file not found) 41


Show Peak Positions 5


size standard definition 16


Size Standard Not Found 41


size-calling
Cubic Spline Interpolation Method 24
Global Southern Method 21


Least Squares Method 22
Local Southern Method 19
overview 4


sizing
overview 16
quality (SQ). See SQ
size-calling curve and size-calling 18
size-matching 16
size-matching/size-calling algorithm 19, 


21


Sizing Quality, see SQ


slope threshold
asymmetrical peak 15
peak end parameters 13
peak start parameters 13


smoothing 8


SOS (sample off-scale) 55


Spike 49


SPK (marker spike) 49


SQ (sizing quality)
description 43
displaying as number 39
weighting 43


SSNF (size standard not found) 41


SSPK (sample spike) 56


STRbase 28


T
training, information on 70


troubleshooting 59


V
varying polynomial degree 9


virtual bins 28


W
warranty 70


weighting
GQ 54
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SQ 43


window size value, increasing 10
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���#����Cnò ����	�������efgh�ijek�lm���
����#����E������������
�����	�
���� \ $�B�����	�
���������������	���������������
������������	������
������	�����	��B��
�
��� ]
������
�������p��������	�
��������������
������
�����
��qrs�efgh�ijek�lmt\ u�����
����	�
���
�&�q���������	������< 7����v������$����_q�
����
������������������������������v������$����_q�
���C���
����������	��
���E����
���	������
��#���<wx_��
����
��y�����	�
����
�������		��	�����#�����
����������
�	��� \ u�����������	�
���
�&�z������{����@�����������������������������������������	�
���
�����
�����	��	��������
�� |.-I+.-�43}~H�������u����	�������������#���������
�����
����#_̀a��cd����������	���	��	�����
 �q��	�������������������
�����	�����������������������̀�B
����Cr� �n� �̀877=E ��$�%�������&\ <8��;����<�$�̀���_vr���	v�9 8\ 8 7��;����8 ̂�$�aG̀"��	v�9 8\ >>8��;������_����������������
�p���#����3)-K�"�y���������������������
���������g�j�ij�
���� 


r��	���7������������������������������������������������������ ¡¢�£ ¤¥�¦§�����̈�§©ª�«


78 ¬©��®§��̄�°±������²³́ �µ��� ¡¢�£ ¤¥�¶§��·����¬�§��







��������	
�	�����	������	������	��������	���	��������	���	������	����	��������������� !"#$%& '$()�*+�����,�+-./0�������1�������/23/�����45�6789:8;�<��=>?@ABCADE�FG���		���F�	��	��������������H�	I����	����J��	�	�	���������	
KLMNOPAQ�RS�
����������FF�
���F���T��	��F��F�U������H�	�V�����	�������WU�	�������	��P@BE�	���G����������H�	��X�	
�U����V�	�����	���	��������Y<��V���H�	����F�������Z��	�Z�[�\]U���P@BE�����U�	��X�	̂_������H�̀a�]U�������F��H�b��FF��������	��	��Z�������c�d�	�����aefV���g��	����J��	h8-����/��i�jj/�-k������j������� 911���SH�	������	��� �̀l����]���X�F���<�	������� �̀l����������F���J���	������	���45�6789:8;�R����	��FF���]���X�F���	��	������	������	����V��� m���ln���F�le��G��� o�pq��U�r��	����RS��sstm���lt��G��� l�pq��U�r��	����RS��sstm���lu��G��� �̀pq��U�r��	����RS��sst:-��0�<����������U�����	������	���������HH�	F������	����F�����]��Fv��	F��U���X���H�	����	�����H�����	�����V�U���G������	���TF��G������]����w��	[�	��Z��	��Z�[���F�J������	�U���o�����F���xU��������H�	��	�]�����]�		��
�����F����	��U����	�������]G���	��U�H��H�	��	�]��y@OA=z����	�����H�	��]�		������	��]������J��	�	�������F���������U��������	����	��������������	�G���TF����G����G���	�]�7��,�+-.�,-{�-.�.� |-j2{���������,�+-.Z��	��Z�[ e�s�pqJ������	 e�s�pqq�VI<}�y>~A@ o�s�pq:-��0�W����F�������U����FF�	���������	�����	�������F�[����������U���	�������	��	�������F����H���H�	�	����U���45�6789:8;�<����X�	������	���TF�U�����̀nIpq�Jrg�������	���������	��Jrg�����]�	����	��	���[��	F�V��������UG��H�>DM>@OPAQ�������������H�����V��Jrg����	������������G��F���	��]���	G��U�	��X�	������	�G�	��H���	�U�����<g�M@?PNAB���w��	[�	�����	������[�U���o�����F�
�	�����	��U�H�y@OA=z���R������̀n��q��U�	�����	������[���	���������	����V����U���Z�������c�d�	�����aeI���g��	����J��	�


r���	��l���������������������������������������������������������� �¡¢�£¤�����¥�¤¦§� ¨


©ª¦��ª«¤ª��¬�®������̄°±�²������� �¡¢�³¤��́����©�¤�� l̀







��������	��
��������	�������
����������	��������������������������  !����������
��"
�������	�����������������������  #$ !�%&'()*+,*-�.���������/����	������012�3���
����������/4����
�����������/�����/������������������������/��
����/�����
������/��5��/���6�����
�7��	��	���8�/���
�����������/�����/�����������������������%&'()*+,*-�93�8�6�����6��/4��	��:�/���
��;�<��8�����#$������	�����������4���=
������������>���?��/����	������������012��/�������3���
�����������	��
����������7�
�������������
��"
�������������
������/�;��������������� @��#!��/���
��3��	��
��������
����/�����
������/��6��/4�	�������8���/4��"�	��������������	�������8���������/�����A6���������
������/�
���B���/���364���	��
���������7�����
��3����>�6��@������/����/�����>����
���/���364�����	�
�����	�������C���
��38��	�����
�������������>����/��	�
����@7�D;��3����;�<E�%&'()*+,*-�F	���?������/�������������3���6������	��	��:�/���
��;�<��8�����#$������	��	���6��/6��#�=�����>���?��G����3��	����	�������8���/4�
���3������8���������8�HIJKL�
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&��S�! �=�nopqrps�otouvprwxrpoyzy{|}�~��}�|����������������}�~�|�}������|�|�}������|������|���|������~�|����}�|���}� �


���������|�������|������� ¡¢£¤�¥¦�¤§̈�©�}�ª�|���~�«| =¬







���������	�
�	�������	�������	���	��	����������	�����	���	���	���	��	��	������	��	�
�	���������������� 	!
�	�������	���	���	��	�������	��	��� "�#�����	�
�	�������	�������	���	����	����	����� $�%�&�	�	����	��	�
�	�������	�������	���	���	&���	��	�	����	�������� '�(���	�
�	�������	�������	���	��	�
�	���&���	��	�
�	)���	(���������	*������	�+	�������� ,�-�	�
�	*������	.���������	������	��/	
��	�������	������	0112345678938	:;9;<8= >?�(���&	@=1A38�	�
��	��������	��	�
�	�������	�������	���	�����	��	����	�������� >>�(���&	B93C;22	;9D	E;26D;C8	5678938 .	�������	��	���������	
��	�
�	�������	��	���������	���	��������� >F�(���&	G2138 HIJKLJM	NOIPQJRS	PRSTUJRQTLVW������	�	��������	�����������	�����	�
�	)*XYZ	%����/	*�������	[��	\)��	���	]Z�	ZX���̂\(�� 	_� 	++̀ab+̀  ̂!
�	��������	�cde�	��	��	�/�����	��	�	�������	Zf���	��������	����������� 


(
�����	Y	ghijkil	hmhnoikpqkihrsrtuv	wx	vyu	z{z|}z{z|~�	���v�w�u�v�	���	u�u�v��xy��u���	��u���u	����	w�u	��	vyu	��v��


+b ���������u��	�~x�u��	���	���������� ¡	¢�v	£�u�	�w�¤u







������������	���
����	���������������������������������������������������������������� �����������!"#$%������������&'�����(��'������������!�!����!����!�����������������)��������������!���' �*+��,�- .�	/�������������-0�!�1��!2�344�5672�1�)��1��!�����(8#4 4#9�:5;�<=�2�>�������� ?#9�:5@��A�6!��'���(��'��������������!�����������������(�����B�����(��'������������������������'���'��!"����"�!�����!�����#CD�E+FG@FH�I���(��'��������)�����!������!���������!������� ���������'""���������'!�#=������!���������������������'!�������)�����!����� ������!���'���B������!����!�����'���#J%K����B������' �L����!�MNOPQR���!����'"�#S%6!��������T���������U����V��W�X�������?3YZ����[������!������L����*\ ]4�̂5�����������������_��)�����!�������B�'��\ ]�̂5�����̀ [�����'������V�������5�����@��A�>��� ��!a�T����L�����]4�̂5����;�<=�W�>��������#b%1���������������!�������T���������������������L����!�MNOPQR�(����B��!����!����'"����������������!�'�������������!��!�����������T����������B����!������������������� �����#c%;���������������!��������!���������������������?9d̀�����e���!'���#f%6����������������������������!���������e���!'���#g%�����������������������!������'���������L����!����������������������������'!#


�̀������e�hijkljm�iniopjlqrljistsuvwxyvw�zy{x|wz�}~v�w|w��v~x�~vwz�z �


�|~�y|��|wv����xvwzz�u���������������������zwv�����w �]







��������	�
����
��������������������
����� �������������������������� !����
����"""""""""""""""""""""""""""""""""""""""""""""""#$� ������%���		�����&'���(��
)�����	�
�������)�)"""""""""""""""""""""""""""""""""""""""""""""#*� +������(�)���	����)���)�')�	����
�)�)�%
���"""""""""""""""""""""""""""""""""""""""""""""#*� ��
�'��
���������������� !����
��������������)�)�,-������./01�')�����
��2�
3""""""""""""""##� 4���
����������)�)�(�
�	""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""#5� 4���
����)����)
��	��	�67.8919:8�.;7�������	�	""""""""""""""""""""""""""""""""""""""""""""<=� ����������	��	�
�)�(����.;70���
��������������� !����
�����""""""""""""""""""""""""""">?� @A�(��������	�
������B�%
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""">C� +���(���������(�
�������')��D�
���������������� !����
�����""""""""""""""""""""""""""">CEFGHFIGJ�KL�MGNGOPQQGH��RS�T�UKLVJPHG��������������������
������)�����'
�(�
�	�D���
����D�)��
����������%�
�������������)�%�%�)����2W	�
�-�)��DW���	���
����
��	�
�������)�)"��������������������
������C"#������
����������)�#X	��W�<X	��W���	�>X	���	�
����	��)���&'���	�
�%����%
�����������	�
��
�
��)�D�����
�	�')��D�
�����-��+������@A���))�Y4Z�[\];9.̂_19:8�̀�
"���
�����%
������)�)W�
��	�
��%����%
����)��
�����)
���)������(�
����������%�)�(���������"�)�����"�	�.;7a�b���������������������
������C"#������
��������)���'�
������������	���
�����
�
��	�
�����(�
��"�)����"�	�.;70a


c
#$ defgheijeklm�noplkqq�rst�uvwxyz{|}y~���j���qkl�d�j�k







�������������	�	�
��	��������	�������������� ���������������� ������!�����!�"���������#���$$�����%&���&���� ��'"�$��(�)��'"�%�!*���&&�"&���!���!������+���$�!�"���! $����,�'"����" � ���% �!�&���������#���$$�����%&������������������(-"��% �!�&���������#���$$�����%&���.�!*��/���0�&&��1�2345�6"'!7����#��# ��!���������#�,���89:;<:�,� ���=�����+���=��"'�����������#���$$����!*�!� ���!*����%��&����������� ��'"�$��(� >�����#���$$�����%&������������$�+�$ ���� ��'"�$�������#"���$���$�!"�,��'�"%������=���� �(�?*���!*��"'!7�����%&"�!��% �!�&���� ��'"�$������!"���&�"@�#!.�"����!*����$$�������!*�������&�#!�+��� ��'"�$������� ��$�'"��#��# ��!��=�������#�,���89:;<:���$�� ,��� ��!�=��"!�&��=(� >�����#���$$�����%&����% �!�,����,���$����ABCCDCEF�GHIIDJA����!*��KHLMCD�NOMD�#"� %�������&�"@�#!(>��������7����'�����'�!*��BCCDCEF�GHIIDJ�KHLMCD�NOMD�����"!�:P;QRS;TU� ��@�#!�"���#"�!�����=�!*��������#���$$���% �!�,�������V�$�7�!*�!*����%�����������%�!*"$���$&���%�!���+�� ���!*�!����� ��$�'"����%&���.�!"���� ���&�"&����������#�����=(� >�������!*�!������"!����!*��������#���$$����$"��W��!(�X9YZ[TT;\�]̂_̀���������#���#"�!����' �����$a"�&��!������&��!� ��!�(�>��89YZ[TT;\���������������������!*�!�"## ���" !��$��!*��,���7��$"7�"'����b�"7��������#���$$����������"��+��! ���,��(c���d��'�����%&����������&��b����#����$�������89YZ[TT;\�������.�+���'��!*����%&������ �!��##"�$��=�!"�" ����,"��!"���&�"!"#"�(e������������f�	�������������g���������h*��SZ;���%�����$�+����"��� %,����"'�&����.�,��.���$��! !!���SZ;:�!*�!������*"7�����!*�����#!�"��%��TR9;\�'�"%�!*��SZ;���%���!*�!��" �����7*����" �$"7��"�$�"���%&"�!�SZ;:U�'��" ����$�*��&�!"�$�!��%����!*��#"���#!�SZ;:�!"� ��.�#"�!�#!��" ���"#���� %���iT;j<RSQ[<R8j��&�����!�!�+�.�"��="�!"�klmnopqrlmnstpouvwMMxJy(


z*�&!���{�|}~������~�~��������}��~��������4�������~���������������������������� �¡¢�����������£ �  ¤


¥�¢¦��§����̈�©ª«��  �¬®�̄°±²³́µ¶·³̧¹�º���» ���¥���� {¼







�������������	�
�������������������������	��������������������������������� !"�#$"%&����������	�
�������������������'()*+(�,*-�-.(�/(0(1233(+4�56�7�8*)9:2+(�9*�202;,<(�=292�)*+�9>(�?@AB�9CD(E�,*-�D-.9�=*�9>()*;;*:C0FG HI>(JK�320(;E�LC0E�20=�.9-99(+�?MN�O(+.C*0.�*0�,*-+�J*D3-9(+P�*0�32F(�QQRHST)�0((=(=U�V*:0;*2=�0(:(+�O(+.C*0.�*)�320(;E�LC0E�20=�.9-99(+�?MNAW�*0�32F(�QXRHTD3*+9�320(;.E�LC0.E�20=�D2+K(+�.9-99(+P�*0�32F(�QXRHSY39C*02;U�ZN?[N�J-.9*D�92L;(�*+�3;*9�.(99C0F.P�*0�32F(�Q\]��̂����	��_���	_��	̀����������ab�c�����	���	������̂�d�����ef892+9�9>(�/(0(1233(+4�56�7�8*)9:2+(�E�9>(0�;*F�C0�:C9>�9>(�233+*3+C29(�-.(+�02D(�20=�32..:*+=ghf8(;(J9�ijjklmnopqk�roposqtgufI>(JK�9>(�O(+.C*0�*)�?MNA�9>29�2+(�J-++(09;,�2O2C;2L;(�C0�9>(�nopqk�roposqtG�f8(;(J9�nopqk�roposqt�C0�9>(�02OCF29C*0�320(g�fvw320=�9>(�nopqk�roposqt�xjkyqt�20=�20,.-L)*;=(+.�9*�C=(09C),�9>(�202;,.C.�?MN�O(+.C*0�9>29C.�2;+(2=,�C0.92;;(=�)*+�,*-+�KC9�J>*CJ(gzfI>(JK�9>(�O(+.C*0�*)�?MNA�2O2C;2L;(�)*+�CD3*+9�C09*�9>(nopqk�roposqtG�f8(;(J9�nopqk�roposqtE�9>(0�.(;(J9�{|kqm}~�jt��nopqkl�9*�*3(0�9>(�}~�jt��nopqkl�=C2;*FL*wg�f�2OCF29(�9*E�9>(0�*3(0�9>(�nopqkl�)*;=(+E�9>(0�J>(JK�9>(�O(+.C*0�*)�320(;E�LC0E�20=�.9-99(+�?MNAC0.92;;(=g�fI>(JK�)*+�0(:(+�O(+.C*0.�*)�9>(�?MNA�2.�=(.J+CL(=�C0�9>(�0(w9�3+*J(=-+(g


I>239(+�Q�������������������������������������������������������� �¡¢���£¤�������¥¦�§¢£��¦¥£�¢ ¢̈©ª«ª�¬�¦¥£��®̄°±��ª��¥¦�����²«�³´


QQ �̈¥¢̈µ«̈�£¤�¶·�£�ªª�̧¹º�»¼½¾¿®ÀÁ±¿ÂÃ�Ä«��Åª�£���«Æ�







������������	
��
��������������
���
������������������������������ !"�#"�$$$%&'()*+,-'()%.+*/0123456789:;<=> ?@�#AB�CDE�FBGHI"JH�KIH#BL�MGB�JBNBG�#AMJ�#AB�FBGHI"JH�"J�O"PG�Q"RSP#BGT�L"NJK"ML�#AB�CDEUVWXYZ[\�U]:̂_5̀5�X̀<̂5=a
��b�cABJ�L"NJK"MLIJd�JBN�FBGHI"JH�"@�MJMKOHIH�CDEef�HBB�#AB�MHH"QIM#BL�\<:g�1<�CDE�@"GLB#MIKH�"@�QAMJdBH�hB#NBBJ�H"@#NMGB�CDE�FBGHI"JH=�iBG@"GR�#AB�MSSG"SGIM#B�IJ#BGJMK�FMKILM#I"JH#PLIBH�hB@"GB�PHIJd�JBN�CDE�FBGHI"JH�@"G�MJMKOHIH=j kJlIS�#AB�CDEmno�
��������������������o��p����������q"�IRS"G#�#AB�KM#BH#�SMJBKT�hIJ�HB#T�MJL�RMGrBG�H#P##BG�@G"R�#AB�NBhHI#B�IJ#"�#AB�!BJBsMSSBGt�uvwxy"@#NMGB�LM#MhMHBz� y#MG#�#AB�!BJBsMSSBGt�uvwx�y"@#NMGBT�#ABJ�K"d�IJ�NI#A�#AB�MSSG"SGIM#B�PHBG�JMRB�MJL�SMHHN"GL=> yBKBQ#�[66̂5{|:]<̂�1:]:}<;=j ~IJLT�#ABJ�"SBJ�#AB�@"KLBG�Q"J#MIJIJd�#AB�SMJBKHT�hIJHTMJL�RMGrBG�H#P##BGz� yBKBQ#�|:]<̂�1:]:}<;T�#ABJ�HBKBQ#�X̀<̂{2VW6;8�|:]<̂5�#"�"SBJ�#AB�2VW6;8�|:]<̂5�LIMK"dh"�=� �MFIdM#B�#"T�#ABJ�"SBJ�#AB��RS~�yq���JMKOHIH�~IKBH�@"KLBG�#AM#�O"P�PJlISSBL�IJ�#AB�SGBFI"PHSG"QBLPGB=� yBKBQ#��RS~�yq��iMJBKH=#�#T�#ABJ�QKIQr�2VW6;8=a
��b�?RS"G#IJd�#AIH�CDE�QGBM#BH�M�JBN�@"KLBG�IJ�#AB�JMFIdM#I"J�SMJB�"@�#AB�|:]<̂�1:]:}<;T�RS~�yq��iMJBKH=�qAIH�@"KLBG�Q"J#MIJH�#AB�SMJBK�MJL�MHH"QIM#BL�RMGrBGH=


�AMS#BG�����������������������������������w����������� ¡�¢£�¡¤ �¥ ¦ § £̈£ ©ª���w���«¬¡̈© �¬«©�̈¦̈®̄°±°�²³ ¬«© �́µ¶·�¢° �«¬�¡¤ �̧±¡¹ º


¥®«³̈®»±® ©ª�¼½£© °°�¾¿À�ÁÂÃÄǺÆÇ·ÅÈÉ�Ê±¡�Ë° ©�¥¢±Ì  �Í
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Cx bkhpekynk]fg	z{̀f]mm	|}~	�����q��t���	�n̂	�m]f	b_n�]







��������	
������������������������������������������������� !�"���#$��$%���&��'()*+,-�����.�����/*���������.����������������0�������������������������%������������0���������/


1�2����������"����34567�)���$����&��'()*+,-�����.�������������������������/8�)���$�9:;<=>?@ABCDEBF<BGCHCC<B���������>?@ABCDEBF<BGCHCC<B��������I/J�K���������L�����������&��'()*+&���0���'����.�����/
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cd e]_fU]gZ]WTh�QRVTWYY�ijk�lmnopqrstpuv�wZS�xYWT�eyZzW







��������	����
��������������������������������������������������� �!�"��#�$%&��� �'


��������(����
����������������������
%))�����*+������������������ �!�������,��� �'


-./0123�4�56789:;8<=>�?<@�98>AB=>CDEFG�HIGJK�LM�ENI�IOIPEFQHNIFQRFGS T


UOQVGOWLOIFX�CDHFIKK�YZ[�\]̂ _̀abcd̀ef�gLE�hKIF�UiLjI k4







�����������	
��
��������������������������������������������������������������� �����!����"�#$������%&'()�*���	+�,-�.��/�0���������1���������233$4� �����1�5����6�������7���238'!9������������:+,;<�=��>�����������������7��7�����������������������?�����/4�1� @����������� =��� A���������������� =���?�? =�$�?�?BCDECFGH CIJ CKFGLM CKDDLH DKCM GKIHBCFELNC CDM DKHJFL DKNCFL DKFF IKNCBCJEILN CHI DKHIN DKMCII DKCN JKGBCHEIC CLM CKDFHF DKMCIM DKFI IKNBCNEGLL LC CKNGG CKLFF DKFM IKFBCECJIJ GGH DKNNJJ DKJJFG DKL MKFJBFCECC FJG CKDDGG DKIFNI DKGF GKJJBFFECDGI MHM LKJHDMI CKIL DKJC CCKDJBFECLLH FH CKINL CKMI DKCN MKCLBFEGGC FIN DKNCDJ DKJFFH DKLC GKJIBLECLIH FCG CKFHF CKMDM DKFH CDKLBHECCMN CIJ CKFGIL CKCCFC DKLJ MKCIOPQ CDN C CKCIM DKLF HKHFRSDC CJ CKGF CKI DKFG JKDNTUQ HD CKDJN CKDFM DKF IKDC#$�?�����V����8��������������������>������������������0WWAX3Y2�����A#�����1�ERZ�[\]̂�_̀]a�b_�BCECJIJ�cÔd̀ef�FDg�bhi�EjLL�cÔd̀ef�FCg�̂h][̀if�k\ef�]\kl[fm�h̀][f\n̂if_fòfh]f_�̂h][̀îhd�efd̂\h_�\p�îh̀][f\n̂if�eflfbn_�qâ]a�]bh�r̂f[i�biîn̂\hb[�_ǹnnfe�lfbs_K�tp�naf_f_ǹnnfe�lfbs_�fm]ffi�naf�lfbs�bkl[̂ǹif�naef_a\[i�cnrl̂]b[[r�CMI�ZOugv�nafr�kbr�wf�ifnf]nfi�b_biîn̂\hb[�b[[f[f_�̂h�naf�xyz{|}~�Raf�_ǹnnfe�{|}�nabn�̂_�le\T̂ifi�q̂na�naf�Pfhf�bllfe�������E\pnqbef�p\ebhb[r_̂_�\p�P[\wb[Ô[fe��ŝn�ibnb�]\hnb̂h�b�kĥ̀_�F�hn�_ǹnnfe�{|�}y�p\e�EjLL�bhi�BCECJIJ�n\�lefTfhnnaf_f�lfbs_�pe\k�wf̂hd�]b[[fi�̂h�h\ekb[�xyz{|}��c_ff��Eǹnnfe�lfe]fhnbdf�{|�}y�_fnn̂hd_�nabn�bef�le\T̂ifiq̂na�naf�Pfhf�bllfe"�tB���E\pnqbef��\h�lbdf�NHgK
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�����������	
�������
�������	��	�����	���	�������	��	��� !"#�$!%&	��	'!()*)&$	�+,��	-./	01��+��2	3��	4506��	��	��7&!")'	������	�����	01��+��	��	-./2	/��	80�0	�0�	9����9��8	���+�	���	:�;;6<	=�+���9	/+0�4>��2	3��	01��+�	��-./	�0�	90�9��0��8	?0��8	�+	���	0���1,���+�	��	@;;A	9���	�4���	)B#!)&#C	0+8	��0�	�09�	9���	9�+�0�+�D	,�	��	-./23�	8����1�+�	0+	0,,��,��0��	1�+�1�1	,�0E	������	��������8	���	4���	�+����1�+��	0+8	80�0F	,�����1�+���+0�	G0��80���+	���8���2
H�0,���	�	IJKLMNOLPQR	SPT	MLRUVQRWXYZ[\[][\̂ _
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TECHNICAL NOTE  


  
Artifacts Identified Post-Developmental Validation: GlobalFiler™ and GlobalFiler™ 


IQC PCR Amplification Kits  


The purpose of this document is to assist with data interpretation by providing a repository 


of artifacts, identified and characterized as a result of investigating customer reports, 


following developmental validation of the GlobalFiler kit (Part Numbers 4476135 and 


4482815) or after performance verification of the GlobalFiler IQC (Part Number A43565) 


kit. Many artifacts in this document fall below the peak amplitude threshold (PAT) used 


during validation or verification, appear outside of the read region, or are attributable to 


specific sample types not encountered during validation or verification.   


  


The GlobalFiler™ Express (Part Numbers 4476609 and 4474665) PCR amplification kit 


shares primer sequences with the mutual markers of the GlobalFiler and GlobalFiler IQC 


kits. Therefore, the artifacts described in this technical note may also be observed in the 


GlobalFiler Express kit, although artifact signal intensities and ratios to parent peaks may 


differ due to differences in primer concentrations.      


  


Background  


During developmental validation and performance verification of the GlobalFiler and 


GlobalFiler IQC PCR Amplification Kits, a 175 RFU PAT was applied to the 3500/xL 


Genetic Analyzer data. Following internal validations, many laboratories implemented 


PATs below 175 RFU. As a result of lower analysis thresholds, low-level artifacts not 


identified in the developmental validation/performance verification have been reported.   


  


Due to the wide variety of sample and substrate types processed in forensic laboratories, 


it is not feasible to process all sample and substrate type combinations during STR kit 


development and validation testing. Instead, representative samples and substrates are 


selected and analyzed during this process. Therefore, it is possible for sample-specific 


artifacts to be identified through customer reports and subsequently tested and 


characterized in the Thermo Fisher Scientific HID Laboratory. Such artifacts are included 


in this document to assist in interpreting data generated from similar sample or substrate 


types.   
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Various mechanisms, such as dye byproducts, the formation of secondary structures, non-


traditional stutter, non-specific binding, or non-human interaction can introduce artifacts 


into PCR STR data. The detectable presence and intensity (peak height) of these artifacts 


can depend upon amplification and/or electrophoresis conditions, such as elevated PCR 


cycle numbers or CE system sensitivity differences.        


  


  


Method  


Artifacts included in this technical note were detected and characterized post-product 


development. Artifacts from standard PCR phenomena, such as traditional stutter or 


minus A peaks, or observed during the developmental validation species specificity 


studies are not included. See the GlobalFiler and GlobalFiler IQC User Guide (Publication 


Number 4477604) for information on these artifacts.   


The data herein is specific to GlobalFiler or GlobalFiler IQC kit data run on a 3500 series 


instrument and, unless otherwise noted, was generated following all manufacturer-


recommended PCR and electrophoresis conditions, as documented in the GlobalFiler and 


GlobalFiler IQC User Guide. The information provided also applies to 


GlobalFiler/GlobalFiler IQC kit data run on other electrophoresis platforms, although peak 


heights and base pair sizes may differ.      


  


Newly identified and characterized artifacts will be periodically added to this document.  
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Summary Table: Click on the hyperlinks for more information.  
 


Dye Channel  Locus  Artifact ID  


Approximate  


Base Pair (bp) 


Size  


Typical Allele 


Call  


6-FAM™  


D3S1358  
GF_D3-1  132 bp  OL, 17.2 or 17.3  


GF_D3-2  126-127 bp  Varies  


vWA  GF_vWA-1  204 bp  OL or 22.3  


D16S539  GF_D16-1  228  OL  


TPOX  GF_TPOX-1  N-24 bp  Varies  


VIC™  


N/A  
GF_VIC-1  94 bp  OMR  


GF_VIC-2  95 bp  OMR  


Y indel  GF_YIndel-1  84 bp  OL  


D8S1179  


GF_D8-1  114-121 bp  Varies  


GF_D8-2  124 bp  OL or 7.2  


GF_D8-3  113 bp  OL  


D21S11  GF_D21-1  207 bp  29.3 or 30  


D18S51  
GF_D18-1  286 bp  13.1  


GF_D18-2  N-2 bp  Varies  


DYS391  GF_DYS391-1  N-5 bp  Varies  


NED™  


N/A  GF_NED-1  63 bp  N/A  


D2S441  


GF_D2NED-1  91-100 bp  Varies  


GF_D2NED-2  N-2 to N-2.5 bp  Varies  


GF_D2NED-3  76 bp  8  


D19S433  
GF_D19-1  N-6 bp  Varies  


GF_D19-2  N+2 to N+4 bp  Varies  


TH01  GF_TH01-1  N-10 to N-12 bp  Varies  


FGA GF_FGA-1 N+2 bp Varies 


GF_FGA-2 N-8 Varies 


TAZ™  


N/A  GF_TAZ-1  250 bp  OMR  


D5S818  
GF_D5-1  180 bp  OL  


GF_D5-2  142 bp  OL or 7.3  


SE33  


GF_SE33-1  N-90 bp  Varies  


GF_SE33-2  352.5 bp  15.2  


GF_SE33-3  424 bp  OL  


SID™  D2S1338  GF_D2SID-1   345 bp  OL  
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Detailed Artifact Descriptions 


Dye Channel: 6-FAM 


Locus: D3S1358 


Artifact ID: GF_D3-1 


• Location: ~132 bp 


• Probable cause: DNA template dependent artifact likely caused by a non-STR 


amplification byproduct 


• Typical signal intensity: relative to DNA input amount (typically <175 RFU with a     


1 ng template input) 


  


Figure 1: PCR artifact (GF_D3-1) observed in GlobalFiler, obtained from 1 ng 007 control DNA, at 132 bp in D3S1358. 


The y-axis is scaled to 300 RFU, and the artifact is 28 RFU.   


 


Artifact ID: GF_D3-2  


• Location: ~126-127 bp  


• Probable cause: DNA template independent artifact likely caused by a dye 


derivative, which is a cleavage of the dye from the labeled primer  


• Typical signal intensity: <175 RFU 


• Additional info:  


o May be promoted by post-manufacturing activities, such as repeated 


freeze/thaw cycles, extended use of the kit beyond recommended storage 


conditions, or the introduction of chemical factors (for example, cleaning 


reagents)  
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Figure 2: Dye artifact (GF_D3-2), obtained from a non-template control (NTC) amplified with GlobalFiler (30 cycles), at 


126.58 bp in D3S1358. The y-axis is scaled to 35 RFU and the artifact is 34 RFU.  


 


Locus: vWA  


Artifact ID: GF_vWA-1  


• Location: ~204 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present  


• Additional Info:  


o Has been observed in a variety of crime scene related sample types (for 


example, swabs of car parts, clothing, cigarette butts, and swabs of 


miscellaneous items recovered outdoors)  


o Sequencing studies have shown that the artifact sequence has partial 


homology to yeast and fungal species commonly found in the environment 


with no sequence homology to the human genome.  
 


 


Figure 3: Sample dependent artifact (GF_vWA-1) observed in GlobalFiler, obtained from a swab of a bottle with 


undetermined quantity/input amount  at 204.09 bp in vWA. The y-axis is scaled to 170 RFU, and the artifact is 149 RFU.  
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Locus: D16S539  


Artifact ID: GF_D16-1  


• Location: ~228 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present  


• Additional Info:  


o Related to the GF_VIC-2 and GF_SE33-3 artifacts also listed in this 


document.  


o The combined sequencing and NCBI BLAST search results for the three 


related artifacts indicate the most likely source of the artifacts is cross-


reactivity with some species of pig or wild boar DNA 


o This artifact has also been observed in the Identifiler Plus kit at ~247-248 


bp in the FAM dye channel (IDP_FAM-1)  
 


  


Figure 4: Sample dependent artifacts observed in GlobalFiler, obtained from a kidney of an unknown animal species. 


The artifact peak heights range from 931 RFU to 2814 RFU and are circled in red at (A) 228.18 bp in FAM (GF_D16-1), 


(B) 95.19 bp in VIC (GF_VIC-2) and (C) 423.69 bp in TAZ (GF_SE33-3). The artifact peak heights range from 931 RFU 


to 2814 RFU.  


 


A   


B   


C   
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Locus: TPOX  


Artifact ID: GF_TPOX-1  


• Location: N-24 bp (typically observed ~24 nucleotides before the parent TPOX 


peak(s))  


• Probable cause: DNA template dependent artifact likely caused by formation of a 


secondary structure in the target sequence  


• Typical signal intensity: relative to DNA input amount (~0.4% to 1% of the parent 


peak height)*  


• Additional Info:  


o This artifact has also been observed in the Identifiler™ Plus kit at ~14 to 15 


nucleotides before the parent TPOX peak(s) (IDP_TPOX-1).   
 


 


Figure 5: PCR artifact (GF_TPOX-1) observed in GlobalFiler, obtained from 1 ng 007 control DNA, located 24.08 bp 


before the 8 allele in TPOX. The y-axis is scaled to 200 RFU and the artifact is 51 RFU, which is 0.4% of the parent 8 


allele.   
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Dye Channel: VIC  


Locus: N/A  


Artifact ID: GF_VIC-1  


• Location: ~94 bp  


• Probable cause: DNA template dependent artifact likely caused by a non-STR 


amplification byproduct or formation of a secondary structure in the target sequence  


• Typical signal intensity: relative to DNA input amount (~0.3% to 0.7% of the X peak 


height)*   


  


Figure 6:  PCR artifact (GF_VIC-1) observed in GlobalFiler, at ~94 bp, between the Y indel and Amelogenin loci, labeled 


as an OMR (Outside Marker Range flag). The y-axis is scaled to ~200 RFU and the artifact is 148 RFU, which is 0.73% 


of the X allele.  


 


Artifact ID: GF_VIC-2  


• Location: ~95 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present  


• Additional Info:  


o Related to the GF_D16-1 and GF_SE33-3 artifacts also listed in this 


document. 


o The combined sequencing and NCBI BLAST search results for the three 


related artifacts indicate the most likely source of the artifacts is cross-


reactivity with some species of pig or wild boar DNA.  


o As per the species specificity section of the GlobalFiler/GlobalFiler IQC 


user guide, horse DNA produced a similar artifact just before the 


Amelogenin marker.  


• Refer to Figure 4, peak B in the VIC channel  
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Locus: Y indel  


Artifact ID: GF_YIndel-1  


• Location: ~84 bp  


• Probable cause: DNA template dependent artifact likely caused by a non-STR 


amplification byproduct  


• Typical signal intensity: can vary in peak height from lot to lot and sample to sample 


but typically <175 RFU with a 1 ng template  


• Additional Info:  


o May be observed in male and female samples  


 


Figure 7: PCR artifacts (GF_YIndel-1) observed in GlobalFiler, obtained from multiple replicates of 1 ng 007 control DNA  


at ~84.5 bp in the Y indel locus. The y-axis is scaled to 200 RFU and the artifacts range from <20 RFU to ~70 RFU.   


  


 


Figure 8: PCR artifact (GF_YIndel-1) observed in GlobalFiler, obtained from a female sample of unknown input amount 


at 84.81 bp in the Y indel locus. The y-axis is scaled to 200 RFU and the artifact peak height is 172 RFU.  
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Locus: D8S1179  


Artifact ID: GF_D8-1  


• Location: ~114-121 bp  


• Probable cause: DNA template independent artifact likely caused by a dye 


derivative, which is a cleavage of the dye from the labeled primer 


• Typical signal intensity: <175 RFU  


• Additional info:  


o May be promoted by post-manufacturing activities, such as repeated 


freeze/thaw cycles, extended use of the kit beyond recommended storage 


conditions, or the introduction of chemical factors (i.e. cleaning reagents) 


 


  


Figure 9: Dye artifacts (GF_D8-1) obtained from several amplification non-template controls (NTCs) amplified with 


GlobalFiler, at ~117 bp in D8S1179. The y-axis is scaled to 70 RFU and the artifacts are <70 RFU. 


 


Artifact ID: GF_D8-2  


• Location: ~124 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present  


• Additional Info:  


o Has been observed in a variety of crime scene related sample types (for 


example, mop/broom fringe, cigarette butts, skin swabs)  


o Sequencing studies have shown that the artifact sequence has partial 


homology to bacterial species commonly found in soil and aquatic 


environments with no sequence homology to the human genome.  
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Figure 10: Sample dependent artifact (GF_D8-2) observed in GlobalFiler, obtained from a swab of mop/broom fringe at 


124.42 bp in D8S1179. The y-axis is scaled to 500 RFU, and the artifact is 458 RFU.  


 


Artifact ID: GF_D8-3  


• Location: ~113 bp  


• Probable cause: DNA template independent artifact likely caused by a dye 


derivative, which is a cleavage of the dye from the labeled primer   


• Typical signal intensity: <50 RFU, when kit is stored per recommendations  


• Additional info:  


o Artifact grows slowly over time but is not expected to be higher than 50 RFU 


unless kit reagents are stored improperly or used beyond the in-use time 


limits/expiration date  
 


 


Figure 11: Dye artifact (GF_D8-3), obtained from a non-template control (NTC) amplified with GlobalFiler, at 112.66 bp in 


D8S1179. The y-axis is scaled to 200 RFU and the artifact is 95 RFU after completion of an accelerated storage study 


equal to 10 years at -20º C or 2 years at 4º C.  
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Locus: D21S11  


Artifact ID: GF_D21-1  


• Location: ~207 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present  


• Additional Info:  


o Has been observed in a variety of crime scene related sample types (for 


example, swabs of car parts and other miscellaneous items)   


o Sequencing studies have shown that the D21S11 artifact sequence has 


partial homology to yeast and fungal species commonly found in the 


environment, such as from plants, soil and decaying organic matter, with no 


sequence homology to the human genome.  


o This artifact has also been observed in the Identifiler Plus kit at ~207 bp in 


the vWA locus (IDP_vWA-4).  


 


 


Figure 12: Sample dependent artifact (GF_D21-1) observed in GlobalFiler, obtained from a vehicle swab with 


undetermined quantity/input amount at ~207 bp in D21S11. The y-axis is scaled to 175 RFU and the artifact is 163 RFU.    


 


Locus: D18S51  


Artifact ID: GF_D18-1  


• Location: ~286 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present  


• Additional Info:  


o Observed in a swab of the fringe of a mop/broom  
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o Sequencing studies have shown that the artifact sequence has partial 


homology with the Pseudomonas putida bacterium. At the time of the 


search, the NCBI BLAST statistics for this match included an E value of 


1.0e-138 with 94% query coverage and 99% identity.**  


 


Figure 13: Sample dependent artifact (GF_D18-1) observed in GlobalFiler, obtained from a swab of mop/broom fringe at 


286.40 bp in D18S51. The y-axis is scaled to 500 RFU, and the artifact is 482 RFU.  


 


Artifact ID: GF_D18-2  


• Location: N-2 bp (typically observed ~2 nucleotides before the parent D18S51 peak(s))  


• Probable cause: DNA template dependent artifact (N-2 stutter) caused by a 


dinucleotide repeat stretch in the flanking region   


• Typical signal intensity: relative to DNA input amount (~2-4% of the parent peak height)* 


•  Additional Info:  


o This N-2 stutter is observed less frequently than traditional N-4 stutter.  


 


 


Figure 14: PCR artifact (GF_D18-2) observed in GlobalFiler, obtained from a reference sample located 2.01 bp before 


the 14.2 allele in D18S51. The y-axis is scaled to 500 RFU and the artifact is at 104 RFU, which is 2% of the parent 


peak.  
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Locus: DYS391  


Artifact ID: GF_DYS391-1  


• Location: N-5 bp (typically observed ~5 nucleotides before the parent DYS391 


peak(s))  


• Probable cause: DNA template dependent artifact likely caused by polymerase 


slippage (atypical stutter) due to a repeating nucleotide region within the target 


sequence range  


• Typical signal intensity: N/A – to date, the artifact has only presented as a shoulder 


of the typical N-4 stutter peak  


• Additional Info:  


o The same repeating region and related artifact is also present at the 


DYS391 marker in the Yfiler™ Plus PCR Amplification Kit. 


  


 


Figure 15: PCR artifact (GF_DYS391-1) observed in GlobalFiler, obtained from a reference sample located ~5 bp before 


the 10 allele as indicated by the red arrow. The y-axis is scaled to 1000 RFU. The artifact presented as a shoulder to the 


typical N-4 stutter peak but was not detected as a unique peak.  
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Dye Channel: NED  


Locus: N/A  


Artifact ID: GF_NED-1  


• Location: ~63 bp  


• Probable cause: DNA template independent artifact likely caused by a primer dimer 


(interaction of two or more primers)   


• Typical signal intensity: relative to kit storage and usage conditions 


• Additional info:  


o Not always reproducible upon reamplification  


o May be caused or exaggerated by suboptimal kit storage or usage 


conditions, such as extended bench time at ambient temperature during 


PCR setup  


 


Figure 16: Primer dimer artifacts (GF_NED-1), obtained from four different samples amplified with GlobalFiler, at ~63.5 


bp in the NED dye channel, which is before the D2S441 marker range and before the start of the read region. The y-axis 


is scaled to ~500 RFU and the artifact heights are variable, ranging from undetected to <500 RFU.   


 


Locus: D2S441  


Artifact ID: GF_D2NED-1  


• Location: ~91-100 bp  


• Probable cause: DNA template independent artifact likely caused by a dye 


derivative, which is a cleavage of the dye from the labeled primer   


• Typical signal intensity: <175 RFU, when kit is stored per recommendations  


• Additional info:  


o May be promoted by post-manufacturing activities, such as repeated 


freeze/thaw cycles, extended use of the kit beyond recommended storage 


conditions, or the introduction of chemical factors (i.e. cleaning reagents)  
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Figure 17: Dye artifact (GF_D2NED-1), obtained from a non-template control (NTC) amplified with GlobalFiler, at 90.85 


bp in D2S441. The y-axis is scaled to 200 RFU and the artifact is 50 RFU after completion of an accelerated storage 


study equal to 10 years at -20º C or 2 years at 4º C.    


 


Artifact ID: GF_D2NED-2  


• Location: N-2 to N-2.5 bp (typically observed ~2-2.5 nucleotides before the parent 


D2S441 peak(s))  


Probable cause: DNA template dependent artifact likely caused by N-2 stutter or 


the formation of a secondary structure in the target sequence  


• Typical signal intensity: relative to DNA input amount (~0.5% of the parent peak 


height)*   


 


Figure 18: PCR artifacts (GF_D2NED-2) observed in GlobalFiler, obtained from a reference sample located 2.44 bp 


before the 9.1 allele and 2.34 bp before the 14 allele in D2S441. The y-axis is scaled to 1000 RFU and the artifacts are 


at 97 RFU and 78 RFU, which are 0.6% and 0.5% of the respective parent peaks.  
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Artifact ID: GF_D2NED-3  


• Location: ~76 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present   


• Additional Info:  


o Has been observed in a variety of crime scene related sample types (for 


example, mop/broom fringe, cigarette butt inside a sink, items near a toilet, skin 


swabs)  


o Sequencing studies have shown that the artifact sequence has partial 


homology with the Acinetobacter johnsonii XBB1 bacterial strain. At the time of 


the search, the NCBI BLAST statistics for this match included an E value of 


2.0e-19 with 91% query coverage and 94% identity.**  


  


Figure 19: Sample dependent artifact (GF_D2NED-3) observed in GlobalFiler, obtained from a swab of mop/broom 


fringe at 76.51 bp in D2S441. The y-axis is scaled to 400 RFU, and the artifact is 223 RFU.  
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Locus: D19S433  


Artifact ID: GF_D19-1  


• Location: N-6 bp (typically observed ~6 nucleotides before the parent D19S433 


peak(s)) Probable cause: DNA template dependent artifact likely caused by the 


formation of a secondary structure  


• Typical signal intensity: relative to DNA input amount (<1% of the parent peak 


height)*   


  


Figure 20: PCR artifact (GF_D19-1) observed in GlobalFiler, obtained from 1 ng input reference DNA located 5.91 bp 


before the 13 allele in D19S433. The y-axis is scaled to 700 RFU and the artifact is 75 RFU, which is 0.6% of the parent 


13 allele.  


 


Artifact ID: GF_D19-2  


• Location: N+2 to N+4 bp (typically observed ~2 to 4 nucleotides after the parent 


D19S433 peak(s))  


• Probable cause: DNA template dependent artifact likely caused by a primer 


derivative, which is a byproduct of the primer manufacturing process  


• Typical signal intensity: relative to both the amount of primer derivative present, 


which may vary from lot to lot, and DNA input amount   
 


 


Figure 21: PCR artifact (GF_D19-2) observed in GlobalFiler, obtained from 1 ng 007 control DNA located 2.41 bp after 


the 15 allele in D19S433. The y-axis is scaled to 540 RFU and the artifact is 29 RFU, which is 0.5% of the parent 15 


allele.  
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Locus: TH01  


Artifact ID: GF_TH01-1  


• Location: N-10 to N-12 bp (typically observed ~10-12 nucleotides before the parent 


TH01 peak(s))  


• Probable cause: DNA template dependent artifact likely caused by formation of a 


secondary structure in the target sequence  


• Typical signal intensity: relative to DNA input amount (~0.4% to 0.9% of the parent 


peak height)*   


• Additional Info:  


o This artifact has also been observed in the Identifiler Plus kit at ~8 to 12 


nucleotides before the parent TH01 peak(s) (IDP_TH01-1) 
 


 


Figure 22: PCR artifact (GF_TH01-1) observed in GlobalFiler, obtained from 1 ng 007 control DNA located 11.65 bp 


before the 7 allele in TH01. The y-axis is scaled to 300 RFU and the artifact is 68 RFU, which is 0.7% of the parent 7 


allele. 
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Locus: FGA  


Artifact ID: GF_FGA-1  


• Location: N+2 (typically observed ~2 nucleotides after the parent FGA peak(s))  


• Probable cause: DNA template dependent artifact likely caused by a primer 


derivative, which is a byproduct of the primer manufacturing process  


• Typical signal intensity: varies relative to the amount of primer derivative present, 


which may vary from lot to lot, and DNA input amount   
 


  


Figure 23: PCR artifacts (GF_FGA-1) observed in GlobalFiler, obtained from 1 ng 007 control DNA. located 


approximately 2 bp after the 24 and 26 alleles in FGA. The y-axis is scaled to 200 RFU and the artifacts are 29 RFU 


and 28 RFU, which is ~0.5% of the parent 24 and 26 alleles.  


 


Artifact ID: GF_FGA-2  


• Location: N-8 bp (typically observed ~8 nucleotides before the parent FGA peak(s))  


• Probable cause: DNA template dependent artifact (N-8 stutter) caused by a 


tetranucleotide repeat stretch in the flanking region   


• Typical signal intensity: relative to the DNA input amount present (~0.4% to 0.7% of 


the parent peak height, reported as high as 2.0%)*   


• Additional Information: 


o This N-8 stutter is observed less frequently than traditional N-4 stutter 
 


 


Figure 24: PCR artifact (GF_FGA-2), obtained from 1 ng 007 control DNA amplified with GlobalFiler IQC, located 


approximately 8 bp before the 24 allele in FGA. The y-axis is scaled to 400 RFU and the stutter is at 29 RFU, which is 


0.6% of the parent peak. 
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Dye Channel: TAZ  


Locus: N/A  


Artifact ID: GF_TAZ-1  


• Location: ~250 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present 


• Additional Info:  


o Has been observed in a variety of sexual assault samples (for example, 


labia swabs, condom, etc.)  


o Sequencing studies have shown that the GF_TAZ-1 artifact sequence has 


partial homology with the Porphyromonas asaccharolytica (gram-negative 


anaerobic bacteria) genome. At the time of the search, the NCBI BLAST 


statistics for this match included an E value of 2.0e-56 with 96% query 


coverage and 82% identity.**  


o This artifact has also been observed in the Identifiler Plus kit at ~240 bp in 


the D21S11 locus (IDP_D21-2).  


 
Figure 25: Sample dependent artifact (GF_TAZ-1) observed in GlobalFiler, obtained from a swab of a condom, at 


249.91 bp in the TAZ dye channel between D13S317 and D7S820. The y-axis is scaled to 1000 RFU, and the artifact is 


678 RFU.  
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Locus: D5S818  


Artifact ID: GF_D5-1  


• Location: ~180 bp  


• Probable cause: DNA template dependent artifact likely caused by a non-STR 


amplification byproduct  


• Typical signal intensity: relative to DNA input amount (typically <175 RFU with a 1 


ng template input)  


 


Figure 26: PCR artifact (GF_D5-1) observed in GlobalFiler, obtained from 007 control DNA, at 180.89 bp in D5S818. 


The y-axis is scaled to 300 RFU and the artifact is 38 RFU.    


 


Artifact ID: GF_D5-2  


• Location: ~142 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present 


•  Additional Info:  


o Has been observed in sample types potentially exposed to fecal matter (for 


example, rectal/anal and peri-anal swabs)    


o Sequencing studies have shown that the artifact sequence has partial 


homology with the Lachnoclostridium genome. At the time of the search, the 


NCBI BLAST statistics for this match included an E value of 8.0e-37 with 95% 


query coverage and 90% identity.**  
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Figure 27: Sample dependent artifact (GF_D5-2) observed in GlobalFiler, obtained from a peri-anal swab, at 141.75 bp 


in D5S818. The y-axis is scaled to ~5000 RFU and the artifact is 1479 RFU.  


 


Locus: SE33  


Artifact ID: GF_SE33-1  


• Location: N-90 bp (typically observed ~90 nucleotides before the parent SE33 peak(s))  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of human DNA containing a Single Nucleotide Polymorphism (SNP) 


internal to the SE33 primer binding sites that allows an unlabeled non-SE33 primer 


to bind   


• Typical signal intensity: relative to the amount of contributor present with the SNP 


(~15% to 30% of the parent peak height)* 


• Additional Info:  


o Depending on location of the parent SE33 allele containing the SNP, the 


artifact could appear in D13S317, D7S820 or SE33. 


o The SNP exists within a segment of the population of African and European 


descent (Davis, et al, 2012).  


▪ Davis, C., Ge, J., King, J., Malik, N., Weirich, V., Eisenbe, A.J., 


Budowle, B. (2012). Variants observed for STR locus SE33: a 


concordance study. Forensic Science International. Genetics, 6(4), 


494-497. doi:http://dx.doi.org/10.1016/j.fsigen.2011.12.002  
 


  


Figure 28: Sample dependent artifact (GF_SE33-1) observed in GlobalFiler, obtained from a reference sample, at 


302.32 bp that appears in the D7S820 locus and is 90.04 bp before the SE33 25.2 parent peak. The y-axis is scaled to 


~30,000 RFU with the artifact at 4615 RFU, which is 29% of the parent 25.2 allele.  
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Artifact ID: GF_SE33-2  


• Location: ~352.5 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present  


• Additional Info:  


o Observed in a stain from a boot  


o Sequencing studies have shown that the artifact sequence has partial 


homology with the Kosakonia cowanii and Klebsiella pneumoniae genomes. 


At the time of the search, the NCBI BLAST statistics for these matches were 


as follows: E value 3.0e55, 95% query coverage, 77% identity (Kosakonia 


cowanii) and E value 1.0e-47, 95% query coverage, 75% identity (Klebsiella 


pneumoniae).**  
 


  


Figure 29: Sample dependent artifact (GF_SE33-2, red arrow) observed in GlobalFiler, obtained from a stain on a boot, 


labeled as a 15.2 allele at 352.47 bp in the SE33 locus. The y-axis is scaled to 3000 RFU, and the artifact is 2340 RFU. 


The peak (15 allele at 130 RFU) identified by the green arrow is not stutter and is part of the human DNA profile within 


the sample.  


 


Artifact ID: GF_SE33-3  


• Location: ~424 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present  


• Additional Info:  


o Related to the GF_D16-1 and GF_VIC-2 artifacts also listed in this document.  


o The combined sequencing and NCBI BLAST search results for the three 


related artifacts indicate the most likely source of the artifacts is cross-


reactivity with some species of pig or wild boar DNA.  


o As per the species specificity section of the GlobalFiler/GlobalFiler IQC user 


guide, this artifact was observed with pig DNA during developmental 


validation.  


• Refer to Figure 4, peak C in the TAZ channel. 
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Dye Channel: SID  


Locus: D2S1338  


Artifact ID: GF_D2SID-1  


• Location: ~345 bp  


• Probable cause: sample dependent artifact likely caused by the presence and 


amplification of non-human DNA in the sample  


• Typical signal intensity: relative to the amount of non-human DNA present  


• Additional Info:  


o Has been observed in a variety of crime scene related sample types (for 


example, swab of moldy hat, fingernail scrapings, boot and gloves found 


outside, etc.)  


o Sequencing studies have shown that the artifact sequence has no homology 


to the human genome, and at the time of the NCBI BLAST search there 


were no significant matches to genetic sequences in the database.**  


 


  


Figure 30: Sample dependent artifact (GF_D2SID-1) observed in GlobalFiler, obtained from fingernail scrapings, at 


345.06 bp in D2S1338. The y-axis is scaled to 1000 RFU and the artifact is 860 RFU.  


  







 


For Research, Forensic or Paternity Use Only. Not for use in diagnostic procedures. For licensing and limited use restrictions visit 


thermofisher.com/HIDlicensing  


26                               Revision E 


Conclusions  


Thermo Fisher Scientific’s Human Identity STR kits are subjected to rigorous development 


specifications and criteria to prevent the presence of artifacts. However, the diversity of 


sample types, variation in storage conditions, and the use of analysis approaches that 


promote higher sensitivity for the forensic application can lead to the observation of 


artifacts not typically observed during development. This document will be periodically 


updated with additional reported and characterized artifacts identified post-product 


development to assist in the analysis and interpretation of STR results.  


Comments  


*The observed percentages are provided for guidance only and are based on available 


data. These percentages have not been confirmed to the same extent as, for example, 


average marker stutter percentages.  


** Refer to https://blast.ncbi.nlm.nih.gov/Blast.cgi for information on BLAST statistics. 


BLAST statistics and matches observed can change over time as new sequences are 


added to the database. Match information and the associated statistics are provided for 


informational purposes only and do not suggest that a particular artifact was conclusively 


caused by the named organism.  
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Revision History  


 


Revision  Date  Description  


A  11/29/2017  Initial publication.  


B  4/2/2018  • Updated artifact IDs by adding GF prefix to existing ID  


• Changed VIC OMR-1 artifact ID to GF_VIC-1  
• Added 7 new artifacts (GF_D3-2, GF_D8-2, GF_D18-1, 


GF_D2NED-3, GF_TAZ-1, GF_SE33-2, GF_D2SID-1)  


• Added Typical Allele Call column to Summary Table  


• Changed picture and updated caption for GF_TH01-1  


• Added Comments section with updated BLAST info  


• Various minor wording/grammar edits   


C  2/12/2019   •  Added two new artifacts (GF_D18-2 and GF_D19-1)  


D  5/6/2020  • Added references to the GlobalFiler IQC PCR 


Amplification Kit  


• Added six new artifacts (GF_D16-1, GF_VIC-2 


• , GF_D8-3, GF_DYS391-1, GF_D19-2, GF_SE33-3)  


• Updated GF_D2NED-1 artifact description and figure  


• Various minor wording/grammar edits  


E 6/22/2022 • Added two new artifacts (GF_FGA-1 and GF_FGA-2) 


• Various minor wording, grammar, and formatting edits 
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Prep-n-Go™ Buffer


Publication Part Number 4466622 Rev. B Revision Date June 2012 


Note: For safety and biohazard guidelines, refer to the “Safety” section in the user guide for your AmpFlSTR® Direct PCR 
Amplification Kit. For every chemical, read the Safety Data Sheets (SDSs) and follow the handling instructions. Wear appropriate 
protective eyewear, clothing, and gloves.


Product description
Prep-n-Go™ Buffer is optimized for use with AmpFlSTR® Direct PCR Amplification Kits (for example, the AmpFlSTR® Identifiler® 
Direct PCR Amplification Kit, 200 reaction kit Part no. 4467831; 1000 reaction kit Part no. 4408580; and other and other Applied 
Biosystems® STR direct chemistries).
Prep-n-Go™ Buffer is optimized for the following sample types:
 • Part no. 4467079 optimized for untreated paper substrate
 • Part no. 4471406 optimized for buccal swab substrate


For instructions on using the Prep-n-Go™ Buffer, refer to the user guide for your AmpFlSTR® Direct PCR Amplification Kit.


Performance characteristics
The Prep-n-Go™ Buffer is developed and manufactured by Life Technologies Corporation. We test each lot of kits to ensure that the 
buffer performs according to specifications and is free from human DNA contamination.


Limited Product Warranty
Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth in the Life Technologies' General Terms and 
Conditions of Sale found on Life Technologies’ website at www.lifetechnologies.com/termsandconditions. If you have any 
questions, please contact Life Technologies at www.lifetechnologies.com/support.


Part 
Number Part Storage Conditions


4467079 Prep-n-Go™ Buffer (untreated paper substrate), 5 tubes, 0.5 mL each Room temperature, protect from light


4471406 Prep-n-Go™ Buffer (buccal swab), 1 bottle, 80 mL







For support visit www.lifetechnologies.com/support 
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Product information


The ProFlex™ PCR System is an end-point thermal cycler, specifically designed for the
amplification of nucleic acids using the Polymerase Chain Reaction (PCR) process.
The user interface includes a touchscreen with a graphical display that shows the
time, status, and temperature for each run. A touchscreen keypad allows you to enter
information into fields on the display screen.


About the system


There are five models of the ProFlex™ PCR System:


Description Cat. No.


ProFlex™ 96-Well PCR System 4484075


ProFlex™ 3x32-Well PCR System 4484073


ProFlex™ Dual 96-Well PCR System 4484076


ProFlex™ Dual Flat PCR System 4484078


ProFlex™ Dual 384-Well PCR System 4484077


Five interchangeable ProFlex™ Sample Blocks are available:


Description Cat. No.


ProFlex™ 96-Well Sample Block 4483637


ProFlex™ 3x32-Well Sample Block 4483638


ProFlex™ Dual 96-Well Sample Block 4484071


ProFlex™ Dual Flat Sample Block 4484074


ProFlex™ Dual 384-Well Sample Block 4484072


The ProFlex™ PCR System allows you to:
• Run three experiments at a time with the 3x32-well, 0.2-mL block
• Interchange the blocks (e.g. exchange the ProFlex™ 3x32-Well Sample Block with


the ProFlex™ 96-Well Sample Block, the ProFlex™ Dual 96-Well Sample Block, the
ProFlex™ Dual Flat Sample Block, the ProFlex™ Dual 384-Well Sample Block, and
vice-versa)


• Access the system remotely through a mobile application
• Program the instrument from the touchscreen interface


1
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• Simulate other PCR instruments with Thermal Simulation modes
• Optimize your PCR with the help of the Veriflex™ blocks


Figure 1   ProFlex™ 3x32-Well PCR System


Figure 2   ProFlex™ 96-Well PCR System


This user guide provides information on how to maximize the capabilities of your
ProFlex™ PCR System. This user guide provides unique instructions for the different
ProFlex™ block types at the beginning of each section.


Detailed specifications for the ProFlex™ PCR System are found in Appendix C,
“Instrument specifications“.


Use the Touchscreen


You interact with the instrument using a touchscreen. Table 1 describes the several
buttons common to many of the screens in the ProFlex™ System.


Table 1   Buttons in the touchscreen


Button Function


Returns to the previous screen


Chapter 1 Product information
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Button Function


1. Current temperature


2. Time remaining


3. Status of the block (pre-heating, running,
and so on)


4. Username


Scrolls up and down through a list of items.


 and  buttons. View other stages


Closes the current modal window.


Indicates whether the Wi-Fi is on or off.


Indicates whether a USB is inserted into the
instrument.


Indicates whether the instrument is connected
to the network.


Chapter 1 Product information
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When you touch a field that requires the input of text, the text editor, as seen in the
following figure, opens. Table 2 displays the buttons to touch to enter different
information types.


Table 2   Buttons to enter different information


To... Touch


Enter a lowercase letter A letter button.


Enter an uppercase
letter


, then the letter (s). When you are done, touch  again.


Enter punctuation or
other symbols


, then the symbol(s). When you are done, touch 
again.


Delete the last letter


Close the editor and save
any changes


 to accept the entry and close the editor.


Close the editor and
discard any changes


Enter text


Chapter 1 Product information
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When you touch a field that requires a numerical input, the numeric editor, as seen in
the following figure, opens. Table 3 displays the buttons to touch to perform different
functions while entering numbers.


Table 3   Functions performed by entering numbers


To... Touch


Enter a number A number button.


Enter decimal, colon, or
infinity symbol


the button with the respective symbol.


Delete the last number


Close the editor and save any
changes


Touchscreen menu overview


On powering on the instrument, you will first see the following Splash screen.


Figure 3   ProFlex™ PCR System Splash screen


After the Splash screen, the Home screen appears.


Enter numerals


Chapter 1 Product information
Touchscreen menu overview1
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The instrument has interchangeable blocks, and detects which module is present on
the system automatically. After the block completes initializing, depending on the
block in use, the Home screen displays status dials; three for the ProFlex™ 3x32-Well
Sample Block and one for the ProFlex™ 1x96-Well Sample Block, the ProFlex™ Dual 96-
Well Sample Block, the ProFlex™ Dual Flat Sample Block, and the ProFlex™ Dual 384-
Well Sample Block.


Figure 4    Home screen


The Home screen includes the following features:


1. Status dial: The number of dials appearing on the Home screen varies with the
block module in use. While the instrument is in use, the status dial displays the
current temperature of the block, the time elapsed for a run, and the run status.
When the instrument is not in use, the status dial/s will show the 'Set Up Run'
display. You can start a run by touching the status dial where it says Set Up Run.
For instructions on starting a run by this method, see “Perform a run“ on
page 51.


2. Sign In: Touch Sign In to create an account or to enter information to sign in to
your account.


• To create a new account:
a. In the Sign In screen, touch Sign Up.
b. In the Create An Account screen, enter your personal information,


create a user name and password, and enter a name for the default
folder that will contain the account information.


Chapter 1 Product information
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c. Touch Create Account


• To sign-in to an existing account:
a. Enter your user name and password.


Note: To sign-in to an existing account as an administrator, enter your
user name as "Administrator" and password as "password".


b. Touch Sign In.


Note: Once you have signed into your account, the Sign In button on the Home
screen turns to My Account. The user name (custom or administrator) appears in
the bottom-left of the Home screen.


3. New Method: Touch New Method to create a new run method with the help of
the default templates that are pre-loaded with the instrument. Touching New
Method takes you to the Setup Run screen that allows you to create a new run
method by using the default templates or existing methods. You can also create a
run method for incubation from the Setup Run screen.


Chapter 1 Product information
Touchscreen menu overview1
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4. Open Method: Touch Open Method to select an existing run method to start a
run. Touching Open Method takes you to the Select Method screen that displays
the existing run methods. The run methods are sorted and stored in various
folders. Select a folder to display the run methods within the folder. Touch a run
method under the Method name to edit that run method in the edit mode.


5. Incubate: Touch Incubate to use the instrument as a precise incubator for non-
PCR workflows.


6. Settings: Touch Settings to configure the instrument.


Chapter 1 Product information
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Install and connect to a network


This chapter includes the procedures for installing the ProFlex™PCR System.


Site requirements


The ProFlex™ PCR System is for indoor use. Ensure that the installation site:
• Meets the spatial and weight requirements (see “System specifications“ on


page 74)
• Meets environmental requirements (see “Environmental requirements“ on


page 14)
• Is within 1 m (3 ft.) of an AC power source receptacle
• Is away from water


Environmental requirements


Ensure that the installation site is maintained under the following conditions:


Table 4   Temperature and humidity requirements


Condition Acceptable range


Temperature 15 to 30°C (59 to 86°F)


Humidity 15 to 80% relative humidity, non-
condensing


Avoid placing the instrument adjacent to heaters, cooling ducts, or in direct sunlight.
Fluctuations between day and night temperatures can cause system instability. Place
away from any equipment that vibrates, such as a refrigerator or centrifuge.


2


Temperature and
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requirements
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The ProFlex™ PCR System has a Pollution Degree rating of 2. It may be installed in an
environment that has non-conductive pollutants only, such as dust particles or wood
chips. Typical environments with a Pollution Degree II rating are laboratories and
sales and commercial areas.


The safety of ProFlex™ PCR System use was tested for altitudes up to 6000 ft.


Materials


• Scissors, pocket knife, or box cutter
• Compressed air
• Protective hardware, as appropriate (see below)


Use the following devices to protect the ProFlex™ PCR System from damage resulting
from electrical hazards and the resultant loss of data. Before installing the system,
decide what additional hardware (if any) you want to install.


• Power line regulator (1.5-kVA)
• Surge protector/line conditioner (10-kVA)
• Uninterruptible power supply (1.5-kVA)


Unpack the product


IMPORTANT! Save the packing materials and box in case you need to ship the
instrument for service.


1. To unpack the ProFlex™ System:
a. Cut the straps securing the instrument box.


b. Cut the tape securing the top flaps of the instrument crate, then open the
flaps.


c. Remove the ProFlex™ System Accessories from the instrument and set them
aside.


d. Lift and remove the cover from the instrument crate.


e. Remove the packing material from the ProFlex™ System, then inspect the
instrument for shipping damage.


IMPORTANT! If the ProFlex™ System is damaged, note the location and
appearance of the damage, then contact Technical Support or your service
representative (see “Customer and technical support“ on page 101).


Pollution


Altitude


Required
materials


Optional
protective
hardware


Chapter 2 Install and connect to a network
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2. Move the ProFlex™ System to the desired installation site. Follow these
guidelines for lifting and moving:


• Make sure that you have a secure, comfortable grip.
• Keep your spine in a neutral position.
• Bend at the knees and lift with your legs.
• Do not lift and twist your torso at the same time.


3. Verify that the package containing the ProFlex™ System Accessories includes the
ProFlex™ System Starter Kit :


• Power cord cable
• ProFlex™ System Starter Kit
• USB-enabled Wi-Fi Card (Part No. 4483658)


Set up the system


1. Remove the packing material:
a. Open the ProFlex™ System heated cover.


b. Remove the packing material from the ProFlex™ sample block(s) (ProFlex™


96-Well Sample Block, ProFlex™ 3x32-Well Sample Block, ProFlex™ Dual 96-
Well Sample Block, ProFlex™ Dual Flat Sample Block, or ProFlex™ Dual 384-
Well Sample Block) .


c. Using a can of compressed air, deliver a blast of air into each well of the
sample block(s) to remove any particles that may have collected during
transportation.


2. Install the sample block. To place the sample block into the instrument base:
a. Facing the ProFlex™ Base unit away from you, pull the lever all the way to


the right hand side.


Figure 5   ProFlex™ System Base unit and the ProFlex™ 3x32-Well Sample Block)


Chapter 2 Install and connect to a network
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b. Place the sample block onto the ProFlex™ Base with the latching mechanism
to the right.


Figure 6   ProFlex™ System Base unit with the latching mechanism to the right


c. Push the latching mechanism all the way to the left to secure the block onto
the base.


Figure 7   ProFlex™ System Base unit with the latching mechanism to the left


Note: If the sample block module is not seated in place correctly, the instrument
will not be able to detect the block type.


Note: To change the sample block from one type to the other, see Change sample
blocks.


3. Close the heated cover.


4. Connect the power cable to the ProFlex™ System.


Figure 8   Power cable inlet in the ProFlex™ System


5. (Optional) Install any of the recommended protective devices (see “Optional
protective hardware“ on page 15).


6. Connect the power cable to the AC power source receptacle.
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7. Connect the instrument to the network by inserting the ethernet cable into the
ethernet port at the back of the ProFlex™ System. For instructions on setting up
the wired connection, see “Set up the wired connection“ on page 19.
In the absence of the ethernet cable or the ethernet port, you can connect the
instrument to the network via the USB-enabled Wi-Fi Card (Cat. No. A26774) as
shown in the following graphic.
Insert the Wi-Fi Card into the USB port at the back of ProFlex™ System. For
instructions on setting up the wireless connection, see “Set up the wireless
connection“ on page 21


Figure 9   USB port in the ProFlex™ System unit


8. Toggle the power switch, then wait for the instrument to start up. The
touchscreen displays the Main Menu, indicating that the ProFlex™ System
startup is complete. When you power on the instrument, the instrument may
require about 45 seconds to start up.


Note: First time users will be prompted with the End User License Agreement
(EULA) screen. See List item. on page 30 for more information on the EULA.


Figure 10   ProFlex™ System Touchscreen Home
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See “Set up the system“ on page 16 for instructions on connecting the ProFlex™


System to the network. To set up the wired connection:


1. On the Home screen, touch Settings.


Figure 11   ProFlex™ PCR System Settings screen


2. In the Settings screen, touch Instrument Settings.


Figure 12   ProFlex™ PCR System Instrument Settings screen


3. In the Instrument Settings screen, touch Network Connection.


Figure 13   ProFlex™ PCR System Network Connection screen


Set up the wired
connection
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4. In the Network Connection screen, touch Wired.
The Network Configuration screen opens up.


Figure 14   ProFlex™ PCR System Network Configuration screen


In the Network Configuration screen, you can choose to connect to the network
by obtaining the IP address either automatically (using DHCP) or manually. If
your instrument is not on a network, you do not need to set the IP address.


Note: Ask your system administrator if the IP address is assigned statically or
dynamically. For static addresses, you need to know the IP address for the
instrument, the subnet mask, and the default gateway.


• Automatically:
Touch Obtain an IP address automatically (using DHCP). A check mark
appears when DHCP is selected.
or


• Manually:
Touch Use the following IP Address, then enter the appropriate IP
addresses for the instrument, the Subnet Mask, and, optionally, the Default
Gateway, the Primary DNS Server, and the Secondary DNS Server using the
numeric editor. Addresses are in the form of X.X.X.X, where each X is a 3-
digit number, from 001 to 255.


5. Touch OK to save the changes and go back to the Network Connection screen.
Touch Cancel to exit the screen without saving the changes.
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See “Set up the system“ on page 16 on connecting the USB-enabled Wi-Fi Card into
the ProFlex™ System. To set up the wireless connection:


1. Refer to “Set up the wired connection“ on page 19 through step 3 to arrive at the
Network Connection screen.


2. In the Network Connection Type screen, touch Wireless.


Figure 15   ProFlex™ PCR System Network Connection screen


The Choose Network screen will come up and the wireless symbol will appear
active. Touch Cancel to exit the screen.


Note: During initial setup, if you selected the Wired option in the Network
Connection Type screen, you will be required to enter your IP address if you
selected the Static IP wired option. If you selected the Dynamic IP wired option,
the IP address is automatically populated.


3. Once a wireless connection has been detected, a list of the available networks will
be displayed in the Choose Network screen. Touch the network name of your
choice or touch Join Other Network.
If you choose Join Other Network, the Configure and Join Network screen opens.


4. In the Configure and Join Network screen, enter the name and security type of
the network.


Note: When you touch in the Network Name field, a keypad will come up to
facilitate making the entry.


5. From the Security type drop-down menu, touch to select the security type and
enter the relevant information in the screen.


Note: Contact your IT Systems Administrator for information on security type.


You can select from the following options:
• Open
• WEP
• WPA Personal
• WPA2 Personal


Set up the
wireless
connection
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• WPA Enterprise
• WPA2 Enterprise


Note: The above options are available only if you selected Join Other Network in 
step 3. You cannot change the security type if you selected an existing network.


6. Touch Join to continue or Cancel to exit from the Find and Join a Network
screen.


7. Depending on the security type you have selected, enter the appropriate
passwords and touch Join.
If you entered the correct information, the Network Connection Complete screen
will appear. Touch OK to continue. If you entered incorrect information, the
Network Connection Failed screen will come up and you will require to go back
to security type screen to resolve the issue. Touch OK to continue.


By default, you are not required to sign in on the instrument, however this can be
changed in the administrator settings. If the instrument is configured by an
Administrator to allow guest access (  Settings4Manage Users4Sign In Required
set to off), you can use the instrument without signing in.


If you do not sign in to the instrument:
• All actions are logged to Guest user profile.
• You have access only to the Public folder for selecting and storing experiments.
• You cannot transfer data to the Cloud (only to USB or network drive).


In the home screen:


1. Touch  Sign In.


2. Touch Get Started.


3. Touch Name, then enter a username and touch Enter.


4. Touch Password, then enter password and touch Enter.


5. Touch Confirm Password and repeat the previous step.


6. Touch Create profile.


Note: You can link your instrument profile to your Thermo Fisher Connect
account at this point, or you can link after signing in.


7. Sign in to the profile you just created.


In the home screen:


1. Touch  Sign In.


2. Touch Sign In, then select your username.


3. Enter your password, then touch Enter.


Link your instrument profile to Thermo Fisher Connect once signed in.


Use instrument
without signing in


Create a new user
profile on the
instrument


Sign in
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In the home screen:


1. Touch  My Profile.


2. Touch Sign Out.


Linking your profile to your Thermo Fisher Connect account allows you to:
• Download methods stored in your Cloud account to the instrument.
• Transfer methods from the instrument to your Cloud account.


Link your instrument profile to Thermo Fisher Connect


1. Sign in to your instrument profile.


2. Touch  My Profile.


3. Touch Cloud.


4. Enter your Thermo Fisher Connect username and password, then touch Link
Account.


5. Touch Done to exit the confirmation screen.


Your instrument profile will link to your Thermo Fisher Connect account.


Sign out


Link instrument
profile to your
Thermo Fisher
Connect account
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Set up mobile connectivity on a mobile device


Download the "Instrument Connect Mobile Application" on your mobile device.
1. For an iPad™ or an iPhone™, download the application from the iTunes™ music


store or by searching for Instrument Connect by Thermo Fisher Scientific.


2. For Android devices, download the application from Google™ Play by searching
for Instrument Connect by Thermo Fisher Scientific.


3. Log in to the instrument connect mobile application using your Thermo Fisher
Connect login and password.
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You can configure the following instrument settings by touching Settings on the
Home screen:


Note: The Manage Users button is visible only when you sign in as an administrator.
· Instrument Settings: Touch Instrument Settings to set various additional


parameters:
Set the following in the Instrument Settings screen:


Note: The Backup/Restore and Restore Factory Settings are available only when
you sign in as an administrator.


· Instrument Name: Touch the Instrument Name field and, using the text editor,
enter up to 25 alphanumeric characters to identify the instrument.


Note: The instrument name cannot have spaces. Separate consecutive characters
with a hyphen or underscore; for example, MyInstrument.


Recommended
instrument
settings
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· Date/ Time: Touch Date/ Time to set the date and time for a run.
a. Enter the date and time in the Date/Time field using the numerical editor


that comes up when you place the cursor in the respective fields.
You can toggle between AM and PM by touching in the field directly.


b. Touch OK to save the date and time changes or Cancel to exit.


· Sleep Mode: In the Sleep Mode screen, touch the Off and On toggle button to
disable or enable, respectively, the sleep mode.
In the 'On' mode, you can edit the time (in minutes) after which the instrument
will go from the idling state into standby mode.


· Network Connection: Touch Network Connection to select the type of network
connection. You can select from the Wireless and Ethernet options. For details on
using the Wireless and Ethernet options, see “Set up the wired connection“ on
page 19 and “Set up the wireless connection“ on page 21, respectively.
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· Heated Cover: Use the On and Off toggle button in the Heated Cover screen to
enable and disable, respectively, editing the heated cover idling temperature.


a. To edit the idling temperature, touch On
b. Enter a temperature between 30°C and 110°C.
c. Touch OK to save, or touch Cancel to exit without saving your changes.


· Remote Service: Use the On and Off toggle button in the Remote Service screen
to enable or disable, respectively, remote service. The feature allows the
instrument to periodically upload data to a remote server.


a. To enable remote service, touch On.


b. Touch OK to save, or touch Cancel to exit without saving the changes.
On clicking OK, the system tests the connection to the Remote Server. If the
connection is successful, the Remote Server Connection screen displays the
following message:
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In the absence of a valid network connection, the system will fail to connect
to the Remote Server, and the Remote Server Connection screen displays the
following message:


Note: To connect to the ProFlex™ PCR System with your mobile device (using
the PCR Essentials app), Remote Services must be switched on. For more
information on instrument features, visit http:www.thermofisher.com/proflex.


· Printer Configuration: In the Printer Configuration screen, enter the IP address
of the printer in the Remote Printer IP Address
After you have entered the IP address, touch OK to save the change or Cancel to
exit the screen.
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· Multi-Instrument Setup: Use this feature to allow multi-instrument runs on
visible instruments. In the Multi-Instrument Setup screen, touch:


a. The Off and On toggle button to make the instrument on which you are
running an experiment invisible or visible, respectively, to other
instruments on the network.


b. The second set of Off and On toggle buttons to ignore or find, respectively,
other instruments on the network.


· Backup/Restore (for Admin only): In the Backup/ Restore screen, touch:
· Backup Instrument to back up the instrument settings, user accounts, and


methods on the instrument you are working to a USB drive.
· Restore a Backup to view the files that you have backed up on a USB drive.


This feature can be useful in event of a hardware failure or while setting up
multiple instrument runs.
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· Restore Factory Settings (for Admin only): Touch Restore Factory Settings to
remove all the data and customized settings and revert to factory settings. Touch
Yes to confirm if you want to restore factory settings or Cancel to exit the screen.
At the end of the restoration process, the message, "Your instrument has been
restored." will be displayed and the instrument will automatically reboot after 30
seconds.


Note: All data and settings will be erased once factory settings are restored.


· About Instrument: Touching About Instrument will take you to the About
Instrument screen where you can find out more information about the instrument
as well as view the End User License Agreement (EULA).
· Touch About Instrument to find out more about the ProFlex™ PCR System. In


the About Instrument screen, you can view information like firmware version
and instrument statistics.


· Touch EULA to view the End User License Agreement. You can also save the
EULA document to a USB drive.
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· Run History: The Run History screen displays the entire list of runs performed
using a particular ProFlex™ PCR System.


a. In the Run History screen, touch a particular Run ID to view the details of that
run.


b. Touch Export to save the run details to a USB device or Print to print the run
details.


Note: If you sign in as an Administrator, you can manage the Run History. For
example, deleting a run history.
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· Maintenance & Services: You can perform the following in the Maintenance &
Services screen:
· Software Update: Touch Software Update to update the System firmware. See 


“Upgrade the system firmware“ on page 63 for instructions on updating the
firmware.


· Service Reminders: Touch Service Reminders to set the time interval for the
service reminder. Use the Off and On toggle button to turn off and on,
respectively, the service reminder. If you select On, the time interval field
becomes visible. Touch the time interval field to choose from 12 Months, 9
Months, 6 Months, 3 months, and 1 Month. Touch OK to save the change or
Cancel to exit the screen.


· Self Verification Test: Touch Self Verification Test for the instrument to conduct
a check on the instrument hardware. The check includes testing the block, heated
cover, and other components. See Chapter 4, “Maintain the instrument“ for
instructions on conducting the self-verification test.


· Export Instrument Log: Touch Export Instrument Log to export the instrument
logs to a USB. Insert the USB into the USB drive before using this feature.


· Block Verification Test: Touch Block Verification Test to perform a block
verification test. Ensure that you have the Temperature Verification Kit (TVK)
(Cat. No. 4377669) before performing this test. Touch:
· Verify Block Temperature to carry out the block temperature test.


a. Choose the test type from Heated Cover, Temperature Verification, or
Temperature Non-Uniformity.


b. Touch Next. Connect the TVK, and depending on the test type perform
insert the TVK probe into a specific zone.


c. Touch Start Test.
· Verify Cycle Performance to check the cycle performance of the instrument.
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· Manage Users (for Admin only): Touch Manage Users to manage the instrument
when it is being used by multiple users. Touch:
· Security Mode to choose the security mode of the instrument. You can choose


from Open Mode, Restricted Mode 1, and Restricted Mode 2.
· Open Mode: In this mode, you can use an instrument without having an


account.
· Restricted Mode 1: In this mode, you can use an instrument only if you have a


valid account. You can create a new account. See “Touchscreen menu
overview“ on page 10 for more information on creating a user account.


· Restricted Mode 2: This mode is designed for the lab that wants to provide
limited flexibility on what can be run on the instrument. In this mode, a user
cannot edit, create, or delete methods. You must log in, and once logged in,
you can only run methods that are designated by an administrator.
As an administrator, you must create an account for each of your users, and
you must designate which methods you want these users to be able to run. To
select methods that you would like to allow your users to run, log in as the
administrator and save the desired methods into a folder called 'restricted'.
After logging off as administrator, only the users you have created will be
allowed to use the machine, and they will only be able to run (not
edit/delete/move) the methods that have been added to the "restricted" folder.
See “Touchscreen menu overview“ on page 10 for more information on
signing into an account as an administrator.


· Sign Out Timer to change the duration of inactivity before a user has signed out.
You can change the time in the Edit Time field.


· Manage Accounts to edit the administrator account information.
a. Touch a row with the account name and in the Manage Account screen edit


the account information.
b. Touch Delete Account to delete an administrator account and Reset


Password to reset a password.
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· USB Shortcuts: Touch USB Shortcuts to display the shortcuts available when a
USB is inserted into an instrument.


a. Touch Show Shortcuts to display the shortcuts. Select from View methods,
Export run reports, Backup / Restore (only if signed in as an administrator),
and Update software.


b. Touch Save to save the change or Cancel to exit the screen.


When a USB device is plugged into the USB port, a pop-up dialog box with
pre-selected options is displayed.


Touch Do not show again to prevent the pop-up from appearing when the
USB device is inserted in the future or Close to dismiss the pop-up screen.
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Change sample blocks


IMPORTANT! Ensure that you don't change the block while the ProFlex™ Instrument
is powered on. This can cause extreme damage to the hardware itself.


The ProFlex™ System features an interchangeable sample block module allowing
portability and versatility in sample configuration.


The ProFlex™ System supports the following sample blocks:
• ProFlex™ 96-Well Sample Block
• ProFlex™ 3x32-Well Sample Block
• ProFlex™ Dual 96-Well Sample Block
• ProFlex™ Dual Flat Sample Block
• ProFlex™ Dual 384-Well Sample Block


To change the sample block:


1. Power down the instrument using the main power switch on the back of the
instrument.


2. Pull the lever out from the sample block module and move it towards the right to
loosen the block from the base.


3. Remove the current sample block from the base.


4. Place the sample of block of your choice onto the base.


5. Pull the lever towards the left and into the instrument to secure the module.
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Operating the ProFlex™ PCR System


Load samples into the instrument


Note: Refer to How to Use MicroAmp™ Reaction Plates, Tube Strips, and Tubes (Pub. no.
100033471) for instructions on filling, sealing, and loading MicroAmp™ reaction
plates, tube strips, and tubes.


Note: Trays and retainers are required for use with the ProFlex™ 96-Well Sample
Block when either strip tubes or single tubes are used. Without the proper
tray/retainer support, it is possible that some compression or deformation of the tubes
will occur. For more information on the consumables used, visit thermofisher.com/us/
en/home/life-science/pcr/pcr-plastics.html


Consumable


MicroAmp™ Optical 96-Well
Reaction Plate (0.2mL) 1


2


3


MicroAmp™ Reaction Tube
with Cap 1


2


3


3


Consumables
used
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Consumable


MicroAmp™ 8-Tube Strip


or


MicroAmp™ Reaction Tube
without Cap


Note: Cat. No. 4381850
comprises two components: a
tray and a retainer.


1


2


4


3


5


Fill, seal, and load tubes


1. Set the 96-well tray on a splash-free 96-well base.


2. Place the reaction tubes in the tray.


1


2


3


1 MicroAmp™ Reaction Tube with Cap (0.2-mL)
2 MicroAmp™ 96-Well Tray for VeriFlex™ Blocks
3 MicroAmp™ Splash Free 96-Well Base


3. Pipette the samples into the reaction tubes.


4. Cap the tubes.


5. Place the sealed reaction tubes and tray into the instrument without the splash-
free base.


Fill, seal, and load reaction plates


1. Place the reaction plate on a splash-free 96-well base.


2. Pipette the samples into the sample wells.
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3. Seal the plates using one of the following:


• MicroAmp™ Cap Strips.
• MicroAmp™ Adhesive Film.


4. Place the sealed reaction plate into the instrument without the splash-free base.


Load tubes without caps


To load the 96-well tray/retainer:


1. Place the tray on the splash-free 96-well base.


2. Load tubes onto the tray using either single tubes or the 8-tube strips.


3. Place the retainer over the tubes.


4. Pipette the sample into the tubes.


5. Cap the tubes using a MicroAmp™ 8-Cap Strip.


1


2


4


3


5


1 MicroAmp™ 8-Cap strip (N8011535)
2 MicroAmp™ 96-Well Retainer (4381850)
3 MicroAmp™ 8-Tube Strip (0.2-mL N8010680) or MicroAmp™ Reaction Tube without Cap


(0.2-mL N8015033/ N8011533)
4 MicroAmp™ 96-Well Tray (4381850)
5 MicroAmp™ Splash Free 96-Well Base (4312063)
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Place the sample tray or plate onto the sample block(s)


The steps for placing the sample tray on the sample block(s) are the same for:
• A sample tray/retainer
• A sample tray without a retainer
• A 96-well plate.


1. Lift the sample tray from the splash-free 96-well base and place it in the sample
block(s).


2. Place the MicroAmp™ Tray or Plate onto the sample block(s) so that well A1 is at
the upper left corner of the tray, as shown in the following figure:


Figure 16   MicroAmp™ Optical 96-Well Reaction Plate (0.2 mL)


3. Close the heated cover.


This section describes how to load samples into the MicroAmp™ reaction tubes or the
MicroAmp™ tube strips into a ProFlex™ 3×32-Well Sample Block.


1. Pipette the samples into the MicroAmp™ reaction tubes or the MicroAmp™ tube
strips.


2. If you are using the MicroAmp™ tube strips, secure the tube strip with the
MicroAmp™ cap strip. You can use the MicroAmp™ Cap Installing Tool (Handle)
to fix and remove the cap or cap strip.


3. Place the MicroAmp™ 3x32-Well Retainer for VeriFlex™ Systems onto the sample
block.


IMPORTANT! The retainer is essential and we recommend its usage at all times
along with the ProFlex™ 3 × 32-Well PCR System.


Figure 17   MicroAmp™ 3x32-Well Retainer (Part number 4481669)


Load samples in
the ProFlex™


3 × 32‑Well PCR
System
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4. Place the MicroAmp™ reaction tubes or the MicroAmp™ tube strips within the
retainer that's been placed on the sample block.


5. Close the heated cover.


Create a new run method


1. In the Home screen, touch New Method.


Figure 18    Touchscreen Home


The Setup Run screen opens up.
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2. In the Setup Run screen, touch Open Template, Open Method, or Incubate.


Figure 19   Setup Run screen


a. Touch Open Template to create a new method using an existing template.
Select from the categories listed in the Select Method Template screen.


Figure 20   Select Method Template screen


b. Touch Open Method to create a new method using an existing run method.
Select from the methods listed in the Select Method screen.


Note: The Select Method screen opens up if you touch Open Method in the
Home screen or in the Setup Run screen.


Figure 21    Select Method screen
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3. Irrespective of the source for creating a new run method, once you select one of
the methods, you will come to the Method Edit screen.


Figure 22   Preview of Run Method


See “Edit a run method“ on page 42 for instructions on editing a run method.


Note: You can choose to directly start a run without editing a run method. To
start a run, touch Choose Block (for the ProFlex™ 3x32-Well PCR System) or
Verify Block (for the remaining block types).


Edit a run method


The Edit Method screen serves as a preview of the run method you have selected.


If you do not want to edit any of the parameters, you can start a run directly by
touching Choose Block (for the ProFlex™ 3x32-Well PCR System) or Verify Block (for
the remaining block types).


1. In the Edit Method screen for the run method that you have selected, touch Edit
or anywhere on the graphical temperature profile to start editing the parameters.


Figure 23   Options available in the Run Method preview screen


You will see that each of the numbers are surrounded by black fields indicating
that they are editable. At this point, you can edit any of the temperatures, times,
heated cover, number of cycles, and other parameters seen on the screen.
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2. Touch Manage Steps to manage the steps; for example, add or delete a stage or
step, or set more advanced parameters.


a. Touch Add Steps to add a step.


b. Touch Remove Steps to delete a step.


c. Touch Add Stages to add a stage.


d. Touch Remove Stages to delete a stage.


The '+' buttons appear while adding a step or stage, while the '–' buttons appear
while deleting a step or stage.


Figure 24   Manage Steps screen


Touch Done to finish managing the steps or Advanced Options to modify the
advanced parameters.


3. Touch Advanced Options to edit the VeriFlex™ blocks, AutoDelta, Ramp Rates,
and Simulation Mode parameters.


Figure 25   Advanced Options screen


• Touch Simulation Mode to set the simulation mode. The simulation modes
include the following:


– No Simulation
– GeneAmp™PCR System 9600
– GeneAmp™ PCR System 9700
– Veriti™ 96-Well 0.2mL
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– Bio-Rad™ C1000 Touch™


– Bio-Rad™ MyCycler™
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– Eppendorf™Mastercycler® gradient
– MJ Research™ PTC-200


Note: Simulation modes make ProFlex™ System perform like another
instrument. This is done by simulating the ramp rate of another instrument.
Not all of the listed simulation modes are available on all configurations of
ProFlex™ System


Figure 26   Advanced Options — Simulation Mode


In the Simulation Mode screen:
a. Select the instrument you would like to simulate.


Touch No Simulation to run the instrument in the default mode
b. Touch Done to save the selection or Cancel to exit the screen.
c. Use the button in the top right corner of the screen to return to the


Advanced Options screen.
• Touch Ramp Rates to edit the ramp rate of the individual steps.


Figure 27   Advanced Options — Ramp Rates


a. Touch a particular ramp rate to open the editor to edit the ramp rate.
b. Touch Done to save the selection or Cancel to exit the screen.
c. Use the button in the top right corner of the screen to return to the


Advanced Options screen.


Note: If you set a simulation mode other than No Simulation, then the ramp
rate will be locked and unavailable for editing.


• Touch VeriFlex™ to edit the VeriFlex™ blocks parameter.
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a. Touch the  icon to choose the steps you want to apply VeriFlex™.


Figure 28   Advanced Options — VeriFlex™


b. In the Edit VeriFlex™ screen, adjust the temperature range across the
block for the selected steps.


Figure 29   Edit VeriFlex™


– Touch Remove VeriFlex™ to remove the VeriFlex™ blocks setting.


Note: Remove VeriFlex™ is visible only if there is an existing
VeriFlex™ blocks setting.


– Touch Done when finished or Cancel to exit the screen.
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c. Touch Done to return to the Edit Method screen.
d. Use the button in the top right corner of the screen to return to the


Advanced Options screen.
• Touch AutoDelta to apply the AutoDelta setting to a step.


a. Touch the  icon to choose the steps you want to apply AutoDelta.


Figure 30   Advanced Options — AutoDelta
b. In the Edit AutoDelta screen, enter the information for setting up


AutoDelta.
a. Enter the Starting Cycle.
b. Enter the DELTA temperature and/or time. Use the '-' and '+' toggle
button to set the DELTA values to be either negative or positive,
respectively.


c. Touch Remove AutoDelta to remove the AutoDelta setting.


Note: Remove AutoDelta is visible only if there is an existing
AutoDelta setting.


d. Touch Done when finished or Cancel to exit the screen.


Figure 31   Edit AutoDelta
c. Touch Done to return to the Edit Method screen.


Once you have edited a run method, you can save the method to the destination
folder by touching Save As in the Run Method preview screen or choose to start
a run without saving the run method.
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4. Touch Save to save the edited run method.


Note: Touch Save As to save an edited template as a new method. The Save
button appears as Save As when you create a new method from an edited
template.


Figure 32   ProFlex™ System Run Method preview screen


a. In the Save screen, enter a name of the edited run method.


Note: Names can be up to 100 characters. Names may not contain any of
the following characters: %*?|;:,!@#$.()<>/\"'`~{}[]=+&^ (tab). Spaces,
underscores, and dashes are allowed.


b. Touch a folder (for example, )to select a destination folder where
you want to save the run method.


Note: The Save As button turns to Save in the Edit Method screen once you have
saved the template as a new method.


5. Touch Save when you are done.
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Manage methods and folders


Use this feature to copy a run method from one folder to another, rename a particular
method name, or delete a method.


Note: If your instrument has been connected to the Thermo Fisher Connect, you will
automatically see Cloud as one of your folder options.


1. In the ProFlex™ System Home screen, touch Open Method to go to the Select
Method screen.


Figure 33   Home screen
2. In the Select Method screen, touch:


• New Folders to create a new folder, or
• Manage Folders to edit an existing method


Figure 34   Select Method screen
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3. Touch New Folder, and in the New Folder dialog box, enter a name for the new
folder you want to create.


Touch Enter.


4. In the Manage Folders screen,


a. Touch Copy to copy a run method from one existing folder to another. For
example, you can copy a run method from the Public folder into the New
folder 1. You can also copy a run method from an existing folder into a new
folder.


Note: Back up your method files to a USB drive frequently, or before
sending in your ProFlex™ System for service.
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b. In the Copy Method screen, select the folder you would like to copy the
method to, or touch New Folder. Touch Paste Method.


c. Touch Rename to rename a particular method/ folder name.
d. Touch Delete to delete a particular method/ folder.
e. Touch Done to save the changes and return to the Select Method screen.


Perform a run


Prepare your samples and load the sample block(s) as described in “Load samples
into the instrument“ on page 36.


1. Close the cover.


2. Start a run from the Home screen in one of the following ways. Touch:


• New Method
• Open Method
• Incubate
• Status dial/s


Note: See “Create a new run method“ on page 40 to create a new run method or
see “Edit a run method“ on page 42 to edit an existing run method.


3. Touch Verify Block.


Note: For the ProFlex™ Dual 384-Well PCR System, touch Choose Block.
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The Run Parameters screen is displayed:


Figure 35   Run Parameters screen


Verify the name of the run method that you have selected, and in case of the
ProFlex™ 3x32 Well PCR System touch the dial corresponding to the block that
you are using to perform the run.
Reaction volumes are specific to the type of instrument:


• ProFlex™ 1x96 Well PCR System: 10 to 80 µL
• ProFlex™ 3x32 Well PCR System: 10 to 80 µL
• ProFlex™ Dual 96-Well PCR System: 10 to 100 µL
• ProFlex™ Dual Flat PCR System: maximum 30 nL
• ProFlex™ Dual 384-Well PCR System: 5 to 20 µL


4. Touch the field under Run ID, then enter the applicable information in the Enter
the Run ID screen.
The default Run ID is YYYYMMDDHHMM, where “YYYYMMDD” is the date
and “HHMM” is the current time.
You can choose to retain the default Run ID.


5. Touch Add Comment to enter any comments about the run.


6. Touch Start Run. The cover is heated to the required temperature, then the run
begins.
While the run is in progress, the Home screen is displayed. When the run is
complete, the Status Dial/s on the Home screen displays Done and Remove
Samples.


7. Touch Done once you have removed the samples.
The Status Dial is now ready for another run and displays Set Up Run.
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Perform a run on multiple instruments


Use the Multi-Instrument Setup feature to perform runs on multiple instruments.


1. In the Multi-Instrument Setup screen, touch the Off and On toggle button to
make the instrument on which you are running an experiment visible to other
instruments on the network.


2. Touch the second set of Off and On toggle buttons to find other instruments on
the network.


3. Select an existing or new method and proceed to the Start Run screen.


4. In the Start Run screen, touch Scan Devices instead of the Start Run button.


Note: The Scan Devices button appears in the Start Run screen when you enable
the multi-instrument run.


The instrument starts scanning for all available ProFlex™ PCR System
instruments on the same network which have the "Make Visible" setting enabled.
All available instruments are displayed in a table in the Multi-Instrument Run
screen.
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5. Select one or more instruments from the table to enable the Start Run button.


6. Touch Start Run.
Once a run starts and completes successfully on a remote instrument, a pop-up
message saying that the workflow has ended appears.


Note: You cannot monitor a run taking place remotely.


There are two ways in which you can set up the instruments to perform the multi-
instrument function:


• To make instruments available on the same network, connect each instrument to
the Ethernet point via a LAN cable.


• To form your own subnet, connect all the instruments to one network switch.


Use the Multi-Instrument Setup feature to perform runs on multiple instruments.


1. In the Multi-Instrument Setup screen, touch the Off and On toggle button to
make the instrument on which you are running an experiment visible to other
instruments on the network.


2. Touch the second set of Off and On toggle buttons to find other instruments on
the network.


3. Select an existing or new method and proceed to the Start Run screen.


Connect the
instruments


Perform a run on
multiple
instruments
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4. In the Start Run screen, touch Scan Devices instead of the Start Run button.


Note: The Scan Devices button appears in the Start Run screen when you enable
the multi-instrument run.


The instrument starts scanning for all available ProFlex™ PCR System
instruments on the same network which have the "Make Visible" setting enabled.
All available instruments are displayed in a table in the Multi-Instrument Run
screen.


5. Select one or more instruments from the table to enable the Start Run button.


6. Touch Start Run.
Once a run starts and completes successfully on a remote instrument, a pop-up
message saying that the workflow has ended appears.


Note: You cannot monitor a run taking place remotely.
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Monitor a run


After a run has started, the Home screen appears again with the dials updated with
current information on the run. The dials display the following run information:


• Current block temperature
• Time remaining since the run started
• Run status


To monitor the run progress, touch the dial that is running to go the Run Monitoring
screen.


Figure 36   ProFlex™ System Home screen


Monitor via the
Home screen
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You can follow the status of a run using the Run Monitoring screen as shown in the
following figure:


Figure 37   ProFlex™ System Run Monitoring screen


The screen shows the run method profile and additional information that does not
appear in the Dial on the Home screen.


Table 5   Elements of the Run Monitor screen


Element Description


Start Time Displays the time a run started.


Time Remaining Displays the time remaining for a run.


~ End Time Displays the approximate time at which the run will end.


Monitor via the
run monitor
screen
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Element Description


Provides more details about the run. Touching Details
brings up the Progress Details screen with the following
run information:


• Run ID


• Run User


• Simulation Mode


• Start time


• Estimated End time


• Sample Temperature


• Cover Temperature


• Reaction Volume


• Helps edit run parameters like temperature, time, and
cycles.


• Helps skip the current holding step. However, if the
run is currently ramping, the Skip button will not
function.


Helps pause a run. Touching Pause changes the button to
. Touch  to continue the run.


Helps stop a run. After a run has completed or been
aborted, the Home screen appears again.
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If a power failure occurs during a run, the instrument attempts to continue the run
when the power returns. The run begins at the first step of the stage where the power
failed.


Note: If the time between the initial power failure and the time the power returns is
more than 12 hours, the run is not continued.


View and export the run report


To view a report:


1. In the Home screen, touch Settings.


2. In the Settings screen, touch Run History.


3. In the Run History screen, touch the Run ID of the run you want to view.
The report is displayed.


4. Touch Export to save the report on a USB drive. Touch Print.


Remove the samples from the instrument


Grasp the sample tray/retainer assembly or reaction plate firmly with both hands (or
by using MicroAmp™ Multi Removal Tool, Cat. no. 4313950) and gently rock it back
and forth until the tubes (or plate) are free.


CAUTION! Sample caps may pop off if the cover is opened when the sample
block(s) temperature is above 27 °C.


If the power fails
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Maintain the instrument


As-needed maintenance


Preparation


Before cleaning the instrument:


1. Power off the instrument by disconnecting the power.


2. Allow the instrument to cool until the heated cover and sample block(s) reach
room temperature.


Clean the touchscreen


Clean the touchscreen with any commercially available LCD cleaning product. Be
careful not to scratch the screen.
Clean the sample wells


If you use any cleaning or decontamination method, except those recommended in
the manual, you risk damaging the equipment. Clean the sample wells once a month
or as needed.


WARNING! Always wear protective glasses and gloves when servicing the
instrument. Also, make sure you disconnect the instrument from AC line power
before you begin any service procedure. Always wear protective glasses and
gloves when servicing the instrument. Also, make sure you disconnect the
instrument from AC line power before you begin any service procedure.


CAUTION! During instrument operation, the temperature of the heated cover
can be as high as 110°C, and the temperature of the sample block(s) can be as
high as 100°C. Before performing the procedure, keep hands away until the
heated cover and sample block(s) reach room temperature.


To clean the sample wells:


1. Follow the steps in “Preparation“ on page 60.


2. Open the heated cover.


3. Remove the sample tray from the sample block(s) and set it aside.


4. Use a cotton swab soaked in isopropanol to clean the sample wells thoroughly.
Make certain that the isopropanol has evaporated completely before reloading a
sample tray.


4


Clean the
instrument
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Decontaminate the sample wells


If the sample wells become contaminated with any biological agents, clean the wells
thoroughly with a cotton swab soaked in 1:10 v/v dilution of 5.25% sodium
hypochlorite (Clorox® bleach).


IMPORTANT! Use bleach solution in moderation. We recommend the use of 10%
bleach solution for removing contamination from the ProFlex™instrument sample
block(s); excessive use of the solution, however, can corrode the sample block(s)
material. To prevent damage to the sample block(s):
· Avoid applying excessive amounts of bleach solution. If possible, instead of using a


squeeze bottle or soaked cloth, use an atomizer to deliver the solution to the wells
of the block(s).


· After treating with bleach solution, rinse the sample block(s) thoroughly using
deionized water.


Note: Removing residual bleach from the surfaces of the instrument using water
minimizes the long-term effects of bleach treatments.


If the sample block(s) become contaminated with radioactivity, use a commercially
available decontaminant to remove the contamination. If the block(s) cannot be
decontaminated, the instrument cannot be returned for service.
Clean the heated cover


Clean the heated cover once a month or as needed.


CAUTION! During instrument operation, the temperature of the heated cover
can be as high as 110°C, and the temperature of the sample block(s) can be as
high as 100°C. Before performing the procedure, keep hands away until the
heated cover and sample block(s) reach room temperature.


To clean the heated cover:


1. Follow the steps in “Preparation“ on page 60.


2. Open the heated cover.


3. Soak a cotton swab or piece of clean cloth with isopropanol and gently wipe the
heated platen.


WARNING! CHEMICAL HAZARD. Isopropanol is a flammable liquid
and vapor. Exposure may cause eye, skin, and upper respiratory tract
irritation. Prolonged or repeated contact may dry skin and cause irritation.
Exposure may cause central nervous system effects such as drowsiness,
dizziness, and headache. Read the MSDS, and follow the handling
instructions.


4. Remove any remaining isopropanol from the cover.


Note: If the platen becomes contaminated with amplified DNA, then raise the
heated cover to the cleaning position, wipe the platen with a cloth or cotton swab
soaked in bleach, then rinse with water.
Clean the heated platen once a month or as needed.
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Decontaminate the heated cover


If the heated cover become contaminated with amplified DNA, raise the heated cover
to the cleaning position and wipe the cover with a cloth or cotton swab soaked in 1:10
v/v dilution of 5.25% sodium hypochlorite (Clorox® bleach), then wipe the cover with
a damp cloth.


Required materials


• Two UL Listed fuse, rated 10A, 250VAC, size: 5 x 20 mm


Note: For Australia and New Zealand only: Two 10 A Type Time Lag, 5 x 20 mm,
250 VAC


• Fine flat-tip screwdriver


Procedure


1. Power off the instrument by disconnecting the power.


DANGER! ELECTRICAL SHOCK HAZARD. Severe electrical shock,
which could cause physical injury or death, can result from working on an
instrument when the high voltage power supply is operating. To avoid
electrical shock, disconnect the power supply to the instrument, unplug
the power cord, and wait at least 1 minute before working on the
instrument.


2. Insert a small flat-tip screwdriver into the slot in the upper portion of the power
entry module, and open the door.


3. Pull out the fuse compartment to inspect the two fuses in the fuse compartment:


4. Pull out the blown fuse(s) from the fuse compartment and replace with new Two
UL Listed fuse, rated 10A, 250VAC, size: 5 x 20 mm.


Note: For Australia and New Zealand, use new two 10 A Type Time Lag, 5 x 20
mm, 250 VAC.


5. Place the fuse compartment back into the power entry module (there is only one
orientation) and close the door.


6. Press the door until it locks in place.


7. Connect the instrument power cord.


Replace the fuses
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About the upgrade


If there is a new version of the firmware for the ProFlex™ PCR System, you may be
required to load the new firmware on the instrument.


You will need a USB drive and, if your instrument requires login, the login details to
upgrade the firmware.


IMPORTANT! You cannot upgrade the firmware while a run is in progress.


Upgrade the firmware


1. Open the About Instrument screen to determine the version number of the
existing firmware. To open the About Instrument screen, in the Home screen,
touch Settings. In the Settings screen, touch About Instrument.


2. Record the version number of the firmware, then touch Done.


3. On a computer connected to the Internet, go to thermofisher.com to determine
the version number of the new firmware.


4. Click Product Support, then Technical Resources u Product Support u
Software, Patches & Updates


5. Select ProFlex™ PCR System in the list, then click Updates & Patches.


6. Find the appropriate file. If the version number is:


• The same as the current version (from step 3), you do not need to upgrade the
firmware.


• Different from the current version (from step 3), follow the steps below to
download and upgrade the firmware.


7. Insert a USB drive into the USB port on the computer to download the new
firmware to the USB drive.


8. Click the link in the Software column to download the file. Select the USB drive
as the location for the saved file.


9. Remove the USB drive from the computer when the download is complete.


To upgrade the instrument with the new firmware:


1. Insert the USB drive with the new firmware in the USB port.


2. In the Home screen, touch Settings, or touch the shortcut to the Upgrade
Firmware screen if you have enabled the USB pop-up.


3. In the Settings screen, touch Maintenance & Services.


Upgrade the
system firmware
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4. In the Maintenance & Services screen, touch Software Update.
The Software Update screen opens:


Figure 38   Software Update screen


5. Touch the name of the file with the new firmware, then touch Update.


6. Touch Yes to confirm that you want to upgrade.


IMPORTANT! To prevent instrument malfunction and required service, do not
power off the instrument during the upgrade.


When the upgrade process is complete, the instrument will restart automatically.


Use the Self Verification Test feature for the instrument to check the instrument
hardware. The check includes testing the block, heated cover, and other components.


Note: Carry out the Self Verification test periodically or whenever there is an
intermittent instrument error.


Figure 39    Self Verification Test screen


Self Verification
test
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Procedure


To carry out the Self Verification test:


1. In the Home screen, touch Settings.


2. In the Settings screen, touch Maintenance & Services.


3. In the Maintenance & Settings screen, touch Self Verification Test.


4. In the Self Verification Test screen, touch Start Test to begin testing or Cancel to
exit the screen
The test takes about 10 minutes. Once the test is completed the test results will be
displayed in the form of a report.


Note: For the ProFlex™ 3 × 32-Well PCR System, all the blocks are tested at the
same time. Ensure that no run is on at the time of the Self Verification test.


Note: Contact your service representative in case of block failure.


5. Touch Export to save the test report to a USB drive or Close to exit the screen.


Order kits and replacement parts


Refer to Appendix A, “Parts and materials“to obtain part numbers for kits and
replacement parts.


Chapter 4  Maintain the instrument
Order kits and replacement parts 4


ProFlex™ PCR System User Guide 65







Parts and materials


Instrument part numbers


Contact your regional sales office to order kits, accessories, consumables, and spare
parts for the ProFlex™ System (Cat. No. A24811).


Table 6    ProFlex™ PCR Systems


Description Cat. No.


ProFlex™ 96‑well PCR System 4484075


ProFlex™ 3 × 32‑Well PCR System 4484073


ProFlex™ Dual 96-Well PCR System 4484076


ProFlex™ Dual Flat PCR System 4484078


ProFlex™ Dual 384-Well PCR System 4484077


Table 7   ProFlex™ Sample Blocks


Description Cat. No.


ProFlex™ 96-Well Sample Block 4483637


ProFlex™ 3x32-Well Sample Block 4483638


ProFlex™ Dual 96-Well Sample Block 4484071


ProFlex™ Dual Flat Sample Block 4484074


ProFlex™ Dual 384-Well Sample Block 4484072


A
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Consumables


IMPORTANT! In Table 8, the Model/ Format column indicates the model(s) of the
ProFlex™ System that are compatible with the associated kit or disposable. Before
ordering, verify that your ProFlex™ System supports the kit or disposable.


Table 8    ProFlex™ PCR System Consumables


Consumable Model/
Format Cat. No.


Single Tubes[1]


MicroAmp™ Reaction Tube with Cap, 0.2-mL 32‑Well,
96‑Well, and


2x96 Well


N8010540


N8011540


MicroAmp™ Reaction Tube with Cap, Assorted Colors,
0.2-mL


N8010840


MicroAmp™ Reaction Tube with Cap, Autoclaved, 0.2-
mL


N8010612


MicroAmp™ Reaction Tube without Cap, 0.2-mL N8010533


N8011533


MicroAmp™ Reaction Tube without Cap, Assorted
Colors, 0.2-mL


N8010833


MicroAmp™ Optical Tube without Cap, 0.2-mL N8010933


MicroAmp™ 96-Well Reaction Tube/Tray/Retainer Set,
0.2-mL


96‑Well and
2x96‑Well


403083


403086


Reaction Trays


MicroAmp™ 96-Well Reaction Tray for VeriFlex™


Systems
0.2 (96‑Well


and
2x96‑Well)


4379983


MicroAmp™ 96-Well Reaction Tray/ Retainer for
VeriFlex™ Systems


4381850


MicroAmp™ 3x32-Well Retainer for VeriFlex™ Systems 4481669


Seals and Covers


MicroAmp™ Clear Adhesive Film 0.2 (96‑Well,
2x96‑Well, and


2x384‑Well)


4306311


MicroAmp™ Optical Adhesive Film 4360954


4311971


MicroAmp™ Optical Adhesive Film Kit 4313663


96-Well Plates
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Consumable Model/
Format Cat. No.


MicroAmp™ Optical 96-Well Reaction Plate 0.2 (96‑Well
and


2x96‑Well)


N8010560


4316813


MicroAmp™ Optical 96-Well Reaction Plate with
Barcode


4306737


4326659


MicroAmp™ Optical 96-Well Reaction Plate with
Barcode and Optical Caps


403012


MicroAmp™ Optical 96-Well Reaction Plate with
Barcode and Optical Adhesive Films


403012


384-Well Plates


EnduraPlate™ Optical 384-Well Plates (20 Plates) 2x384‑Well 4483285


EnduraPlate™ Optical 384-Well Plates (500 Plates) 4483273


MicroAmp™ Optical 384-Well Reaction Plate with
Barcode (50 Plates)


4309849


MicroAmp™ Optical 384-Well Reaction Plate with
Barcode (500 Plates)


4326270


MicroAmp™ Optical 384-Well Reaction Plate with
Barcode (1000 Plates)


4343814


MicroAmp™ Optical 384-Well Reaction Plate (1000
Plates)


4306311


Dual Flat Block Consumables


QuantStudio™ 3D Digital PCR Chip Adapter for Dual
Flat Block Thermal Cycler (1 kit)


Dual Flat
Block


4485513


QuantStudio™ 3D Digital PCR Chips (12 Chips) 4485507


8-Well Strips[2]


MicroAmp™ 8-Tube Strip, 0.2-mL 0.2 (32‑Well
and 96‑Well)


N8010580


MicroAmp™ 8-Tube Strip, Assorted Colors, 0.2-mL N8010838


MicroAmp™ Optical 8-Tube Strip, 0.2-mL 4316567


MicroAmp™ 8-Cap Strip N8011535


MicroAmp™ 8-Cap Strip, Assorted Colors N8010835


MicroAmp™ Optical 8-Cap Strip 4323032


[1]  There are no 32-well Microplates available for use with the ProFlex™ 3x32-Well PCR System. Instead, single 
tubes with caps are used for running the PCR samples. 


[2] There are no 32-well Microplates available for use with the ProFlex™ 3x32-Well PCR System. Instead, tube 
strips with caps or cap strips are used for running the PCR samples. 
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Table 9    ProFlex™ PCR System sample handling supplies


Part Name Cat. No.


MicroAmp™ Adhesive Film Applicator 4333183


MicroAmp™ Multi-Removal Tool 4313950


MicroAmp™ Cap Installing Tool (Handle) 4330015


MicroAmp™ 96-Well Base N8010531


MicroAmp™ Splash Free 96-Well Base 4312063


MicroAmp™ Centrifuge Adapter N8013822
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Troubleshooting


Troubleshooting


Use the following table to help troubleshoot problems with your ProFlex™ System.


Observation Possible cause Recommended action


Cooling rate too slow Peltier assembly failure Run the Cycle Performance Test.


Action 2 for Cause 1. This will appear in a
separate row from Action 1.


Cause 1 for the observation
specified in the title element.


Action 1 for Cause 1.


Action 2 for Cause 1. This will appear in a
separate row from Action 1.


Temperature does not match
specified temperature


Instrument may require
calibration


Run the Temperature Verification Test.


Action 2 for Cause 1. This will appear in a
separate row from Action 1.


Heating rate too slow Peltier failure Run the Cycle Performance Test.


Printing fails. Printer is incorrectly configured
on the instrument.


Make sure the printer IP address on the
instrument matches the IP address from the
system administrator.


Printer is not connected to the
network.


Confirm Ethernet cable is connected to the
printer.


Action 2 for Cause 1. This will appear in a
separate row from Action 1.


Instrument is not connected to
the network


Confirm Ethernet cable is connected to the
instrument.


Ethernet cable is bad. Try a different Ethernet cable.


Network is not functioning. Contact your IT support.


Cycling time too long. Peltier assembly failure. Run the Cycle Performance Test.


When running on multiple
instruments, cannot see
instruments in Select
Instruments screen.


Instrument(s) not connected to
network.


Connect Ethernet cable to instrument.


Ethernet cables are not
connected to the network
switch.


Connect cables to network switch.


Ethernet cable is bad. Try a different Ethernet cable.


There is an IP address conflict. Change the IP addresses on the instruments.


Allow Remote Runs setting in
Instrument Name screen set to
No.


In Instrument Name screen, change Allow
Remote Runs to Yes.


B
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Observation Possible cause Recommended action


No screen display. Blown fuse. Check fuse.


Sample tubes melt during run. Incompatible consumables
used


Use recommended consumables.


Heated cover or sample
block(s) too hot.


Run the Heated Cover Verification Test.


Return an instrument for service


Before returning an instrument for service, back up the run methods and instrument
settings, as described in “Manage methods and folders“ on page 49 and t_eGUI Reco
Instr Settings on page 29. This practice ensures that if the service center sends you a
replacement instrument, you can restore the run methods and other settings.


To return an instrument for service:


1. Contact your local customer care center or technical support group to obtain a
copy of the Certificate of Instrument Decontamination, a service notification, a
service call number, and, if required, packaging.


2. Decontaminate the instrument.


IMPORTANT! If the sample block(s) become contaminated with radioactivity,
use a commercially available decontaminant to remove the contamination. If the
block(s) cannot be decontaminated, the instrument cannot be returned for
service.


3. Complete and sign a copy of the Certificate of Instrument Decontamination.


4. Fax the Certificate of Instrument Decontamination to the customer care center.


5. Pack the instrument in the provided packaging, without any accessories or
power cords. Include a hard copy of the Certificate of Instrument
Decontamination in the box.


Note: Repairs for instruments without the Certificate of Instrument
Decontamination are delayed.


6. Affix the provided postage to the box, then ship the instrument to the designated
facility.
The repair process requires 2 to 3 weeks.
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Instrument specifications


This chapter lists the instrument specifications for the ProFlex™ PCR System using the
ProFlex™ 96-Well Sample Block, the ProFlex™ 3x32-Well Sample Block, the ProFlex™


Dual 96-Well Sample Block, ProFlex™ Dual Flat Sample Block, and the ProFlex™ Dual
384-Well Sample Block.


Technical specifications


The following table displays the system specifications for the ProFlex™ PCR System
using the ProFlex™ 96-Well Sample Block, ProFlex™ 3x 32-Well Sample Block,
ProFlex™ 2x 96-Well Sample Block, ProFlex™ 2x Flat Sample Block, ProFlex™ 2x 384-
Well Sample Block


Table 10    ProFlex™ PCR System technical specifications: ProFlex™ 96-Well Sample
Block, ProFlex™ 3x32-Well Sample Block, ProFlex™ 2x 96-Well Sample Block, ProFlex™


2x Flat Sample Block, ProFlex™ 2x 384-Well Sample Block


Specification


Block format


ProFlex™ 96-
Well Sample


Block


ProFlex™ 3x
32-Well
Sample
Block


ProFlex™


2x 96-Well
Sample
Block


ProFlex™ 2x
Flat Sample


Block


ProFlex™ 2x
384-Well
Sample
Block


Maximum block
ramp rate 6.00°C/sec 3.00°C/sec 1.60°C/sec 3.00°C/sec


Maximum
sample ramp


rate
4.40°C/sec 1.60°C/sec N/A 1.60°C/sec


Temperature
accuracy ±0.25°C (35 to 99.9°C)


Temperature
range for


protocol run
0°C to 100.0°C


Temperature
uniformity


<0.5°C (30 seconds after
reaching 95°C)


For each block: <0.5°C
(30 seconds after


reaching 95°C)


Overall (across two
blocks): <0.75°C (30


seconds after reaching
95°C)


<0.5°C (30
seconds


after
reaching


95°C)


C
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Specification


Block format


ProFlex™ 96-
Well Sample


Block


ProFlex™ 3x
32-Well
Sample
Block


ProFlex™


2x 96-Well
Sample
Block


ProFlex™ 2x
Flat Sample


Block


ProFlex™ 2x
384-Well
Sample
Block


Dimensions • Height: 27.2 cm (10.7 in)


• Width: 33.0 cm (13 in)


• Depth: 56.5 cm (22 in)


Weight 18.75 kg (41 lb) 19.3 kg
(42.5 lb)


19.6 kg (43.2
lb)


20.35 kg (45
lb)


PCR volume
range 10 — 80 µL 10 — 100


µL <1 µL 5 — 20 µL


Instrument
memory USB, on-board


Display interface 8.4" color TFT LCD


Power 100-240 V, 50-60 Hz Max: 950 W, Max Current: 12 A


Note: For Australia (AU) / New Zealand (NZ) only: 230 VAC, 50 Hz,
Max: 950 W, Max Current: 10 A


VeriFlex™ blocks 96-well, 0.2
mL


VeriFlex™


block: 25°C
(5°C zone-
to-zone), 6
VeriFlex™


zones


3 x 32-well,
0.2 mL


independent
control: 5°C,
2 VeriFlex™


zones


N/A


Ambient
humidity


15% - 80% Relative Humidity, non-condensing
(acceptable range)


Ambient
operating


temperature
15°C to 30°C (acceptable range)


Table 11   


Port Description


AC power cable port


10/100 Fast Ethernet port for connecting to a network
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Port Description


USB v1.0 port for connecting to an external network drive, jump drive,
or other USB storage device


RS232 serial communication port for connecting the probe for the
Temperature Verification Kit


USB v1.0 port for connecting to USB-enabled Wi-Fi Card


System specifications


Table 12   Physical dimensions, weight, and power consumption


Parameter Instrument
footprint


Recommended
clearance Total


Height 21 cm (8.27 in) 24 cm (9.44 in)[1] 45 cm (17.71 in)


Width 24.0 cm (9.45 in) 0 cm (0 in) 24.0 cm (9.45 in)


Depth 46 cm (18.11 in) 23.0 cm (9 in)[2] 69 cm (27.1 in)


Weight


ProFlex™ PCR System with the:


• ProFlex™ 96-Well Sample Block or the ProFlex™ 3x32-Well
Sample Block: 18.75 kg (41 lb)


• ProFlex™ Dual 96-Well Sample Block: 19.3 kg (42.5 lb)


• ProFlex™ Dual Flat Sample Block: 19.6 kg (43.2 lb)


• ProFlex™ Dual 384-Well Sample Block: 20 kg (44 lb)


Power
consumption


600 W - Maximum consumption


164 W - Average during thermal cycling


30 W - During sleep/ standby


[1] With the heated cover open
[2] At the rear of the instrument to ensure adequate airflow and cooling
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Location of power point and ports on the instrument


The following graphic displays the location of the power cord insertion point as well
as the various ports provided in the instrument.
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Predefined run methods


The following run methods (distributed across ten categories) are supplied with the
ProFlex™ PCR System. A particular run method can appear in more than one category.
These run methods are based on our recommended protocols and should be
considered as starting points for the different applications. Your results may vary
between instrument models, so some optimization may be needed. Please note that
the ramp rates of these methods are set at 100%.


The following table lists the categories and the run methods they include.


Table 13   Pre-defined categories and run methods


Category Run method


Blank Template • General PCR Run Method


• Blank PCR 1


• Blank PCR 2


Basic PCR • AmpliTaq™ 360 Method


• AmpliTaq™Method


• Basic PCR Taq Method


Hot Start • AmpliTaq™ 360 Method


• AmpliTaq Gold™ Method


• AmpliTaq Gold™ Fast PCR Run Method


• Platinum® Taq DNA Polymerase Method


• Platinum® Taq SuperMix Method


Sequencing • BigDye™ Direct Cycle Sequence Method


• BigDye™ Direct PCR Run Method


• BigDye™ Kit Fast Run Method


• BigDye™ Kit Standard Run Method


Optimization • Time Release Run Method


• Touchdown PCR Run Method


RT-PCR SuperScript® III 1-Step System Method


D
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Category Run method


High Fidelity • AccuPrime™ PFX 2-Step Method


• AccuPrime™ PFX 3-Step Method


• AccuPrime™ Taq High Fidelity Method


• Platinum® PFX 2-Step Method


• Platinum® PFX 3-Step Method


• Platinum® Taq High Fidelity Method


High Specificity • AccuPrime™ PFX 2-Step Method


• AccuPrime™ PFX 3-Step Method


• AccuPrime™ Taq DNA Polymerase Method


• AccuPrime™ Taq High Fidelity Method


Next-Gen
Sequencing


TargetSeq™ Exome Enrichment Method


Long PCR • Elongase® 2-Step Method


• Elongase® 3-Step Method


• AccuPrime™ Taq High Fidelity Method


• Platinum® Taq High Fidelity Method


Digital PCR (only for
Dual Flat block)


• 3D


• OpenArray™ Genotyping


These run methods cannot be edited or deleted, but if you save them with a different
name or to a different folder, you can edit them.


The following sections provide the method details:


Note: For illustration purpose, the tables display maximum ramp rate. These will
however change with different block types.


AccuPrime™ PFX 2-Step Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 94.0 4.0


Hold Time 120 15 Infinite


Step 2 RampRate — 6.0 — —


Temperature 68.0


Hold Time 60
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AccuPrime™ PFX 3-Step Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 25 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 94.0 4.0


Hold Time 120 15 Infinite


Step 2 RampRate — 6.0 — —


Temperature 55.0


Hold Time 15


Step 3 RampRate — 6.0 — —


Temperature 68.0


Hold Time 60


AccuPrime™ Taq DNA Polymerase Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 25 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 94.0 4.0


Hold Time 120 15 Infinite


Step 2 RampRate — 6.0 — —


Temperature 55.0


Hold Time 15


Step 3 RampRate — 6.0 — —


Temperature 68.0


Hold Time 60
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AccuPrime™ Taq High Fidelity Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 25 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 94.0 4.0


Hold Time 15 15 Infinite


Step 2 RampRate — 6.0 — —


Temperature 52.0


Hold Time 15


Step 3 RampRate — 6.0 — —


Temperature 68.0


Hold Time 60


AmpliTaq™ 360 Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 95.0 72.0


Hold Time 180 95.0, 30 420


Step 2 RampRate — 6.0 4.0,
Infinite


—


Temperature 58.0


Hold Time 30


Step 3 RampRate — 6.0 — —


Temperature 72.0


Hold Time 60
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AmpliTaq Gold™ 360 Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 95.0 95.0 72.0


Hold Time 300 15 420


Step 2 RampRate — 6.0 6.0 —


Temperature 55.0 4.0


Hold Time 30 Infinite


Step 3 RampRate — 6.0 — —


Temperature 72.0


Hold Time 60


AmpliTaq Gold™ Fast PCR Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 95.0 96.0 72.0


Hold Time 600 3 10


Step 2 RampRate — 6.0 6.0 —


Temperature 62.0 4.0


Hold Time 3 Infinite


Step 3 RampRate — 6.0 — —


Temperature 68.0


Hold Time 5
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AmpliTaq Gold™ Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 95.0 95.0 72.0


Hold Time 300 15 420


Step 2 RampRate — 6.0 6.0 —


Temperature 55.0 4.0


Hold Time 15 Infinite


Step 3 RampRate — 6.0 — —


Temperature 72.0


Hold Time 30


AmpliTaq™ Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 95.0 95.0 72.0


Hold Time 60 15 420


Step 2 RampRate — 6.0 6.0 —


Temperature 55.0 4.0


Hold Time 15 Infinite


Step 3 RampRate — 6.0 — —


Temperature 72.0


Hold Time 30
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Basic PCR Taq Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 95.0 95.0 72.0


Hold Time 60 15 420


Step 2 RampRate — 6.0 6.0 —


Temperature 55.0 4.0


Hold Time 15 Infinite


Step 3 RampRate — 6.0 — —


Temperature 72.0


Hold Time 30


BigDye™ Direct Cycle Sequence Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4 5


Cycles 1 1 1 25 1 50 105.0


Step
1


RampRat
e


4.0 6.0 6.0 6.0 4.0


Temperat
ure


37.0 80.0 96.0 96.0 4.0


Hold Time 900 120 60 10 Infinite


Step
2


RampRat
e


— — — 6.0 —


Temperat
ure


50.0


Hold Time 5


Step
3


RampRat
e


— — — 6.0 —


Temperat
ure


60.0


Hold Time 75
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BigDye™ Direct PCR Run Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 95.0 96.0 72.0


Hold Time 600 3 120


Step 2 RampRate — 6.0 6.0 —


Temperature 62.0 4.0


Hold Time 15 Infinite


Step 3 RampRate — 6.0 — —


Temperature 68.0


Hold Time 30


BigDye™ Kit Fast Run Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 25 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 96.0 96.0 4.0


Hold Time 60 10 Infinite


Step 2 RampRate — 6.0 — —


Temperature 50.0


Hold Time 5


Step 3 RampRate — 6.0 — —


Temperature 60.0


Hold Time 75
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BigDye™ Kit Standard Run Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 25 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 96.0 96.0 4.0


Hold Time 60 10 Infinite


Step 2 RampRate — 6.0 — —


Temperature 50.0


Hold Time 5


Step 3 RampRate — 6.0 — —


Temperature 60.0


Hold Time 240


Elongase® 2-Step Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 30 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 94.0 4.0


Hold Time 30 30 Infinite


Step 2 RampRate — 6.0 — —


Temperature 68.0


Hold Time 60


Elongase® 3-Step Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 30 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 94.0 4.0


Hold Time 60 30 Infinite
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Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Step 2 RampRate 50 105.0— 6.0 — —


Temperature 55.0


Hold Time 30


Step 3 RampRate — 6.0 — —


Temperature 68.0


Hold Time 60


General PCR Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 95.0 95.0 72.0


Hold Time 60 15 420


Step 2 RampRate — 6.0 6.0 —


Temperature 55.0 4.0


Hold Time 15 Infinite


Step 3 RampRate — 6.0 — —


Temperature 72.0


Hold Time 30


Platinium® PFX 2-Step Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 94.0 4.0


Hold Time 120 15 Infinite


Step 2 RampRate — 6.0 — —


Temperature 68.0
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Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Step 2 Hold Time — 60 — — 50 105.0


Platinium® PFX 3-Step Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 94.0 4.0


Hold Time 120 15 Infinite


Step 2 RampRate — 6.0 — —


Temperature 55.0


Hold Time 30


Step 3 RampRate — 6.0 — —


Temperature 68.0


Hold Time 60


Platinium® Taq DNA Polymerase Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 30 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 94.0 4.0


Hold Time 30 30 Infinite


Step 2 RampRate — 6.0 — —


Temperature 55.0


Hold Time 30


Step 3 RampRate — 6.0 — —


Temperature 72.0


Hold Time 60
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Platinium® Taq High Fidelity Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 35 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 94.0 4.0


Hold Time 30 15 Infinite


Step 2 RampRate — 6.0 — —


Temperature 55.0


Hold Time 15


Step 3 RampRate — 6.0 — —


Temperature 68.0


Hold Time 60


Platinium® Taq SuperMix Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 30 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 94.0 94.0 4.0


Hold Time 30 15 Infinite


Step 2 RampRate — 6.0 — —


Temperature 55.0


Hold Time 15


Step 3 RampRate — 6.0 — —


Temperature 72.0


Hold Time 60
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SuperScript® III 1-Step System Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 40 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 60.0 94.0 68.0


Hold Time 900 15 300


Step 2 RampRate 6.0 6.0 6.0 —


Temperature 94.0 55.0 4.0


Hold Time 120 30 Infinite


Step 3 RampRate — 6.0 — —


Temperature 68.0


Hold Time 60


TargetSeq™ Exome Enrichment Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 72 – – – 50 105.0


Step 1 RampRate 6.0 – – –


Temperature 47.0


Hold Time 3600


Time Release Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 1 40 1 — 50 105.0


Step 1 RampRate 6.0 6.0 6.0 —


Temperature 95.0 95.0 72.0


Hold Time 60 15 420


Step 2 RampRate — 6.0 6.0 —


Temperature 55.0 4.0


Hold Time 15 Infinite
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Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Step 3 RampRate 50 105.0— 6.0 — —


Temperature 72.0


Hold Time 30


Touchdown PCR Method


Cycle/Step
Stage Reaction


volume
(µL)


Cover
temp. (°C)1 2 3 4


Cycles 20 10


— —


50 105.0


Step 1 RampRate 6.0 6.0


Temperature 94.0 94.0


Hold Time 15 15


Step 2 RampRate 6.0 6.0


Temperature 65.0 55.0


Hold Time 30 30


AutoDelta
Temperature -0.5 —


AutoDelta
Starting
Cycle


1 —


3D


Cycle/Step
Stage Reaction


volume
(nL)


Cover
temp. (°C)1 2 3 4


Cycles 1x 39x 1x


—


1 70.0


Step 1 RampRate 0.8 1.2 1.2


Temperature 96.0 60.0 60.0


Hold Time 600 120 120


Step 2 RampRate — 0.8 1.2


Temperature — 98.0 10.0


Hold Time — 30 ∞
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OpenArray™ Genotyping


Cycle/Step
Stage Reaction


volume
(nL)


Cover
temp. (°C)1 2 3 4


Cycles 1x 50x


— —


33 70.0


Step 1 RampRate 1.3 1.3


Temperature 94.0 99.0


Hold Time 600 30


Step 2 RampRate — 1.1


Temperature — 54.0


Hold Time — 21


Step 3 RampRate — 0.1


Temperature — 57.0


Hold Time — 90
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Safety


WARNING! GENERAL SAFETY. Using this product in a manner not specified
in the user documentation may result in personal injury or damage to the
instrument or device. Ensure that anyone using this product has received
instructions in general safety practices for laboratories and the safety
information provided in this document.


· Before using an instrument or device, read and understand the safety
information provided in the user documentation provided by the
manufacturer of the instrument or device.


· Before handling chemicals, read and understand all applicable Safety Data
Sheets (SDSs) and use appropriate personal protective equipment (gloves,
gowns, eye protection, etc). To obtain SDSs, see the “Documentation and
Support” section in this document.


Symbols on this instrument


Symbols may be found on the instrument to warn against potential hazards or convey
important safety information. In this document, the hazard symbol is used along with
one of the following user attention words:


• CAUTION! – Indicates a potentially hazardous situation that, if not avoided,
may result in minor or moderate injury. It may also be used to alert against
unsafe practices.


• WARNING! – Indicates a potentially hazardous situation that, if not avoided,
could result in death or serious injury.


• DANGER! – Indicates an imminently hazardous situation that, if not avoided,
will result in death or serious injury.


Symbol English Français


Caution, risk of danger


Consult the manual for further safety
information.


Attention, risque de danger


Consulter le manuel pour d’autres
renseignements de sécurité.


Caution, risk of electrical shock Attention, risque de choc électrique


Moving parts Parties mobiles


Caution, sharp edges Attention, bords coupants


E
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Symbol English Français


Caution, hot surface Attention, surface chaude


Potential biohazard Danger biologique potentiel


Potential slipping hazard Danger de glisser potentiel


Standby En attente


Protective conductor terminal (main
ground)


Borne de conducteur de protection
(mise à la terre principale)


Terminal that can receive or supply
alternating or direct current or
voltage


Borne pouvant recevoir ou envoyer
une tension ou un courant continu ou
alternatif


Do not dispose of this product in
unsorted municipal waste


CAUTION! To minimize
negative environmental
impact from disposal of
electronic waste, do not
dispose of electronic waste in
unsorted municipal waste.
Follow local municipal waste
ordinances for proper
disposal provision and
contact customer service for
information about responsible
disposal options.


Ne pas éliminer ce produit avec les
déchets usuels non soumis au tri
sélectif.


CAUTION! Pour minimiser
les conséquences négatives
sur l’environnement à la suite
de l’élimination de déchets
électroniques, ne pas
éliminer ce déchet
électronique avec les déchets
usuels non soumis au tri
sélectif. Se conformer aux
ordonnances locales sur les
déchets municipaux pour les
dispositions d’élimination et
communiquer avec le service
à la clientèle pour des
renseignements sur les
options d’élimination
responsable.
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Safety alerts on this instrument


Additional text may be used with one of the symbols described above when more
specific information is needed to avoid exposure to a hazard. See the following table
for safety alerts found on the instrument.


English French translation


CAUTION! Hazardous chemicals.
Read the Safety Data Sheets (SDSs)
before handling.


ATTENTION! Produits chimiques
dangereux. Lire les fiches signalétiques
(FS) avant de manipuler les produits.


CAUTION! Hazardous waste. Refer
to SDS(s) and local regulations for
handling and disposal.


ATTENTION! Déchets dangereux. Lire les
fiches signalétiques (FS) et la
réglementation locale associées à la
manipulation et à l’élimination des déchets.


Figure 40   Location of the safety label on the rear panel of the ProFlex™ System


Figure 41   Location of the safety label on the ProFlex™ System 3x32-Well Sample Block


Location of safety
labels on this
instrument
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Figure 42   Location of the safety label on the 96-Well Sample Block


Figure 43   Location of the safety label on the ProFlex™ Dual 96-Well Sample Block


Appendix E Safety
Safety alerts on this instrumentE


94 ProFlex™ PCR System User Guide







Figure 44   Location of the safety label on the ProFlex™ Dual Flat Sample Block


Figure 45   Location of the safety label on the ProFlex™ Dual 384-Well Sample Block
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Safety information for instruments not manufactured by Thermo
Fisher Scientific


Some of the accessories provided as part of the instrument system are not designed or
built by Thermo Fisher Scientific. Consult the manufacturer's documentation for the
information needed for the safe use of these products.


Instrument safety


CAUTION! Do not remove instrument protective covers. If you remove the
protective instrument panels or disable interlock devices, you may be exposed
to serious hazards including, but not limited to, severe electrical shock, laser
exposure, crushing, or chemical exposure.


CAUTION! Moving Parts. Moving parts can crush, pinch and cut. Keep hands
clear of moving parts while operating the instrument. Disconnect power before
servicing.


WARNING! Sharp Edges. The edges of this container are sharp.


WARNING! Ensure appropriate electrical supply. For safe operation of the
instrument:


· Plug the system into a properly grounded receptacle with adequate current
capacity.


· Ensure the electrical supply is of suitable voltage.
· Never operate the instrument with the ground disconnected. Grounding


continuity is required for safe operation of the instrument.


WARNING! Power Supply Line Cords. Use properly configured and approved
line cords for the power supply in your facility.


WARNING! Disconnecting Power. To fully disconnect power either detach or
unplug the power cord, positioning the instrument such that the power cord is
accessible.


General


Physical injury


Electrical
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CAUTION! Cleaning and Decontamination. Use only the cleaning and
decontamination methods specified in the manufacturer's user documentation.
It is the responsibility of the operator (or other responsible person) to ensure
the following requirements are met:


· No decontamination or cleaning agents are used that could cause a
HAZARD as a result of a reaction with parts of the equipment or with
material contained in the equipment.


· The instrument is properly decontaminated a) if hazardous material is
spilled onto or into the equipment, and/or b) prior to having the instrument
serviced at your facility or sending the instrument for repair, maintenance,
trade-in, disposal, or termination of a loan (decontamination forms may be
requested from customer service).


· Before using any cleaning or decontamination methods (except those
recommended by the manufacturer), users should confirm with the
manufacturer that the proposed method will not damage the equipment.


CAUTION! LASER HAZARD, Bar Code Scanner. The bar code scanner
included with the instrument system is a Class 2 laser. To avoid damage to eyes,
do not stare directly into the beam or point into another person's eyes.


Safety and electromagnetic compatibility (EMC) standards


The instrument design and manufacture complies with the standards and
requirements for safety and electromagnetic compatibility as noted in the following
table:


Reference Description


EU Directive 2006/95/EC European Union “Low Voltage Directive”


IEC 61010-1


EN 61010-1


UL 61010-1


CSA C22.2 No. 61010-1


Safety requirements for electrical
equipment for measurement, control, and
laboratory use – Part 1: General
requirements


IEC 61010-2-010


EN 61010-2-010


Safety requirements for electrical
equipment for measurement, control and
laboratory use – Part 2-010: Particular
requirements for laboratory equipment for
the heating of materials


21 CFR 1040.10 and 1040.11 as applicable U.S. FDA Health and Human Services (HHS)
“Radiological health performance
standards for laser products” and
“Radiological health performance
standards for specific purpose laser
products”


Cleaning and
decontamination


Laser


Safety
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Reference Description


Directive
2004/108/EC


European Union “EMC Directive”


EN 61326-1 Electrical Equipment for Measurement, Control and Laboratory
Use – EMC Requirements – Part 1: General Requirements


AS/NZS CISPR11 Limits and Methods of Measurement of Electromagnetic
Disturbance Characteristics of Industrial, Scientific, and Medical
(ISM) Radiofrequency Equipment


Reference Description


Directive 2012/19/EU European Union “WEEE Directive”—Waste electrical and electronic
equipment


Directive 2002/96/EC European Union “WEEE Directive”—Waste electrical and electronic
equipment


Directive 2011/65/EU European Union “RoHS Directive”—Restriction of hazardous
substances in electrical and electronic equipment


Directive 2002/95/EC European Union “RoHS Directive”—Restriction of hazardous
substances in electrical and electronic equipment


Directive 2006/66/EC European Union “Battery Directive”


MII Order #39 PRC “Management Methods for Controlling Pollution by Electronic
Information Products”


EMC


Environmental
design
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Chemical safety


WARNING! GENERAL CHEMICAL HANDLING. To minimize hazards,
ensure laboratory personnel read and practice the general safety guidelines for
chemical usage, storage, and waste provided below. Consult the relevant SDS
for specific precautions and instructions:


· Read and understand the Safety Data Sheets (SDSs) provided by the
chemical manufacturer before you store, handle, or work with any chemicals
or hazardous materials. To obtain SDSs, see the “Documentation and
Support” section in this document.


· Minimize contact with chemicals. Wear appropriate personal protective
equipment when handling chemicals (for example, safety glasses, gloves, or
protective clothing).


· Minimize the inhalation of chemicals. Do not leave chemical containers open.
Use only with adequate ventilation (for example, fume hood).


· Check regularly for chemical leaks or spills. If a leak or spill occurs, follow
the manufacturer's cleanup procedures as recommended in the SDS.


· Handle chemical wastes in a fume hood.
· Ensure use of primary and secondary waste containers. (A primary waste


container holds the immediate waste. A secondary container contains spills
or leaks from the primary container. Both containers must be compatible
with the waste material and meet federal, state, and local requirements for
container storage.)


· After emptying a waste container, seal it with the cap provided.
· Characterize (by analysis if necessary) the waste generated by the particular


applications, reagents, and substrates used in your laboratory.
· Ensure that the waste is stored, transferred, transported, and disposed of


according to all local, state/provincial, and/or national regulations.
· IMPORTANT! Radioactive or biohazardous materials may require special


handling, and disposal limitations may apply.
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Biological hazard safety


WARNING! BIOHAZARD. Biological samples such as tissues, body fluids,
infectious agents, and blood of humans and other animals have the potential to
transmit infectious diseases. Conduct all work in properly equipped facilities
with the appropriate safety equipment (for example, physical containment
devices). Safety equipment can also include items for personal protection, such
as gloves, coats, gowns, shoe covers, boots, respirators, face shields, safety
glasses, or goggles. Individuals should be trained according to applicable
regulatory and company/ institution requirements before working with
potentially biohazardous materials. Follow all applicable local, state/provincial,
and/or national regulations. The following references provide general
guidelines when handling biological samples in laboratory environment.


· U.S. Department of Health and Human Services, Biosafety in Microbiological
and Biomedical Laboratories (BMBL), 5th Edition, HHS Publication No. (CDC)
21-1112, Revised December 2009; found at:
www.cdc.gov/biosafety/publications/bmbl5/BMBL.pdf


· World Health Organization, Laboratory Biosafety Manual, 3rd Edition,
WHO/CDS/CSR/LYO/2004.11; found at:
www.who.int/csr/resources/publications/biosafety/Biosafety7.pdf
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Documentation and support


Related documentation


The following related documents are shipped with the system:


Document Publication
number Description


ProFlex™ PCR System
Installation and Operation
Quick Reference


4483807 Describes the procedures for
installing and using the ProFlex™ PCR
System that is described in detail in
the ProFlex™ PCR System User Guide.


ProFlex™ PCR System
System Documentation


4483803 Provides the reference for accessing
user documentation from the product
website and contact details for service
and technical support.


ProFlex™ 96-Well PCR
System Thermal Cycling
Starter Kit Insert


4485764 Lists the ProFlex™ 96-Well PCR
System Thermal Cycling Starter Kit
contents, required to use the ProFlex™


96-Well PCR System, and the
corresponding ordering information.


ProFlex™ 3x 32-Well PCR
System Thermal Cycling
Starter Kit Insert


4485765 Lists the ProFlex™ 3x 32-Well PCR
System Thermal Cycling Starter Kit
contents, required to use the ProFlex™


3x 32-Well PCR System, and the
corresponding ordering information.


ProFlex™ Dual 384-Well PCR
System Thermal Cycling
Starter Kit Insert


100024353 Lists the ProFlex™ Dual 384-Well PCR
System Thermal Cycling Starter Kit
contents, required to use the ProFlex™


Dual 384-Well PCR System, and the
corresponding ordering information.


Customer and technical support


Visit thermofisher.com/support for the latest in services and support, including:
• Worldwide contact telephone numbers
• Product support, including:


– Product FAQs
– Software, patches, and updates
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• Order and web support
• Product documentation, including:


– User guides, manuals, and protocols
– Certificates of Analysis
– Safety Data Sheets (SDSs; also known as MSDSs)


Note: For SDSs for reagents and chemicals from other manufacturers,
contact the manufacturer.


Limited product warranty


Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth
in the Life Technologies' General Terms and Conditions of Sale found on Life
Technologies' website at www.thermofisher.com/us/en/home/global/
terms-and-conditions.html. If you have any questions, please contact Life
Technologies at www.thermofisher.com/support.


Documentation and support
Limited product warranty


102 ProFlex™ PCR System User Guide



http://www.thermofisher.com/us/en/home/global/terms-and-conditions.html

http://www.thermofisher.com/us/en/home/global/terms-and-conditions.html

http://www.thermofisher.com/support









For support visit thermofisher.com/support or email techsupport@lifetech.com


thermofisher.com


30 June 2016



http://thermofisher.com/support

mailto:techsupport@lifetech.com
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1 Operating instructions
1.1 Using this manual


Read this operating manual thoroughly before using the device for the first time. Also 


observe the instructions for use of the accessories.


This operating manual is part of the product. It must always be kept easily accessible.


Enclose this operating manual when transferring the device to third parties.


You will find the current version of the operating manual for all available languages on 


our website at www.eppendorf.com/manuals.


1.2 Danger symbols and danger levels
1.2.1 Danger symbols


The safety instructions in this manual appear with the following danger symbols and 


danger levels:


1.2.2 Danger levels


Biohazard Explosive substances


Electric shock Hot surface


Hazard point Highly flammable 
substances


Risk of crushing Material damage


DANGER Will lead to severe injuries or death.


WARNING May lead to severe injuries or death.


CAUTION May lead to light to moderate injuries.


NOTICE May lead to material damage.
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1.3 Symbols used


1.4 Abbreviations used


PCR
Polymerase Chain Reaction


rpm
Revolutions per minute


1.5 Glossary


Depiction Meaning 


1.


2.


Actions in the specified order


  Actions without a specified order


•  List


Text Display text or software text


Additional information


Deepwell plate Plate with 48, 96 or 384 wells with a larger volume than 


microplates. Suitable for the preparation, mixing, 


centrifuging, transporting and storing of solid and liquid 


samples.


Lid Lid for the thermoblock. Ensures uniform temperature 


control and protects samples from unwanted exposure 


to light.


Microplate Plate with 24, 48, 96 or 384 wells for the preparation, 


mixing, centrifuging, transporting and storing of solid 


and liquid samples.


PCR plate Plate with 96 or 384 wells for PCR applications.


ThermoTop Heated cover for the thermoblock. Prevents the 


formation of condensation on the inner wall or the lid of 


the tube thanks to the condens.protect technology.


Well Concave vessel of a microplate, PCR plate or deepwell 


plate.
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2 Safety
2.1 Intended use


The Eppendorf ThermoMixer C is designed for the temperature control and mixing of 


liquids in closed tubes and closed plates for the preparation and processing of samples.


The Eppendorf ThermoMixer C is exclusively intended for indoor use. All country-specific 


safety requirements for operating electrical equipment in laboratories must be observed.


Only use Eppendorf accessories or accessories recommended by Eppendorf.


The product can be used for training, routine and research laboratories in the areas of life 


sciences, industry or chemistry. This product is intended to be used for research purposes 


only. Eppendorf does not provide a warranty for other applications. The product is not 


suitable for use in diagnostic or therapeutic applications. The product may only be used 


by skilled personnel who have been trained in the areas mentioned above. 


2.2 User profile


The device and accessories may only be operated by trained and skilled personnel.


Before using the device, read the operating manual carefully and familiarize yourself with 


the device's mode of operation.


2.3 Information on product liability


In the following cases, the designated protection of the device may be compromised. 


Liability for any resulting property damage or personal injury is then transferred to the 


operator:


• The device is not used in accordance with the operating manual.


• The device is used outside of its intended use.


• The device is used with accessories or consumables which are not recommended by 


Eppendorf.


• The device is maintained or repaired by individuals not authorized by Eppendorf.


• The user makes unauthorized changes to the device.
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2.4 Warnings for intended use


Read the operating instructions and observe the following general safety information 


before using the Eppendorf ThermoMixer C. 


DANGER! Risk of explosion.


Do not operate the device in areas where explosive substances are handled.


Do not use this device to process any explosive or highly reactive substances.


Do not use this device to process any substances which may generate an 


explosive atmosphere.


DANGER! Electric shock due to the ingress of liquid.


Switch off the device and disconnect it from the mains/power line before 


starting cleaning or disinfection.


Do not allow any liquids to penetrate the inside of the housing.


Use sealed tubes and sealed plates.


Do not perform a spray clean/spray disinfection on the housing.


Only reconnect the device to the mains/power line when it is completely dry, 


both inside and outside.


WARNING! Electric shock due to damage to the device or mains/power cord.


Only switch on the device if the device and mains/power cord are 


undamaged.


Only operate devices which have been installed or repaired properly.


 In case of danger, disconnect the device from the mains/power supply 


voltage. Disconnect the mains/power plug from the device or the earth/


grounded socket. Use the isolating device intended for this purpose (e.g. the 


emergency switch in the laboratory).


WARNING! Lethal voltages inside the device.
If you touch any parts which are under high voltage you may experience an 


electric shock. Electric shocks cause injuries to the heart and respiratory 


paralysis.


Ensure that the housing is closed and undamaged.


Do not remove the housing.


Ensure that no liquids can penetrate the device.


Only authorized service staff may open the device.
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WARNING! Danger due to incorrect voltage supply. 


Only connect the device to voltage sources which correspond with the 


electrical requirements on the name plate.


Only use earth/grounded sockets with a protective earth (PE) conductor.


Only use the mains/power cord supplied.


WARNING! Risk of burns from hot surfaces.
The thermoblock and the heating/cooling plate can be very hot after heating and 
cause burns.


Allow the thermoblock and the heating/cooling plate to cool down completely 


before removing the thermoblock.


WARNING! Personal injury or material damage due to chemically or 
mechanically damaged thermoblocks.


Do not use thermoblocks that show signs of corrosion or mechanical damage.


Check the condition of the thermoblocks regularly.


WARNING! Damage to health due to infectious liquids and pathogenic 
germs.


When handling infectious liquids and pathogenic germs, observe the national 


regulations, the biosafety level of your laboratory, the material safety data 


sheets, and the manufacturer's application notes.


Wear your personal protective equipment.


For comprehensive regulations about handling germs or biological material 


of risk group II or higher, please refer to the "Laboratory Biosafety Manual" 


(source: World Health Organization, Laboratory Biosafety Manual, the current 


edition).


WARNING! Risk of fire.


Do not use this device to process any highly flammable liquids.


WARNING! Risk to health due to contaminated device and accessories.


Decontaminate the device and the accessories prior to storage and shipping.


WARNING! Risk of injury due to incorrect consumables.
• Poorly fitting tubes or plates can become detached from the thermoblock.


• Glass tubes can smash.


Only use the thermoblocks with the consumables intended for this purpose.


Never use tubes made of glass or other fragile material.
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WARNING! Contamination due to opening seals of consumables.
In the following cases, the seals of micro test tubes or plates can spring open. 


Sample material can escape.


• High vapor pressure of the content


• Improperly sealed lid


• Damaged sealing lip


• Improperly fastened foil


Always check that consumables have been sealed tightly before use.


WARNING! Injury from sample material being thrown out.
Sample material can be thrown out of open, improperly sealed or unstable tubes 


and plates.


Only mix in closed tubes and closed plates.


Observe the nationally prescribed safety environment when working with 


hazardous, toxic and pathogenic samples. Pay particular attention to personal 


protective equipment (gloves, clothing, goggles, etc.), extraction, and the 


biosafety level of the lab.


CAUTION! Poor safety due to incorrect accessories and spare parts.
The use of accessories and spare parts other than those recommended by 


Eppendorf may impair the safety, functioning and precision of the device. 


Eppendorf cannot be held liable or accept any liability for damage resulting from 


the use of accessories and spare parts other than those recommended, or from 


the improper use of such equipment.


Only use accessories and original spare parts recommended by Eppendorf.


CAUTION! Risk of crushing form movable parts. 


Do not replace any consumables during the mixing process.


Do not remove the Transfer Rack during the mixing process.


Do not remove the thermoblock during the mixing process.


Put on the ThermoTop or Lid prior to the mixing process.


Do not remove the ThermoTop or Lid during the mixing process.


NOTICE! Damage due to strong vibrations.
When mixing at high speeds, items located near the device may be moved by the 


vibrations of the work surface and, e.g., fall off the work table.


Do not place easily movable items near the device or secure them adequately.
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2.5 Danger symbols on the device 


NOTICE! Damage to the display due to mechanical pressure.


Do not apply any mechanical pressure to the display.


NOTICE! Damage due to overheating.


Do not install the device near heat sources (e.g. heating, drying cabinet).


Do not expose the device to direct sunlight.


Ensure unobstructed air circulation. Maintain a clearance of at least 10 cm 


(3.9 in) around all ventilation gaps.


NOTICE! Damage to electronic components due to condensation. 
Condensate may form in the device when it has been transported from a cool 


environment to a warmer environment.


After installing the device, wait for at least 3 h. Only then connect the device 


to the mains/power line.


NOTICE! Damage from the use of aggressive chemicals.


Do not use any aggressive chemicals on the device or its accessories, such as 


strong and weak bases, strong acids, acetone, formaldehyde, halogenated 


hydrocarbons or phenol.


 If the device has been contaminated by aggressive chemicals, clean it 


immediately using a mild cleaning agent.


Depiction Meaning Location 


Risk of burns from hot surfaces. • Upper side of the 


device 


• On the 


thermoblock


Hazard point


Observe the operating manual.


Rear of the device
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3 Product description
3.1 Delivery package


3.2 Product overview
Abb. 3-1:Eppendorf ThermoMixer C


Fig. 3-1: Eppendorf ThermoMixer C


Quantity Description


1 Eppendorf ThermoMixer C (without thermoblock)


1 Mains/power cord


1 Operating manual


1 Short instructions


Check whether the delivery is complete.


Check all parts for any transport damage.


To safely transport and store the device, retain the transport box and packing 


material.


1 Operating controls


2 Display


3 Heating/cooling plate


4 Centering pins


5 Mains/power switch


6 Mains/power cord socket


7 USB interface (for connecting to 
VisioNize)


1 3 542


674
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3.3 Features


You can use the Eppendorf ThermoMixer C to perform two basic applications of sample 


preparation in one convenient step: The simultaneous mixing and temperature control of 


the sample material. 


The thermoblocks can be exchanged quickly and easily, without the use of tools. The 


thermoblocks allow the use of lab tubes in the microliter and milliliter ranges:


• Micro test tubes (e.g. 0.2 mL PCR tubes to 5.0 mL micro test tubes)


• Conical tubes with volumes of 5 mL to 50 mL


• Microplates and deepwell plates with any kind of bottom shape


• PCR plates (e.g., Eppendorf twin.tec PCR Plate 96, Eppendorf twin.tec PCR Plate 384)


• Tubes with a diameter of 11 mm to 11.9 mm


• Cryogenic tubes


Temperature control
• Peltier cooling allows samples to be cooled to 15 °C below ambient temperature.


• The temperature range can be set from 1 °C to 100 °C.


Mixing
• Depending on the utilized thermoblock, you can select mixing frequencies between 


300 rpm and 3 000 rpm.


• Anti-spill technology prevents lid wetting and cross contamination.


• The controlled and efficient mixing movement of the 2DMix-Control technology 


provides for a fast and complete mixing even of minimum volumes. 


• Short Mix: Short, uncomplicated mixing of sample material. The mixing process is 


performed at the selected speed as long as you press the short key.


• Interval Mix: Continuous switching between mixing phases and pauses. The mixing 


frequency and the duration are freely selectable.


• Interrupting the time counter: If you want to add reagents or exchange tubes while 


mixing, you can interrupt the mixing process and the time counter.


Multi-level mixing/temperature control
• In addition to a normal mixing/temperature control run, you can freely define 


programs with up to four successive levels ("steps"). The program levels automatically 


run one after the other.


• A total of 20 program slots is available.


• Program keys: The 5 most common mixing and temperature control parameters are 


already stored as programs and can be selected directly with the program keys. The 


programs can be overwritten.
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Lid and ThermoTop
• The Lid ensures uniform temperature control and protects samples from unwanted 


exposure to light.


• The ThermoTop prevents the formation of condensation on the inner wall or the lid of 


the tube thanks to the condens.protect technology.
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4 Installation
4.1 Selecting the location


 Select the device location according to the following criteria:


• Mains/power connection in accordance with the name plate


• Minimum distance to other devices and walls: 10 cm (3.9 in)


• Resonance free table with horizontal even work surface


• The design of table is suitable for operating the device.


• The design of table is suitable to support the weight of the device.


• Surrounding area must be well ventilated. 


• The location must be protected against direct sunlight.


4.2 Installing the instrument


1. Place the Eppendorf ThermoMixer C on a suitable work surface. 


Position the device in such a way that the ventilation slots of the device are not 


obstructed.


2. Connect the power cable to the power connection socket of the device and the power 


supply. 


The mains/power switch and the disconnecting device of the mains/power line 


must be easily accessible during operation (e.g. a residual current circuit 


breaker).


WARNING! Danger due to incorrect voltage supply. 


Only connect the device to voltage sources which correspond with the 


electrical requirements on the name plate.


Only use earth/grounded sockets with a protective earth (PE) conductor.


Only use the mains/power cord supplied.
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5 Operation
5.1 Operating controls
Abb. 5-1:Operating controls Eppendorf ThermoMixer C


Fig. 5-1: Operating controls Eppendorf ThermoMixer C


1 Program keys with control LEDs
Press the program key: Load program


Press and hold the program key for 


2 seconds: Save current parameters


2 short key
Short Mix will run as long as the short 
key is being pressed (see p. 33).


3 start/stop key
Press the start/stop key: Start or stop 


mixing/temperature control


Press and hold the start/stop key for 


2 seconds: Pause (interrupt mixing 


process and time counting)


4 speed arrow keys
Setting the mixing frequency


Pressing and holding the arrow key: 


Quick setting


5 temp arrow keys
Setting the temperature


Pressing and holding the arrow key: 


Quick setting


As soon as the target temperature is 


modified, the device begins to perform 


temperature control.


6 time arrow keys
Setting the mixing time


Pressing and holding the arrow key: 


Quick setting


7 Display


8 Menu arrow keys
Navigating in the menu: Load or edit 


programs, set key lock, set the time 


mode, edit the settings.


9 menu/enter key
Open the menu


Confirm your selection


21


346 5789
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Abb. 5-2:Display Eppendorf ThermoMixer C


Fig. 5-2: Display Eppendorf ThermoMixer C


1 Program number


2 Program name


3 Program levels (step 1 to step 4)
*: current step


4 Device status
 Device is performing mixing/


temperature control.


 Mixing process interrupted, 


temperature control to be continued.


5 ThermoTop
 ThermoTop has been attached.


To prevent condensation, the device 


heats up the ThermoTop before 


controlling the temperature of the 


thermoblock.


5 SmartExtender
 SmartExtender is attached.


6 Interval Mix
  Interval Mix has been activated for 


the current step. 


7 Speaker
 Speaker switched on.


 Speaker switched off.


8 Key lock
 Key lock is activated: Parameters 


cannot be changed.


 No key lock.


9 Time mode 
 Time Control Time counting begins 


immediately.


 Temp Control Time counting begins 


when the set temperature has been 


reached.


10 Mixing frequency


11 Actual temperature
When the actual temperature flashes on 


the display, the device is not in 


temperature control mode operation.


12 Set temperature
When the set temperature has been 


reached, only one value is displayed.


13 Mixing time


1 2 3 4 5 6 7 8 9


10111213
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5.2 Setting the language


The device is delivered with English as the default language. To set another language, 


proceed as follows:


1. Switch on the device with the power switch at the rear of 


the device.


2. To open the menu, press the menu/enter key.


3. Select the Settings menu item with the menu arrow keys.


4. To confirm your selection, press the menu/enter key.


5. Select the Language menu item with the menu arrow keys. 


Confirm with the menu/enter key.


6. Select the language with the menu arrow keys and press 


the menu/enter key.


A checkmark will appear in front of the selected language.


7. To exit the menu, press the left menu arrow key several 


times.
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5.3 Installing the thermoblock


When you attach the thermoblock, the device automatically recognizes the mounted 


thermoblock. The mixing frequency is automatically limited to the maximum value for the 


thermoblock being used.


Only the following thermoblocks can be used with the Eppendorf ThermoMixer C. 


Exchangeable thermoblocks for the Eppendorf Thermomixer comfort/Eppendorf 


Thermomixer R are not compatible.


WARNING! Personal injury or material damage due to chemically or 
mechanically damaged thermoblocks.


Do not use thermoblocks that show signs of corrosion or mechanical damage.


Check the condition of the thermoblocks regularly.


WARNING! Contamination due to opening seals of consumables.
In the following cases, the seals of micro test tubes or plates can spring open. 


Sample material can escape.


• High vapor pressure of the content


• Improperly sealed lid


• Damaged sealing lip


• Improperly fastened foil


Always check that consumables have been sealed tightly before use.


Thermoblock Tubes/plates Maximum mixing 
frequency


Accessories 


SmartBlock 0.5 mL Tube volume 0.5 mL 2 000 rpm ThermoTop 


or Lid**


SmartBlock 1.5 mL Tube volume 1.5 mL 2 000 rpm ThermoTop 


or Lid**


SmartBlock 2.0 mL Tube volume 2.0 mL 2 000 rpm ThermoTop 


or Lid**


SmartBlock 5.0 mL Tube volume 5.0 mL 1 000 rpm –


SmartBlock 12 mm Tubes with a diameter 


of 11 mm to 11.9 mm


2 000 rpm –


SmartBlock cryo Cryotubes 2 000 rpm –


SmartBlock 15 mL Conical tubes volume 15 mL 1 000 rpm –


SmartBlock 50 mL Conical tubes volume 50 mL 1 000 rpm –
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* The height sensor of the SmartBlock plates automatically differentiates between 


deepwell plates and microplates. 


** If you are using the Lid, select a mixing frequency of max. 2 000 rpm.


*** SmartBlock DWP 500 and SmartBlock DWP 1000 can only be used with Eppendorf 


Deepwell Plates (optimal fit and temperature transfer).


5.3.1 Attaching the thermoblock


1. First only attach the rear edge of the thermoblock. The writing must face to the front.


2. Push the front edge of the thermoblock down.


• The thermoblock audibly engages.


• The display shows the name of the thermoblock.


SmartBlock plates Microplates with various 


bottom contours


3 000 rpm* ThermoTop 


or Lid**


Deepwell plates with various 


bottom contours up to 80 °C


2 000 rpm 


Deepwell plates with various 


bottom contours from 80 °C


1 000 rpm


SmartBlock PCR 96 96-well PCR plates


0.2 mL PCR tubes


2 000 rpm ThermoTop 


or Lid**


SmartBlock PCR 384 384-well PCR plates 3 000 rpm ThermoTop 


or Lid**


SmartBlock DWP 500*** Eppendorf Deepwell Plates 


96/500 μL


1 600 rpm ThermoTop 


or Lid**


SmartBlock DWP 1000*** Eppendorf Deepwell Plates 


96/1000 μL


1 600 rpm ThermoTop 


or Lid**


Thermoblock Tubes/plates Maximum mixing 
frequency


Accessories 


CLICK
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5.3.2 Removing the thermoblock


5.4 Inserting tubes and plates


WARNING! Risk of burns from hot surfaces.
The thermoblock and the heating/cooling plate can be very hot after heating and 


cause burns.


Allow the thermoblock and the heating/cooling plate to cool down completely 


before removing the thermoblock.


1. To unlock the thermoblock, press the 


lever at the front of the thermoblock 


down.


2. Lift the front edge so that the 


thermoblock is tilted backwards. 


3. Remove the thermoblock upwards.


WARNING! Risk of injury due to incorrect consumables.
• Poorly fitting tubes or plates can become detached from the thermoblock.


• Glass tubes can smash.


Only use the thermoblocks with the consumables intended for this purpose.


Never use tubes made of glass or other fragile material.


NOTICE! Damaged plates due to temperatures that are too high.
Polystyrene microplates melt at temperatures above 70 °C.


Polypropylene deepwell plates deform at temperatures above 80 °C. Deformed 


plates may become detached from the thermoblock or are more difficult to 


remove.


Temper polystyrene microplates up to 70 °C max.


 If you are heating deepwell plates above 80 °C, do not exceed the mixing 


frequency of 1 000 rpm.


NOTICE! Material change of consumables at extreme temperatures.
Extreme temperatures (e.g. during refrigeration or autoclaving) affect the 


material. The mechanical strength, dimensions and shape of the consumable will 


change.


Use consumables that are suitable for the selected temperature range or the 


selected procedure.
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5.4.1 Inserting tubes


Use closed vessels only.


 Insert the tubes completely into the bores of the thermoblock.


5.4.2 Inserting the plate


5.5 Installing the ThermoTop


The ThermoTop is compatible with thermoblocks which feature the condens.protect 


symbol: 


The condens.protect technology available with ThermoTop prevents the formation of 


condensation on the inner wall or the lid of the tube.


Prerequisites


• A compatible thermoblock has been attached.


• Tubes or plates have been inserted.


• The SmartExtender is not attached.


• The TransferRack is not attached.


The height sensor of the SmartBlock plates automatically differentiates between 


deepwell plates and microplates.


When inserting microplates, make sure that the height sensor is not covered.


Take care that the height sensor does not get contaminated.


Abb. 5-3:1 – SmartBlock plates height sensor


Fig. 5-3: 1 – SmartBlock plates height 


sensor


Only use closed plates.


 Insert the plate with the back edge first. 


Then press it down at the front.


To ensure uniform temperature control 


in all wells, place the lid on the 


thermoblock.


1
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Functioning principle of the ThermoTop
• In order to prevent the formation of any condensate in a reliable manner, the device 


first heats the ThermoTop until it reaches the set temperature. The tempering of the 


thermoblock occurs with a delay.


• The temperature sensor of the thermoblock reacts to the temperature of samples: After 


inserting samples into a pre-heated thermoblock, the displayed actual temperature 


may temporarily decrease.


• While temperature control is active, the blue LED of the ThermoTop will flash. 


5.6 Installing the SmartExtender


Set the ThermoTop on the device 


vertically from above. The centering pins 


behind the heating/cooling plate fit into 


the recesses of the ThermoTop.


• The ThermoTop is correctly positioned if 


the seal is fully flush with the upper part 


of the device.


• The blue LED of the ThermoTop lights.


• The  symbol appears in the display.


WARNING! Risk of personal injury or material damage due to chemically or 
mechanically damaged SmartExtenders.


Do not use SmartExtenders that show signs of corrosion or mechanical 


damage.


Check the conditions of the SmartExtender regularly.


WARNING! Risk of contamination due to consumable lids opening 
accidentally.
The following cases can lead to the lids of micro test tubes opening accidentally.


• High vapor pressure of the content


• Improperly closed lids


• Damaged sealing lips


Always check that consumables have been tightly closed before use.
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5.6.1 Attaching the SmartExtender


Prerequisites


• ThermoMixer C, ThermoStat C and ThermoMixer F: Software Version 3.0.0. or higher


• The ThermoTop is not attached.


• The TransferRack is not attached.


Place the SmartExtender on the device 


vertically from above until it clicks into 


place.


The centering pins behind the heating/


cooling plate fit into the recesses of the 


SmartExtender.


The device will detect the SmartExtender 


automatically when it is attached.


A message that the SmartExtender has 


been attached and the SmartExtender 


symbol will appear in the display.


1 .5 mL


Temperature range: ~RT-110°C
1 .5 mL
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5.6.2 Removing the SmartExtender


5.7 Activating the SmartExtender


WARNING! Risk of burns from hot surfaces.
The thermoblock, the SmartExtender and the heating/cooling plate reach high 


temperatures that can lead to burns.


Allow the thermoblock, the SmartExtender and the heating/cooling plate to 


cool down before removing the SmartExtender or the thermoblock.


1. Pull the SmartExtender upwards with 


both plate carriers.


2. Remove the SmartExtender.


1 SmartExtender temperature 
indication.


2 The SmartExtender is operational.


26/30 300
rpm°C


35/34


1 2
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5.7.1 Activating the SmartExtender with an arrow key


Press the bottom arrow key on the control panel.


• The temperature setting is switched from the thermoblock to the SmartExtender.


• On the display, the SmartExtender temperature indication is shown larger.


The SmartExtender temperature can now be set.


5.7.2 Activating SmartExtender via the menu


1. To open the menu, press the menu/enter key.


2. Select the SmartExtender menu item with the up and down arrow keys.


3. Press the menu/enter key to confirm your selection.


ThermoMixer C


ThermoStat C


ThermoMixer F


1 The SmartExtender is active.
The temperature can be set.


35/34
SmartExtender  1 .5 mL


300
rpm°C


26/30


1
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5.8 Inserting tubes in the SmartExtender


Use closed tubes only.


 Insert the tubes completely into the bores of the SmartExtender.


5.9 Setting the temperature on the SmartExtender


Prerequisites


The SmartExtender has been activated.


The SmartExtender can control temperatures in a range of 3 °C above ambient 


temperature to 110 °C.


Use the temp arrow keys to set the target temperature.


The SmartExtender starts heating immediately.


If no key is pressed within several seconds, the device switches back to the temperature 


setting of the thermoblock.


WARNING! Risk of injury due to using the wrong consumables.
• Improperly inserted tubes may come out of the SmartExtender bores.


• Glass tubes can smash.


Only use the SmartExtender with the consumables designed for it.


Never use tubes made of glass or other fragile materials.


NOTICE! Material change of consumables at extreme temperatures.
Extreme temperatures (e.g. during refrigeration or autoclaving) affect the 


material. The mechanical strength, dimensions and shape of the consumable will 


change.


Use consumables that are suitable for the selected temperature range or the 


selected procedure.


Entering a temperature control duration is not possible for the SmartExtender.
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5.10 Controlling the thermoblock temperature


The Eppendorf ThermoMixer C can control temperature in a range from 15 °C below 


ambient temperature to 100 °C.


5.10.1 Temperature control with time setting


Prerequisites


The time mode is set to Time Control  (see p. 33)


1. To switch off the mixing function, select the 0 rpm setting with the speed arrow keys 


(▼ before 300 rpm or ▲ after 3 000 rpm).


2. Set the temperature control duration with the time arrow keys.


3. Set the temperature with the temp arrow keys.


4. To start the time counter, press the start/stop key.


• The  symbol flashes on the display.


• The temperature control duration is counted down.


• The display shows the remaining temperature control duration and the actual 


temperature/set temperature.


• A signal sounds after the temperature control duration has elapsed.


NOTICE! Damage to electronic components due to condensation. 
Condensate may form in the device when it has been transported from a cool 


environment to a warmer environment.


After installing the device, wait for at least 3 h. Only then connect the device 


to the mains/power line.


• When the actual temperature flashes on the display, the device is not in 


temperature control mode operation.


• As soon as the set temperature is modified with the temp arrow keys, the 


device will start temperature control.


• When the set temperature has been reached, the display only shows a value.
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5.11 Mixing


5.11.1  Mixing without temperature control


1. In order to switch off the temperature control, use the temp arrow keys for selecting 


the off setting (▼ below 1 °C or ▲ above 100 °C).


2. Set the mixing time with the time arrow keys.


3. Set the mixing frequency with the speed arrow keys.


4. In order to start the mixing process, press the start/stop key.


• The  symbol flashes on the display.


• The mixing time is counted down.


• The display shows the remaining mixing time, the actual temperature/set 


temperature and the mixing frequency.


5. After the set mixing time has elapsed, the device stops automatically. 


•  A signal tone sounds.


•  The display shows the last used parameters.


5.11.2 Mixing and tempering 


1. Set the mixing time with the time arrow keys.


2. Set the temperature with the temp arrow keys.


The device immediately starts to perform the temperature control.


3. Set the mixing frequency with the speed arrow keys.


4. In order to start the mixing process, press the start/stop key.


• The  symbol flashes on the display.


• The mixing time is counted down.


• The display shows the remaining mixing time, the actual temperature/set 


temperature and the mixing frequency.


You can select the mixing frequency between 300 rpm and 3 000 rpm. The 


mixing frequency can be adjusted in steps of 50 rpm.
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5. After the set mixing time has elapsed, the device stops automatically. 


•  A signal tone sounds.


•  The display shows the last used parameters.


• Temperature control is continued.


5.11.3 Mixing/temperature control with continuous run


1. In order to mix without any time limits, use the time arrow keys to select the ∞ setting 


(▼ below 5 s or ▲ above 99:30 h).


2. Set the temperature with the temp arrow keys.


The device immediately starts to perform the temperature control.


3. Set the mixing frequency with the speed arrow keys.


4. In order to start the mixing process, press the start/stop key.


• The  symbol flashes on the display.


• The display alternately shows the mixing time and the ∞ symbol, the actual 


temperature/set temperature and the mixing frequency.


• The mixing time is counted up. 


5. In order to end the mixing process, press the start/stop key.


• A signal sounds.


• The display shows the last used parameters.


• Temperature control is continued.


Icing up of the thermoblock
Ice may form on the thermoblock if samples are tempered at low temperatures 


for a long time.


A mixing time of more than 99:30 h is possible. After 99:30 h has passed, the 


display only will show the ∞ symbol.
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5.11.4 Interrupting the mixing process


If you want to add reagents or exchange tubes while mixing, you can interrupt the mixing 


process. The temperature control continues to run during the pause.


1. In order to interrupt the mixing process, keep the start/stop key pressed for 2 s.


• The display shows Pause.


• The mixing process is interrupted.


• Time counting is stopped.


• Temperature control is continued.


2. In order to continue the mixing process, press the start/stop key.


5.11.5 Short Mix


Use the Short Mix function for mixing for a short while without temperature control.


1. Set the mixing frequency with the speed arrow keys.


2. Keep the short key pressed.


The mixing process continues as long as the short key will be pressed.


3. In order to end Short Mix, release the short key.


5.11.6 Mixing/tempering with Time Control or Temp Control


You can specify when time counting should begin:


• Time counting and mixing process begin immediately: Time Control


• Time counting and mixing process begin when the set temperature has been reached: 


Temp Control


1. Under Menu, select the Time Mode menu item.


2. Use the menu arrow keys to select Time Control or Temp Control.


A tick indicates the selected setting.


3. To exit the menu, press the left ◄  menu arrow key twice.
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5.12 Navigating the menu


The menu has 3 levels. To change settings, proceed as follows:


1. To open the menu, press the menu/enter key.


2. Select the menu item with the menu arrow keys.


3. Activate the SmartExtender with the down menu arrow key 


(with the SmartExtender attached).


4. To confirm your selection, press the menu/enter key.


5. Change the settings with the menu arrow keys.


6. To confirm the changed setting, press the menu/enter key.


A tick appears in front of the setting.


7. To exit the menu level, select Back in the menu and press 


the menu/enter key.
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5.13 Menu structure
5.13.1 SmartExtender


5.13.2 Programs


List with 20 program slots


Menu items and options Description Symbol on the display


Activating • Press the down menu 


arrow key or


• Menu/Enter > 


SmartExtender menu item


Menu items and options Description Symbol on the display


• Loading a saved program • Select a program key 


(prog 1 to prog 5)


or


• Select the program from 


the program list: Menu > 


Programs > Load


• Start the program with 


the start/stop key


• Creating a program • Save the set parameters 


(mixing time, 


temperature and mixing 


frequency) on a free 


program space.


• You can save up to 4 sets 


of parameters as 


automatically consecutive 


program levels ("steps").


• Editing a program • Overwrite saved program 


or save it to a new 


program space.


• Deleting a program • Delete the saved 


program.


• Programs 1 to 5 cannot 


be deleted. You can edit 


and overwrite the 


programs.
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5.13.3 Key lock


5.13.4 Time mode


5.13.5 Settings


Menu items and options Description Symbol on the display


• Key lock on • Parameters cannot be 


changed.


• Key lock off • Parameters can be 


changed.


Menu items and options Description Symbol on the display


• Time Control • Time counting and 


mixing process begin 


immediately.


• Temp Control • Time counting and 


mixing process only 


begin when the set 


temperature has been 


reached.


Menu items and options Description Symbol on the display


Signal tones • The signal tone for error 


messages is always output at 


medium volume level 


regardless of the speaker 


settings.


• Volume • Set the volume of the 


speaker:


20 %, 40 %, 60 %, 80 %, 


100 %


• Switching the speaker off:


0 %


• Repetitions • Set repetitions of the signal 


tone.


1 ×, 5 ×, 10 ×, 30 ×, Unlimited


Language • Set the language: English, 


German, French, Italian, 


Spanish
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5.14 Programs


A program consists of up to four program levels ("steps"). The program levels 


automatically run one after the other. You can save separate settings for each program 


level: 


• Mixing time/temperature control duration


• Mixing frequency


• Temperature


• Program levels with pause interval (Interval Mix).


• Program levels with restricted ramp rates.


The program ends automatically.


5.14.1 Creating a program


1. In order to open the menu, keep the menu/enter key pressed.


2. Use the menu arrow keys to select the Programs menu item. Confirm with the menu/
enter key.


3. Use the menu arrow keys to select an empty program space. Confirm with the menu/
enter key.


Contrast • Set the contrast:


0 %, 25 %, 50 %, 75 %, 


100 %


Service • Set the service interval:


After 500 operating hours


After 1000 operating hours


After 2000 operating hours


No notification 


The Eppendorf ThermoMixer C has 20 program slots.


At the end of this operating manual there is a printed form of a program table. 


The program data can be noted there.


Menu items and options Description Symbol on the display
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5.14.1.1 Creating a single-level program


1. Set the mixing time, temperature, and mixing frequency with the time, temp and 


speed arrow keys.


2. Use the menu arrow keys to select Save. Confirm with the menu/enter key.


Entering the program name


3. Select letters or numbers with the menu arrow keys and confirm with the menu/enter 


key.


The program name can have a maximum of 15 characters.


In order to delete individual characters, select ← and press the menu/enter key.


4. In order to save the program with the program name, use the menu arrow keys to 


select Save.


5. Select the program space with the menu arrow keys. Confirm with the menu/enter key.


5.14.1.2 Creating a multi-level program 


1. Select an empty program space in the Menu > Programs menu item.


Defining step 1
2. Set the mixing time, temperature, and mixing frequency for the first program step with 


the time, temp and speed arrow keys.


Adding step 2
3. Select Options. Confirm with the menu/enter key.


4.  Select Add step. Confirm with the menu/enter key.


The set parameters have been adopted in step 1.
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5. Set the parameters for the second program level.


• In order to save the program with 2 program levels, select Save.


• In order to program a third and a fourth program level, respectively select Options > 


Add step.


5.14.2 Interval Mix: Creating a program level with pause interval 


By using the Interval Mix function, you can determine the mixing process to be 


interrupted by one or several pauses within one program level. Interval Mix can only be 


specified in programs. For program levels with Interval Mix, the  symbol will appear in 


the display 


1. Select an empty program space under Menu > Programs.


2. Set the mixing time, temperature, and mixing frequency with the time, temp and 


speed arrow keys.


Select the mixing time so that it covers the entire duration, including mixing processes 


and pauses.


3. Select Options. Confirm with the menu/enter key.


4. Select Interval Mix. Confirm with the menu/enter key.


5. Set the mixing time (before the pause) in the Mixing time row using the time arrow 


keys.


6. Set the pause duration in the Pause row using the time arrow keys.


7. In order to save the program, select Save. Confirm with the menu/enter key.


The Interval Mix settings are now saved for the program level.


In order to delete a step from a program, select Options > Delete step.


To program a change between several mixing processes and pauses within a 


program level, select a correspondingly longer mixing time for the program 


level:


Change between mixing process and pause:
• Mixing time set for program level: 6:00 min


• Interval Mix: Mixing time: 1:00 min, Pause: 0:30 min


In the program level the device performs the setting 1 min mixing and 0:30 min 


pause 4 times.
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5.14.3 Restricting ramp rates


You can use the Eppendorf ThermoMixer C to choke the heating rate as well as the 


cooling rate. Restricted ramp rates can only be specified for programs.


Tab. 5-1: Heating rates and cooling rates


1. Select an empty program space under Menu > Programs.


2. Set the mixing time, temperature, and mixing frequency with the time, temp and 


speed arrow keys.


3. Select Options. Confirm with the menu/enter key.


4. Select Ramp rates. Confirm with the menu/enter key.


5. Use the menu arrow keys to select and change Heating rate or Cooling rate.


6. In order to leave the Ramp rates menu, select the Back menu item. Confirm with the 


menu/enter key.


5.14.4 Quick save with program keys


To quickly save a single-level program, you can use the program keys.


1. Set the mixing time, temperature, and mixing frequency with the time, temp and 


speed arrow keys.


2. Keep one of the program keys prog 1 to prog 5 pressed for 2 seconds.


• A signal tone sounds.


• The LED above the program key lights blue.


• The parameters of the program are saved.


Heating rate max. 3.0 °C/min max. 2.0 °C/min max. 1.0 °C/min max. 0.1 °C/min


Cooling rate max. 1.0 °C/min max. 0.5 °C/min max. 0.1 °C/min


When you start a program that runs with restricted heating or cooling rates, a 


message is displayed: The program's ramp rates are restricted.


• If you want to assign a program name, save the program in the menu: Menu > 


Programs.


• If you want to save a program with multiple levels under the program 


numbers 1 to 5 , select the program space under Menu > Programs.
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5.14.5 Loading a saved program
5.14.5.1 Loading program prog 1 to prog 5
On supply, the prog 1 to prog 5 program keys are assigned as follows:


1. In order to call up a program on the program spaces 1 to 5, press one of the program 


keys prog 1 to prog 5.


• The LED above the program key lights blue.


• The display shows the parameters of the program.


2. In order to start the program, press the start/stop key.


5.14.5.2 Loading a program from the program list


1. In order to load a program from the program list, select the program under Menu > 


Programs. Confirm with the menu/enter key.


2. Use the menu arrow keys to select the Load menu item. Confirm with the menu/enter 


key.


• The display shows the parameters of the program.


• Programs with several program levels: 


The display shows the parameters of the first program level. To display the 


parameters of the other program levels, use the ◄ or ► menu arrow keys to select 


the corresponding step.


3. In order to start the program, press the start/stop key.


The asterisk marks the active program level Step 1. The display shows the parameters 


of Step 2.


Program name Temperature Mixing time/
temperature 
control duration


Mixing 
frequency


prog 1 key Cooling 8 °C ∞ 0 rpm


prog 2 key Ligation 16 °C 16:00 h 0 rpm


prog 3 key Restr. Digest 37 °C 1:00 h 1 000 rpm


prog 4 key Prot. K Digest 56 °C 10:00 min 1 000 rpm


prog 5 key Denaturation 95 °C 30:00 min 0 rpm







42
Operation
Eppendorf ThermoMixer® C


English (EN)

5.14.6 Editing programs


There are two ways to change a saved program:


• Changing the program via the Edit menu item in the program list


• Changing the program during operation


5.14.6.1 Changing the program via the Edit menu item in the program list


1. In order to change the parameters of a program, select the program under Menu > 


Programs. Confirm with the menu/enter key.


2. Use the menu arrow keys to select the Edit menu item. Confirm with the menu/enter 


key.


The display shows the saved parameters.


You can change all parameters and save them (see Creating a program on p. 37).


5.14.6.2 Changing the program during operation


1. Load the program with the program keys or from the program list.


2. Change the parameters.


For programs with program levels: Use the ◄ or ► menu arrow keys to select a step, 


change the parameters of the step.


3. Start the program.


After completion of the program, a message appears stating that the program has been 


changed. You can confirm or discard the changes.


5.14.7 Deleting programs


Programs 1 to 5 cannot be deleted. You can change and overwrite the program name and 


all parameters of these programs.


1. In order to delete a program from the program spaces 6 to 20, select the program 


under Menu > Programs. Confirm with the menu/enter key.


2. Use the menu arrow keys to select the Delete menu item. Confirm with the menu/enter 


key.


The display shows the message Confirm delete. In order to confirm, press the menu/
enter key.
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6 Troubleshooting


If you cannot remedy an error with the recommended measures, please contact your local 


Eppendorf partner. The contact addresses can be found on the Internet at 


www.eppendorf.com.


6.1 General errors


Problem Cause Solution


Display remains 


dark. 


No power supply. Check the mains connection 


and the power supply. 


Switch on the device.


Set temperature 


is not reached. 


Set temperature is more than 


15 °C below ambient temperature. 


Set up the device in a cooler 


environment. 


ThermoTop LED 


does not light.


• No thermoblock has been 


attached 


• The thermoblock is not 


compatible with the 


ThermoTop.


Use a compatible thermoblock 


with a condens.protect symbol: 


The interface between the device 


and the ThermoTop is dirty.


Remove any dirt from the front 


of the ThermoTop.


Remove any dirt from the top of 


the device, especially from the 


viewing window beside the 


heating/cooling plate.


ThermoTop does 


not fit on the 


device.


• The thermoblock is not 


compatible with ThermoTop.


• The lid is attached to the 


thermoblock. 


• TransferRack is attached.


• SmartExtender is attached.


Use a compatible thermoblock 


with a condens.protect symbol: 


 If using the ThermoTop, do not 


use the lid.


Remove the TransferRack when 


using the ThermoTop.


Remove the SmartExtender 


when using the ThermoTop.


The device does 


not mix or 


control the 


temperature. 


Various causes are possible. Contact your local Eppendorf 


partner. 
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6.2 Error messages


Problem Cause Solution


Thermoblock 


not detected.


• Thermoblock is not compatible 


with the device.


• The thermoblock is not 


attached properly.


Use a compatible thermoblock.


Remove the thermoblock and 


then reattach it.


The interface between the device 


and the thermoblock is dirty.


Remove any dirt from the 


bottom of the thermoblock.


Remove any dirt from the top of 


the device, especially from the 


viewing window beside the 


heating/cooling plate.


Error message 


preceded by a 


number code.


Various causes are possible. 1. Switch off the device and wait 


10 seconds.


2. Switch on the device. 


If the error message appears 


again, contact your local 


Eppendorf partner.


SmartExtender 


is not being 


detected by the 


device.


• The Eppendorf ThermoMixer® 


C requires software version 


3.0.0 or higher to detect 


SmartExtenders.


Perform a software update. The 


software can be downloaded 


from the Eppendorf website.
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7 Maintenance
7.1 Setting service intervals


The Eppendorf ThermoMixer C offers the option of activating a reminder that the device 


needs to be serviced. To set a service interval, proceed as follows:


1. Under Menu > Settings > select the Service menu item. Confirm with the menu/enter 


key.


2. Select a service interval with the menu arrow keys (after 500, 1 000 or 2 000 operating 


hours).


To switch off the notification, select No notification.


When the specified operating hours have been reached, a message appears. Contact your 


local Eppendorf partner. The contact addresses can be found online at 


www.eppendorf.com/worldwide.


7.2 Cleaning


DANGER! Electric shock due to the ingress of liquid.


Switch off the device and disconnect it from the mains/power line before 


starting cleaning or disinfection.


Do not allow any liquids to penetrate the inside of the housing.


Use sealed tubes and sealed plates.


Do not perform a spray clean/spray disinfection on the housing.


Only reconnect the device to the mains/power line when it is completely dry, 


both inside and outside.


WARNING! Risk of burns from hot surfaces.
The thermoblock, the SmartExtender and the heating/cooling plate reach high 


temperatures that can lead to burns.


Allow the thermoblock, the SmartExtender and the heating/cooling plate to 


cool down before removing the SmartExtender or the thermoblock.


NOTICE! Damage from the use of aggressive chemicals.


Do not use any aggressive chemicals on the device or its accessories, such as 


strong and weak bases, strong acids, acetone, formaldehyde, halogenated 


hydrocarbons or phenol.


 If the device has been contaminated by aggressive chemicals, clean it 


immediately using a mild cleaning agent.
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Clean the housing of the Eppendorf ThermoMixer C and the thermoblocks regularly.


7.2.1 Cleaning the Eppendorf ThermoMixer C


Auxiliary equipment
• Lint-free cloth


• Mild, soap-based lab cleaner


• Dist. water


1. Switch off the Eppendorf ThermoMixer C and disconnect it from the power supply.


2. Allow the device to cool down.


3. Clean all external parts of the Eppendorf ThermoMixer C with a mild soap solution and 


a lint-free cloth.


4. Wipe off the soap solution with dist. water.


5. Dry all cleaned parts.


7.2.2 Cleaning the thermoblock


Auxiliary equipment
• Lint-free cloth


• Soft bottle brush or cotton swabs


• Mild soap-based laboratory cleaner


• Dist. water


Clean the thermoblock immediately if sample fluid enters the bore holes or comes into 


contact with the surfaces.


1. Clean the thermoblock with a mild soap solution. Clean the bores with a soft bottle 


brush or cotton swabs.


2. Rinse off the soap solution with dist. water.


3. Dry the cleaned thermoblock at ambient temperature.


Let the cleaned thermoblock dry with the bores pointing downwards. Do not dry 


thermoblocks in a drying cabinet.


NOTICE! Corrosion due to aggressive cleaning agents and disinfectants.


Do not use any corrosive cleaning agents, aggressive solvents or abrasive 


polishes.


Do not use any laboratory cleaners with sodium hypochlorite.
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7.2.3 Cleaning the SmartExtender


Auxiliary equipment
• Lint-free cloth


• Soft bottle brush or cotton swabs


• Mild soap-based laboratory cleaner


• Dist. water


Clean the SmartExtender immediately if sample fluid enters the bores or comes into 


contact with the surfaces.


1. Wipe the SmartExtender with a mild soap solution and a cloth. Clean the bores with a 


soft bottle brush or cotton swabs.


2. Wipe off the soap solution with a damp cloth.


3. Let the cleaned SmartExtender dry with the bores pointing downwards. Do not dry the 


SmartExtender in a drying cabinet.


7.3 Disinfection/decontamination


NOTICE! Damage to the SmartExtender due to penetration of liquids


Do not allow any liquids to run over the SmartExtender.


Do not rinse the SmartExtender with aqueous, alcoholic or other liquids.


Only wipe the SmartExtender with slightly moistened cloths.


DANGER! Electric shock due to the ingress of liquid.


Switch off the device and disconnect it from the mains/power line before 


starting cleaning or disinfection.


Do not allow any liquids to penetrate the inside of the housing.


Use sealed tubes and sealed plates.


Do not perform a spray clean/spray disinfection on the housing.


Only reconnect the device to the mains/power line when it is completely dry, 


both inside and outside.


NOTICE! Damage to the SmartExtender due to penetration of liquids


Do not allow any liquids to run over the SmartExtender.


Do not rinse the SmartExtender with aqueous, alcoholic or other liquids.


Only wipe the SmartExtender with slightly moistened cloths.
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Auxiliary equipment
• Lint-free cloth.


• Disinfectant.


1. Switch off the Eppendorf ThermoMixer C and disconnect it from the mains/power 


supply. 


2. Allow the device, SmartBlock or SmartExtender to cool.


3. Clean the device, SmartBlock or SmartExtender.


4. Select a disinfection method that complies with the legal requirements and regulations 


in place for your range of application.


5. Wipe the surfaces with the lint-free cloth and disinfectant.


7.4 Decontamination before shipment


If you are shipping the device to the authorized Technical Service for repairs or to your 


authorized dealer for disposal please note the following:


7.5 Verification of temperature control


To verify the temperature accuracy of the thermoblock, use the Eppendorf Temperature 


Verification System – Single Channel. In combination with the temperature sensor for the 


Eppendorf ThermoMixer C the exact temperature in the thermoblock can be measured.


Details on the verification process with the Eppendorf Temperature Verification System – 


Single Channel can be found in the corresponding operating manual.


WARNING! Risk to health from contaminated device.


1. Observe the information in the decontamination certificate. It is available as a 


PDF document on our webpage (www.eppendorf.com/decontamination).


2. Decontaminate all the parts you are going to dispatch.


3. Include the fully completed decontamination certificate in the shipment.
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8 Transport, storage and disposal
8.1 Transport


Use the original packing for transport.


8.2 Storage


CAUTION! Risk of injury due to lifting and carrying of heavy loads
The device is heavy. Lifting and carrying the device can lead to back injuries.


Transport and lift the device with an adequate number of helpers only.


Use a transport aid for transporting the device.


Air temperature Relative humidity Atmospheric 
pressure


General transport -25 °C – 60 °C 10 % – 75 % 30 kPa – 106 kPa


Air freight -40 °C – 55 °C 10 % – 75 % 30 kPa – 106 kPa


Air temperature Relative humidity Atmospheric 
pressure


In transport packing -25 °C – 55 °C 10 % – 95 % 70 kPa – 106 kPa


Without transport 


packing


-5 °C – 45 °C 10 % – 95 % 70 kPa – 106 kPa
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8.3 Disposal


If the product needs to be disposed of, the relevant legal regulations must be observed. 


Information on the disposal of electrical and electronic devices in the European 
Community:


Within the European Community, the disposal of electrical devices is regulated by 


national regulations based on EU Directive 2012/19/EU pertaining to waste electrical and 


electronic equipment (WEEE). 


According to these regulations, any devices supplied after August 13, 2005, in the 


business-to-business sphere, to which this product is assigned, may no longer be 


disposed of in municipal or domestic waste. To document this, they have been marked 


with the following marking:


Because disposal regulations may differ from one country to another within the EU, 


please contact your supplier if necessary. 
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9 Technical data
9.1 Power supply


9.2 Weight/dimensions


9.3 Ambient conditions


9.4 Application parameters 
9.4.1 Temperature control


Power connection 100 V – 130 V ±10 %, 50 Hz – 60 Hz


220 V – 240 V ±10 %, 50 Hz – 60 Hz


Power consumption Maximum 200 W


Overvoltage category II


Degree of pollution 2


Protection class I


Width 20.6 cm (8.1 in)


Depth 30.4 cm (12.0 in)


Height 13.6 cm (5.4 in)


Weight 6.3 kg (13.9 lb)


Environment For indoor use only


Ambient temperature 5 °C – 40 °C


Relative humidity 10 % – 90 %, non-condensing


Atmospheric pressure 79.5 kPa – 106 kPa


Temperature control range 1 °C – 100 °C, can be set in increments of 1 °C


Minimum: 15 °C (±2 °C) below the ambient temperature


Maximum: 100 °C


Temperature accuracy Set temperature


 20 °C – 45 °C 


 Set temperature


 < 20 °C or > 45 °C 


SmartBlock 1.5 mL ±0.5 °C ±1.0 °C


Temperature homogeneity In the range of 20 °C – 45 °C 


max. ±0.5 °C for all positions of the thermoblock


Heating rate* 6.0 °C/min


The change of temperature in filled tubes is slower.
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*Heating rate and cooling rate can be throttled.


The heating and cooling rates listed only apply if the SmartBlock is being operated with 


no ThermoTop or SmartExtender.


9.4.2 Mixing


Cooling rate* if the set temperature is 


above the ambient 


temperature


if the set temperature is 


between ambient 


temperature and 15 °C 


below ambient temperature


2.5 °C/min 0.5 °C/min – 0.8 °C/min


Thermoblock Mixing frequency


can be set in increments of 50 rpm


SmartBlock 0.5 mL 300 rpm – 2 000 rpm


SmartBlock 1.5 mL 300 rpm – 2 000 rpm


SmartBlock 2.0 mL 300 rpm – 2 000 rpm


SmartBlock 5.0 mL 300 rpm – 1 000 rpm


SmartBlock 12 mm 300 rpm – 2 000 rpm


SmartBlock cryo 300 rpm – 2 000 rpm


SmartBlock 15 mL 300 rpm – 1 000 rpm


SmartBlock 50 mL 300 rpm – 1 000 rpm


SmartBlock plates


with deepwell plates and temperature 


control up to 80 °C


with deepwell plates and temperature 


control from 80 °C


300 rpm – 3 000 rpm


300 rpm – 2 000 rpm


300 rpm – 1 000 rpm


SmartBlock PCR 96 300 rpm – 2 000 rpm


SmartBlock PCR 384 300 rpm – 3 000 rpm


SmartBlock DWP 500 300 rpm – 1 600 rpm


SmartBlock DWP 1000 300 rpm – 1 600 rpm
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9.4.3 Time setting


Cycle times of 5 s to 99:30 h or unlimited.


9.5 Interface


Cycle time range Step size [or increment]


5 s – 1 min 5 s


1 min – 20 min 15 s


20 min – 1:00 h 1 min


1:00 h – 10:00 h 5 min


1:00 h – 99:30 h 30 min


USB interface For connecting to VisioNize
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THE FBI QUALITY ASSURANCE STANDARDS  
 


AUDIT FOR 
 


 DNA DATABASING LABORATORIES 


 
 


IN ACCORDANCE WITH THE QUALITY ASSURANCE STANDARDS  
 


FOR DNA DATABASING LABORATORIES 
 


EFFECTIVE 07/01/2020 
  


 


An Audit of: Click here to enter Laboratory 


 


Address of Laboratory Click here to enter Laboratory contact address. 
 


Dates of Audit: Click here to enter start date. to Click here to enter end date. 
 


Type of Audit:  External ☐  Internal ☐ 


 


Was the audit done in conjunction with an accreditation assessment?  Yes ☐ or No ☐ 


 


Revision Date of Guidance Document referenced Click here to enter a date. 
 


Audit Team: Click here to enter name of Lead Auditor. 


Click here to enter name of Auditor. Click here to enter name of Auditor. 


Click here to enter name of Auditor. Click here to enter name of Auditor.  


Click here to enter name of Auditor. Click here to enter name of Auditor. 


Click here to enter name of Auditor. Click here to enter name of Auditor. 


Click here to enter name of Auditor. Click here to enter name of Auditor. 
 


 


  


For Laboratory: 


Date Final Audit Report Received: Click here to enter a date. 


Does the Audit Document include findings? Yes ☐ or No ☐ 


If external, Date Audit Documentation Sent to NDIS: Click here to enter a date. 
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DATABASING QAS AUDIT DOCUMENT 
 
 


INTRODUCTION 
 
The DNA Identification Act of 1994 required the formation of a panel of distinguished 
professionals, from the public and private sectors, to address issues relevant to forensic 
DNA applications.  This panel, known as the DNA Advisory Board (DAB), first convened 
in 1995.  The mission of the DAB was to develop and implement quality assurance 
standards for use by forensic DNA testing laboratories.  The scope was quickly 
expanded to include forensic DNA databasing laboratories as well.  The DAB fulfilled its 
statutory responsibilities, recommending separate documents detailing quality 
assurance standards for both forensic and databasing applications.  The "Quality 
Assurance Standards for Forensic DNA Testing Laboratories" and the "Quality 
Assurance Standards for Convicted Offender DNA Databasing Laboratories" were 
issued by the Director of the Federal Bureau of Investigation in October 1998 and April 
1999, respectively.  The “Quality Assurance Standards for Forensic DNA Testing 
Laboratories" and the retitled "Quality Assurance Standards for DNA Databasing 
Laboratories" have become benchmarks for assessing the quality practices and 
performances of DNA laboratories throughout the country. When the Federal DNA 
Advisory Board’s statutory term expired, it transferred responsibility for recommending 
revisions of these Quality Assurance Standards to the Scientific Working Group on DNA 
Analysis Methods (SWGDAM). 
 
The DNA Identification Act of 1994 also required that the FBI Laboratory ensure that all 
DNA laboratories that receive federal grant funds or participate in the National DNA 
Index System (NDIS) demonstrate compliance with the FBI’s Quality Assurance 
Standards.  A laboratory's documentation of compliance with the QAS is measured 
through an accreditation/audit process.  Such accreditation inspections or audits are 
performed by forensic scientists, either internal or external to the laboratory, and are 
intended to evaluate and document compliance with established standards. 
 
Since the issuance of the original QAS, the FBI Laboratory recognized that a uniform 
interpretation guide would minimize interpretation variability among auditors.  For the 
initial QAS, the FBI Laboratory developed, in collaboration with inspection and 
accreditation agencies and other interested stakeholders, audit documents for 
assessing compliance with the required Forensic and Databasing Standards. Previous 
Audit Documents contained a checklist for assessing compliance with each standard 
and additional discussion sections with interpretation guidance for laboratories and 
auditors.  
   
With the 2020 QAS revisions, the QAS discussion sections for the Forensic and 
Databasing Standards, formerly part of the Audit Documents, have been transitioned 
into the QAS Guidance Document. The Guidance Document clarifies standards, as 
needed, and provides additional guidance to assist the laboratory and auditors in 
determining compliance. The Forensic and Databasing QAS and QAS Guidance 
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Document will take effect on July 1, 2020 and are not to be applied retroactively. 
The Forensic and Databasing QAS are the primary resource for the definitions 
and quality assurance standards and take precedence over the QAS Guidance 
Document which should be consulted only for additional clarification as a 
secondary resource. 
 


The Forensic and Databasing Audit Documents now contain only the checklists for 
assessing compliance with each standard.  In this Audit Document, the rating system for 
assessing the laboratory with respect to each standard contains the choices of "Yes" or 
"No", and, where appropriate, "Not Applicable (N/A)." In Appendix A, the findings 
associated with the audit will be detailed and summarized by the auditor, with an area 
available for response to such findings by the laboratory. Notes or comments, including 
observations and recommendations are better suited to be mentioned during the exit 
briefing with laboratory personnel or in a separate letter/memorandum to the laboratory 
so that these comments are not confused with comments relating to a finding or an 
explanation of why a particular standard is not applicable. 
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Instructions to Audit Team 
 


Thank you for participating in this important process intended to evaluate compliance 
with minimum standards for a quality program for performing forensic DNA analysis.   
 
Starting with audits conducted in accordance with the Quality Assurance Standards 
effective July 1, 2009, separate Audit Documents are used for forensic and databasing 
laboratories.  If a laboratory performs both functions, each Audit Document must be 
completed and submitted to the laboratory at the conclusion of the audit process. 


 
Once an external audit has been scheduled, the laboratory should provide the 
laboratory being audited with the Checklist contained on the following pages as soon as 
possible. The Lead Auditor shall also request a certification (contained in Appendix C) 
from each auditor on the team and provide them to the laboratory prior to the beginning 
of the audit. The Lead Auditor shall review the checklist completed by the laboratory 
and the laboratory shall review the Appendix C for each auditor to ensure that the audit 
team contains the appropriate number of members to audit the laboratory and that the 
team members possess the necessary expertise required to audit that laboratory. An 
auditor or his or her employer who has a contractual relationship (exclusive of audits) 
with the laboratory being audited shall disclose this fact and recuse himself or herself 
from performing the audit.  The laboratory shall review the auditors’ certifications for any 
potential conflicts of interest.  
 
As a general rule, compliance with a standard is assessed through a review of the 
laboratory’s documentation and interviews with laboratory staff.  Documents may be in 
hard copy, electronic or a combination of both formats. Certificates of qualifications shall 
not be considered documentation of compliance with these standards.  Laboratory 
personnel’s compliance with these standards shall be documented by the auditor(s) in 
Appendix D.  A review of case reports for the laboratory shall include a number of case 
files randomly selected for each DNA analyst.  As appropriate, a minimum of three to 
five cases per DNA analyst should be reviewed. 
 
 When conducting an audit, please keep in mind the following general guidelines: 
 


 Potential issues concerning compliance should be directed to the laboratory’s 
designated points of contact. 


 


 Comments on the laboratory’s operations should be reserved for the audit 
document if a “No” or “N/A” is marked and/or the exit interview with laboratory 
management; comments should not be made to laboratory staff.  


 


 Contested or contentious issues should be brought to the attention of your audit 
team leader for follow-up, as necessary. 
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As a general rule,  
 


 Issues deemed minor by the audit team that are addressed during the course of 
an audit (for example: date or position revisions of a laboratory’s organizational 
chart) may be determined by the auditor to satisfy a noncompliance so that a 
“Yes” is marked for that standard. 
 


 Noncompliance with a standard identified by the laboratory prior to the audit 
should be assessed by the audit team for adequate documentation and/or 
corrective action. If determined to have been appropriately addressed, the 
auditor may mark the corresponding standard as “Yes”. 
 


 Comments should not be included for standards marked “Yes”. 
 


 Comments shall be included for standards marked “No” or “N/A”.   
 


o For a standard marked “No”, the comment shall describe the 
noncompliance with sufficient detail so that the laboratory can develop an 
appropriate corrective action for compliance.  
 


o For a standard marked “N/A”, the comment shall describe why that 
standard is not applicable to that laboratory. 


 
For additional information pertaining to the interpretation of each standard refer to the 
QAS Guidance Document. Questions concerning this Audit Document or a specific 
standard should be directed to the FBI’s Combined DNA Index System (CODIS) Unit at 
QAS@fbi.gov. 


 
After the audit is completed, the Lead Auditor or auditor(s) briefs DNA laboratory 
management and the DNA technical leader regarding the results. This briefing should 
verbally detail specific findings (non-compliances) and observations (general comments 
and/or recommendations), as well as recognize commendable performances. The 
written report should be prepared by the Lead Auditor and/or auditor(s) and sent to the 
laboratory within 30 days of the audit. The Audit Document Report consists of the 
completed Audit Document Checklist, with any areas of non-compliance listed under the 
Findings Section of Appendix A. All findings of non-compliance must be clearly 
identified and referenced to the appropriate standard.  
 
Recommendations shall not be included in the Audit Document Report. Notes or 
comments, including observations and recommendations are better suited to be 
mentioned during the exit briefing with laboratory personnel or in a separate 
letter/memorandum to the laboratory so that these comments are not confused 
with comments relating to a Finding or an explanation of why a particular 
standard is not applicable. 
 


 







 


 
APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020      6 of 59 
   
  


 


General Laboratory Information 


For an External Audit, to be completed by the laboratory and provided to the audit 
team prior to the on-site visit. 


 


1. Name of Laboratory: Click here to enter text. 
2. Jurisdiction: Choose an item.   If Other: Click here to explain. 


3. Uses a Vendor Laboratory:  ☐ Yes ☐ No 


If Yes, Click here to enter Vendor Laboratory(ies) 


4. Uses contract employees:  ☐ Yes ☐ No 


5. NDIS Participant: ☐ Yes ☐ No 


If No, applying for NDIS Participation:  ☐ Yes ☐ No 


6. Technologies Used: (Choose those that apply) 


☐ Autosomal STR   ☐ Y STR   ☐ Mito   ☐ SNP 


☐ Other: Click here to enter text. 


7. Test Typing Kits Used: Click here to enter text. 
8. Platform Instrument Models Used: Click here to enter text. 


9. Validations requiring review under Std 15: ☐ Yes ☐ No 


10.  Staff (to include contract employees) 
a. Total # of qualified DNA Analysts/Technical Reviewers: ### 


i. # of DNA Analysts requiring review under Std 15: ### 
b. # of DNA Technicians: ### 
c. # of Laboratory Support Personnel: ### 
d. DNA Technical Leader: Click here to enter text. 


i. On Site:  ☐ Yes ☐ No 


ii. Hired or Appointed since last external audit: ☐ Yes ☐ No 


e. CODIS Administrator: Click here to enter text. 


i. Hired or Appointed since last external audit: ☐ Yes ☐ No 


11.  Date of Last Audit: Click here to enter a date. 


a. ☐ External ☐ Internal 


b. If Internal, Date of Last External Audit: Click here to enter a date. 
c. Revision Date of Audit Guidance Document Used: Click here to enter a date. 


12.  Uses an Expert System: ☐ Yes ☐ No 


a. Name & Version of Expert System: Click here to enter text. 
b. Test Kit and Instrument: Click here to enter text. 
c. Version of Data Collection:  Click here to enter text. 


13. Uses a Rapid DNA System: ☐ Yes ☐ No 


a. Name of Rapid DNA System and Instrument: Click here to enter text. 
b. Typing Kit and Cartridge: Click here to enter text. 
c. System Software:  Click here to enter text. 
d. Expert System Software: Click here to enter text. 


14. Processes casework reference samples: ☐ Yes ☐ No 
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Standard 1. Scope 


No Auditable Requirements 


Standard 2. Definitions  


No Auditable Requirements 


Standard 3.  Quality Assurance Program 
 


  Yes No N/A 


3.1 Does the laboratory have, follow, and maintain a 
documented quality system: 


   


 a. Is the quality system appropriate to the testing 
activities?   


   


 b. Is the quality system equivalent to or more stringent 
than what is required by these Standards?  


   


NOTE: To successfully satisfy Standard 3.1, compliance must 
be demonstrated with all of the substandards of 
Standard 3.1.1. 


   


3.1.1 Is the quality system documented in a manual that 
includes or references the following elements: 


   


 3.1.1.1    Goals and objectives?    


 3.1.1.2    Organization and management?    


 3.1.1.3    Personnel?    


 3.1.1.4    Training?    


 3.1.1.5    Facilities and sample control?    


 3.1.1.6    Validation?    


 3.1.1.7    Analytical procedures?    


 3.1.1.8  Equipment?    


 3.1.1.9  Documentation?    


 3.1.1.10  Review?    


 3.1.1.11  Proficiency testing?    


 3.1.1.12  Corrective action?    
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 3.1.1.13  Audits?    


 3.1.1.14  Professional Development?    


 3.1.1.15  Outsourcing Ownership?    


3.1.2 Does the laboratory maintain and have available on-site 
any documents referenced within the quality manual? 


   


 
 


  Yes No N/A 


3.2 Does the laboratory have and follow a policy regarding 
document retention that specifically addresses: 


   


 a. Proficiency tests? Yes  No     


 b. Analytical results? Yes  No     


 c. Sample receipt and processing 
records? 


Yes  No  
   


 d. Sample retention? Yes  No     


 e. Hit confirmation? Yes  No     


 f. Corrective action? Yes  No     


 g. Audits? Yes  No     


 h. Training records? Yes  No     


 i. Testimony Yes  No     


 j. Continuing education? Yes  No     


 
 


  Yes No N/A 


3.3 Does the laboratory perform annual review of its DNA 
quality system?   


  
 
 


 a. Is the review independent of the audit required by 
Standard 15? 


  
 


 b. Is the review completed under the direction of the 
technical leader? 


  
 


 c. Is the review approved by the technical leader?   
 


3.4 Does the laboratory annually review sample processing 
records determined by the technical leader to be a 
representative sample of the samples tested? 
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 a. Is the review independent of an external audit 
required by Standard 15? 


   


 b. Is the scope of the review defined prior to each 
annual review and approved by the technical leader? 


   


 
Comment 
Click here to enter text. 


 


Standard 4.  Organization and Management 
 


  Yes No N/A 


4.1 Does the laboratory have:    


 4.1.1 A managerial staff with the authority and resources 
needed to discharge its duties and meet the 
requirements of the Standards in this document? 


   


 4.1.2 A technical leader who is accountable for the          
technical operations?     


   


 a. Have at least one technical leader in a multi -
laboratory system? 


   


 4.1.3 A CODIS administrator who is accountable for 
CODIS on-site at each individual laboratory facility 
using CODIS? 


   


 4.1.4 At least two full-time employees who are qualified 
DNA analysts? 


   


 4.1.5 Documentation that specifies the responsibility,          
authority, and interrelation of all personnel who 
manage, perform, or verify work affecting the 
validity of the DNA analysis? 


   


 4.1.6 A documented contingency plan that is approved  
by laboratory management if the technical leader 
position is vacated or if the number of qualified 
DNA analysts falls below the two full time analyst 
requirement? 


   


 a. If applicable, did the laboratory follow the 
documented contingency plan? 


   


NOTE: For an NDIS participating lab, refer to Appendix B for the 
Contingency Plan Notification Form. 


   


 


 


  Yes No N/A 
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4.2 Does the laboratory define whether the date of 
hire/appointment/promotion or date of qualification will 
be used by the laboratory for determining the applicable 
QAS version for education, experience and training 
requirements? 


   


 
Comment 


 
 
Standard 5.  Personnel 
 


  Yes No N/A 


5.1 Do laboratory personnel have the education, training, 
and experience commensurate with the examination 
and testimony provided? 


   


NOTE: To successfully satisfy Standard 5.1, compliance must 
be demonstrated with all of the substandards of 
Standard 5. 


   


5.1.1 Does the laboratory have written job descriptions for all 
personnel to include responsibilities, duties, and skills? 


   


5.1.2 Does the laboratory maintain records on the relevant 
qualifications, training, skills, and experience of all 
technical personnel? 


   


 
 


  Yes No N/A 


5.2 Is the technical leader a full-time employee of the 
laboratory or multi-laboratory system?  


   


NOTE: To successfully satisfy Standard 5.2, compliance must 
be demonstrated with all of the substandards of 
Standard 5.2. 


   


NOTE: Standard 5.2 and Standards 5.2.1 through 5.2.4 may 
be marked “Yes” for a TL who has been reviewed and 
memorialized in at least 2 prior external audit 
documents.  


   


5.2.1 Does the technical leader of the laboratory meet or 
exceed the following degree/educational requirements 
or have a waiver as allowed for in 5.2.1.4? 


   


NOTE: The substandards of Standards 5.2.1 through 5.2.1.3 
will be marked “N/A” for a TL who has a waiver as 
allowed for in 5.2.1.4 
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 a. A master's degree in a biology-, chemistry-, or 
forensic science-related area? 


   


 b. Twelve semester hours or equivalent credit hours 
including a combination of graduate and 
undergraduate coursework or classes covering the 
following subject areas: 


   


 1. Biochemistry? Yes  No     


 2. Genetics?              Yes  No     


 3. Molecular biology?                Yes  No     


 4. Statistics / population     
genetics?                               


Yes  No     


 5.2.1.1 Of the 12 semester or equivalent credit hours 
required, do they include at least one graduate-
level course registering 3 or more semester or 
equivalent credit hours? 


   


 5.2.1.2 Do each of the specific subject areas listed in 
Standard 5.2.1 constitute an integral 
component of any coursework used to 
demonstrate compliance with this Standard? 


   


 5.2.1.3 For individuals who have completed 
coursework with titles other than those listed in 
Standard 5.2.1, have they successfully 
demonstrated compliance with this Standard 
through a combination of pertinent materials 
such as a syllabus, letter from the instructor, or 
other documentation that supports the course 
content? 


   


 5.2.1.4 If the degree requirements of Standard 5.2.1 
are not met, does the technical leader possess 
a waiver from the American Society of Crime 
Laboratory Directors (ASCLD)? 


   


 


  Yes No N/A 


5.2.2 Does the technical leader meet or exceed one of the 
following minimum experience requirements?  
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 a. If the technical leader was appointed prior to July 1, 
2009, does the technical leader have three years of 
forensic databasing or human identification DNA 
laboratory experience obtained at a laboratory where 
forensic DNA testing was conducted for identification, 
databasing, or forensic purposes? 


   


 b. If the technical leader was appointed on or after July 
1, 2009, does the technical leader have a minimum of 
three years human DNA experience (current or 
previous) as a qualified analyst on database or 
forensic samples?  


   


NOTE: Standards 5.2.3 and 5.2.4 may be marked “N/A” if the 
technical leader has been in the position for less than 
one year. 


   


5.2.3 If the technical leader was appointed on or after July 1, 
2020, was the technical leader a currently or previously 
qualified analyst in each technology or have documented 
training in each technology utilized in the laboratory 
within one year of appointment? 


   


5.2.4 Has the technical leader successfully completed the FBI-
sponsored auditor training within one year of 
appointment?   


   


 


  Yes No N/A 


5.2.5 Does the technical leader of the laboratory have the 
following authority and minimum responsibilities: 


  
 


 5.2.5.1 Oversee the technical operations of the 
laboratory? 


  
 


 5.2.5.2 Authority to initiate, suspend, and resume DNA 
analytical operations for the laboratory or an 
individual? 


  
 


 5.2.5.3 Evaluate and approve of all validations and new 
or modified methods used by the laboratory? 


  
 


 5.2.5.4 Review the training records for newly qualified 
analysts, technicians and technical reviewers and 
approve their qualifications prior to independent 
database analysis and review, verify, and 
approve the academic transcripts for newly 
qualified analysts and technical reviewers? 
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 5.2.5.5 Approve the technical specifications for 
outsourcing agreements? 


  
 


 5.2.5.6 Review internal and external DNA audit 
documents and, if applicable, approve corrective 
action(s)?  


  
 


 5.2.5.7 Review annually the procedures of the 
laboratory? 


  
 


 5.2.5.8 Review and approve the training, quality 
assurance, and proficiency testing programs in 
the laboratory? 


  
 


 5.2.5.9 Review potential conflicts of interest when 
contract employees are employed by multiple 
NDIS participating and/or vendor laboratories? 


   


 
 
 


  Yes No N/A 


5.2.6 Is the technical leader accessible to the laboratory to 
provide on-site, telephonic, or electronic consultation 
as needed?  


   


 a.  If the technical leader oversees a system of 
separate laboratories, has the technical leader 
conducted and documented semi-annual on-site 
visits of each of the laboratories? 


   


NOTE: Standards 5.2.7, 5.2.7.1 and 5.2.7.2 may be marked 
“N/A” if the technical leader has been in the position 
for less than one year. 


   


5.2.7 Has a newly appointed technical leader documented 
a review of the following within one year of 
appointment? 


   


 5.2.7.1  Validation studies and analytical procedures 
currently used by the laboratory?                                                                                                                                                                                                                                                           


   


 5.2.7.2  Educational qualifications and training 
records of currently qualified analysts and 
technical reviewers? 


   


 
 


  Yes No N/A 
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5.3  


 


Is the CODIS administrator an employee of the 
laboratory and does he or she meet the following 
qualifications? 


   


NOTE: For an audit of a vendor laboratory, Standard 5.3 and all 
of its substandards will be marked “N/A”. 


   


NOTE: To successfully satisfy Standard 5.3, compliance must 
be demonstrated with all of the substandards of 
Standard 5.3.1 through 5.3.3. 


   


NOTE: Standard 5.3 and Standards 5.3.1 through 5.3.3 may be 
marked “Yes” if the CODIS administrator has been 
reviewed and memorialized in at least 2 prior external 
audit documents.  


   


NOTE: Standard 5.3.1 shall be marked “Yes” if the CODIS 
administrator was appointed prior to July 1, 2020.  


   


5.3.1 Does the CODIS administrator meet or exceed the 
degree and educational requirements in Standard 5.4? 


   


NOTE: Standard 5.3.2 shall be marked “Yes” if the CODIS 
administrator was appointed prior to July 1, 2009. 


   


5.3.2 Is the CODIS administrator a current or previously 
qualified analyst with documented mixture interpretation 
training? 


   


NOTE:   Standard 5.3.3 a may be marked “N/A” if the CODIS 
administrator has been in the position for less than six 
months. Standard 5.3.3 and 5.3.3 b may be marked 
“N/A” if the CODIS administrator has been in the 
position for less than one year. 


   


5.3.3 Has the CODIS administrator successfully completed 
the following training requirements? 


   


 a.  FBI sponsored CODIS software training within six 
months of appointment, if not previously completed 
such training? 


   


 b.  FBI DNA auditor training within one year of 
appointment, if not previously completed such 
training? 


   


 


  Yes No N/A 
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5.3.4 Is the CODIS administrator responsible for the 
following: 


   


 5.3.4.1  Administer the laboratory’s local CODIS 
network? 


   


 5.3.4.2  Schedule and document the CODIS computer 
training of database analysts? 


   


 5.3.4.3  Ensure that the security of data stored in 
CODIS is in accordance with state and/or 
federal law and NDIS operational procedures? 


   


 5.3.4.4  Ensure that the quality of data stored in CODIS 
is in accordance with state and/or federal law 
and NDIS operational procedures? 


   


 5.3.4.5  Ensure that matches are dispositioned in 
accordance with NDIS operational procedures? 


   


5.3.5 Is the CODIS administrator authorized to terminate 
participation in CODIS until the reliability and security of 
the computer data can be assured if an issue with the 
data is identified? 


   


5.3.6 If the CODIS administrator position has been 
unoccupied since the last audit, has the laboratory 
refrained from uploading new DNA profiles to NDIS 
during the vacancy? 


   


 
 
 


  Yes No N/A 


5.4  


 


Is each analyst an employee or contract employee of 
the laboratory and does he or she meet or exceed the 
following qualifications? 


   


NOTE: To successfully satisfy Standard 5.4, compliance must 
be demonstrated with all of the substandards of 
Standards 5.4.1 through 5.4.2. 


   


NOTE: Complete Standards 5.4.1 through 5.4.2 for analysts 
under review. Standard 5.4 and Standards 5.4.1 through 
5.4.2 may be marked “Yes” if all analysts have been 
reviewed and memorialized in at least 2 prior external 
audit documents. 
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5.4.1 Does each analyst reviewed meet or exceed the 
following degree and educational requirements: 


   


 a.  B.A./B.S. or advanced degree or its equivalent in a 
biology-, chemistry-, or forensic science- related 
area? 


   


 b. College coursework covering the subject areas of:    


 1. Biochemistry? Yes  No     


 2. Genetics?              Yes  No     


 3. Molecular biology?                Yes  No     


 c.  For analysts hired/appointed/promoted or qualified 
(as defined by the laboratory per Standard 4.2) prior 
to July 1, 2020, college coursework or training that 
covers the subject areas of statistics and/or 
population genetics as it applies to forensic or 
databasing DNA analysis? or  


For analysts hired/appointed/promoted on or after 
July 1, 2020, successful completion of coursework 
covering statistics and/or population genetics? 


   


5.4.1.1 Does each of the specific subject areas listed in 
Standard 5.4.1 constitute an integral component of any 
coursework used to demonstrate compliance with this 
Standard? 


   


5.4.1.2 For analysts appointed or hired on or after July 1, 2009, 
do the required subject areas of biochemistry, genetics, 
and molecular biology consist of nine or more 
cumulative semester or equivalent hours? 


   


5.4.1.3 For individuals who have completed coursework with 
titles other than those listed in Standard 5.4.1, has 
compliance with this Standard been demonstrated 
through a combination of pertinent materials such as a 
syllabus, letter from the instructor, or other 
documentation that supports the course content, and 
has the technical leader approved compliance with this 
Standard?  


   


5.4.2 Does each analyst have six months of human DNA 
laboratory experience with at least three months in a 
forensic or database DNA laboratory?  


   


 a. Has each analyst successfully completed the 
laboratory’s required training?   
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  Yes No N/A 


5.5 Is each technical reviewer an employee or contract 
employee of the laboratory and meet the education 
and experience requirements of Standard 5.4? 


   


NOTE: To successfully satisfy Standard 5.5, compliance must 
be demonstrated with Standards 5.5.1 and 5.5.2. 


   


NOTE: Complete Standards 5.5.1 through 5.5.2 for technical 
reviewers under review. For qualified analysts under 
review that are authorized to conduct technical 
reviews, Standards 5.5 through 5.5.2 will be marked 
“Yes” if compliance with Standard 5.4 was 
demonstrated. 


   


5.5.1 Is each technical reviewer a current or previously 
qualified analyst? 


   


5.5.2 Has each technical reviewer successfully completed 
documented training? 


   


 


  Yes No N/A 


5.6 Is each technician an employee or contract employee of 
the laboratory and successfully completed laboratory’s 
documented training program? 


   


 


  Yes No N/A 


5.7 Has the technical leader verified and approved the 
education, to include a review of academic transcripts, of 
each analyst and technical reviewer?   


   


 
Comment 
 
 


 
 
Standard 6.  Training 
 


  Yes No N/A 
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6.1 Does the laboratory have a training program 
documented in a training manual for qualifying all 
analyst(s) and technician(s)?  


   


NOTE: To successfully satisfy Standard 6.1, compliance 
must be demonstrated with all of the subcategories of 
Standards 6.1. 


   


 Does the laboratory’s training program:    


6.1.1 Address all DNA analytical and interpretation 
procedures used in the laboratory? 


   


6.1.2 Include practical exercises encompassing the 
examination of a range of samples routinely 
encountered in database analysis? 


   


6.1.3 Teach and assess the technical skills and knowledge 
required to perform DNA analysis? 


   


 6.1.3.1 Does the laboratory’s training program for 
analysts include the skills and knowledge 
required to conduct a technical review? 


   


6.1.4 Include an assessment of oral communication skills 
and/or a mock court exercise? 


   


6.1.5 Include requirements for competency testing?    


 


  Yes No N/A 


6.2 Did the technical leader approve any modifications to 
an analyst’s, technical reviewer’s, technician’s, or 
laboratory support personnel’s required training 
based on a documented assessment of the 
individual’s previous training and experience?                                                                                


   


6.3 Prior to participating in independent database 
analysis/processing, did all analysts and technicians, 
regardless of previous experience, successfully 
complete competency testing covering the routine 
DNA methods and interpretation procedures to be 
used? 
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NOTE: Complete Standards 6.3.1 through 6.3.2 for analysts 
under review and technicians that completed the 
training program since the last external audit. 
Standards 6.3 through 6.3.2 may be marked “Yes” if 
all analysts have been reviewed and memorialized in 
at least 2 prior external audit documents and no 
technicians have completed training since the last 
external audit. 


   


6.3.1 Did the competency testing for a new analyst include 
a practical component, and written and/or oral 
components? 


   


6.3.2 Did the competency testing for a new technician 
include a practical component? 
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  Yes No N/A 


6.4 For an analyst or technician (currently or previously 
qualified within the laboratory) to be qualified in a 
new or additional method: 


   


 Did the laboratory teach and assess the technical 
skills and knowledge required to perform the 
additional method? 


   


6.4.1   Before the use of a new or additional method on 
database, known, or casework reference samples: 


   


 a. Did the analyst and/or technician successfully 
complete competency testing to the extent of 
his/her participation in database analyses? 


   


 b. Did the competency testing include a practical 
component? 


   


6.5 For an analyst (currently or previously qualified within 
the laboratory) to be qualified to interpret data for a 
new or additional technology, typing test kit, platform, 
or interpretation software: 


   


 Did the laboratory teach and assess the technical 
skills and knowledge required to interpret data using 
the additional technology, typing test kit, platform, or 
interpretation software? 


   


6.5.1   Before the use of a new or additional technology, 
typing test kit, platform or interpretation software on 
database, known, or casework reference samples:  


   


 a. Did the analyst successfully complete competency 
testing using the additional technology, typing test 
kit, platform or interpretation software to the extent 
of his/her participation in database analyses? 


   


 b. Did the competency testing include a practical 
component? 
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  Yes No N/A 


NOTE: Standard 6.6 may be marked “N/A” for a laboratory 
that does not have individuals that solely conduct 
technical reviews. 


   


6.6 Did a technical reviewer, who is not currently 
qualified as an analyst in the laboratory, receive 
training on the processing records, data analysis, and 
interpretation for any method, technology, typing test 
kit, platform, or interpretation software or the legacy 
technology, typing test kit, platform and/or 
interpretation software on which they were not 
previously qualified as an analyst in the laboratory? 


   


6.6.1 Did the technical reviewer successfully complete 
competency testing before completing a technical 
review of data and/or documentation using the 
additional method, technology, typing test kit, 
platform or interpretation software used in database 
analyses? 


   


 6.6.1.1 For a contract technical reviewer conducting 
reviews for an NDIS participating laboratory, 
was the competency testing administered by 
the NDIS participating laboratory? 


   


 
 


  Yes No N/A 


6.7 Does the technical leader review the training records 
for each analyst, technician, and/or technical 
reviewer and approve his/her qualifications prior to 
independent database responsibilities? 


   


6.8 Are each analyst, technician, and/or technical 
reviewer authorized to independently perform the 
assigned job responsibilities and the date(s) 
documented? 


   


6.9 Do laboratory support personnel have documented 
training specific to their job function(s)? 


   


6.10 Does the laboratory have and follow a policy for 
addressing retraining of personnel when necessary?  


   


 a. Is the technical leader responsible for evaluating 
the need for and assessing the extent of 
retraining and approving the retraining plan? 
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NOTE: Standard 6.10.1 will also be completed for any 
individual on extended leave for a period that takes 
them out of the proficiency test cycle.   


   


6.10.1   Did the individual successfully complete competency 
testing prior to his/her return to participation in 
database analyses? 


   


 a. Did the competency testing include a practical 
component? 


   


6.11 Does the laboratory maintain records on the training, 
including successful completion of competency 
testing, of the laboratory personnel? 


   


 
Comment 
 
 


 
Standard 7.  Facilities and Sample Control 
 


  Yes No N/A 


7.1 Does the laboratory physical space ensure the integrity 
of the analyses and the samples? 


   


NOTE: To successfully satisfy Standard 7.1, the laboratory must 
demonstrate compliance with all of the substandards of 
Standard 7.1. 


   


7.1.1 Does the laboratory have secure, controlled access 
areas for sample storage? 


   


7.1.2 Except as provided in Standard 7.1.3.1, are techniques 
performed prior to polymerase chain reaction (PCR) 
amplification, such as sample accessioning, DNA 
extractions, and PCR setup, conducted at separate 
times or in separate spaces from each another? 


   


7.1.3   Except as provided in Standard 7.1.3.1, is amplified DNA 
product, including real-time PCR, generated, processed, 
and maintained in a room(s) separate from the sample 
accessioning, DNA extractions, and PCR-setup areas?  


   


 a.  Are the doors between rooms containing amplified 
DNA and other areas closed at all times except for 
passage? 
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 7.1.3.1  Is a Rapid DNA instrument/System used for 
processing database, known, or casework 
reference samples maintained in rooms outside 
of sample accessioning areas or those 
containing amplified DNA? 


   


7.2 Does the laboratory have and follow written procedures 
for laboratory security? 


   


7.2.1   Is access to the laboratory controlled and limited in a 
manner that prevents access to the operational areas by 
unauthorized personnel? 


   


 a.  Do all exterior entrance/exit points have security 
control that limits entry and access into the 
operational areas? 


   


 b.  Is the distribution of all keys, combinations, and other 
security devices, documented and limited to the 
personnel designated by laboratory management? 


   


 
 


  Yes No N/A 


7.3 Does the laboratory have and follow a documented 
sample inventory control program to ensure the integrity 
of database, known, and casework reference samples ? 


   


NOTE: To successfully satisfy Standard 7.3, the laboratory 
must demonstrate compliance with all of the 
subcategories of Standard 7.3. 


   


7.3.1 For evidence and sample identification:      


 a. Are all database, known, and casework reference 
samples marked with a unique identifier? 


   


  Yes  No     


 b. Does the laboratory clearly define what constitutes 
evidence and what constitutes work product? 


   


  Yes  No     


 c. Does the laboratory have and follow a method to 
distinguish each sample throughout processing?  


   


  Yes  No     


7.3.2 Does the laboratory maintain documentation of sample 
identity, collection, receipt, storage, and disposition? 
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 7.3.2.1 If the databasing laboratory is processing known 
or casework reference sample(s) as evidence, 
does the laboratory document and maintain a 
chain of custody, in written, printed, or electronic 
format, for all evidence, to include the following: 


   


 a. Signature, initials, or the electronic equivalent of each 
individual receiving or transferring the known or 
casework reference sample(s)?                                                                             


   


  Yes  No     


 b. The corresponding date for each transfer?                                                                                                                           


  Yes  No     


 c. The known or casework reference sample(s) 
transferred?      


   


  Yes  No     


7.3.3 Does the laboratory have and follow procedures for 
handling and preserving the evidence and work product 
designed to minimize loss, contamination, and/or 
deleterious change of evidence and work product? 


   


 7.3.3.1 Does the laboratory have and follow procedures 
for securing samples and work product in 
progress? 


   


 7.3.3.2 Does the laboratory have secure areas for 
sample storage including environmental control 
consistent with the form or nature of the 
sample? 


   


 
 


  Yes No N/A 


7.4 
 


Does the laboratory have a policy on sample 
consumption? 


   


7.4.1 Does the laboratory retain a portion of the database 
sample for retesting for quality assurance and sample 
confirmation purposes, where possible? 


   


 
Comment 
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Standard 8.  Validation 
 


  Yes No N/A 


8.1   Does the laboratory use validated methods for DNA 
analyses? 


   


NOTE: To successfully satisfy Standard 8.1, the laboratory must 
demonstrate compliance with all of the substandards of 
Standard 8. 


   


 
 


  
Yes No N/A 


NOTE: Standards 8.2 and 8.3 and all of the subcategories may 
be marked “N/A” if there are no validations to review since 
the last external audit.  Ensure Standard 8.3.3 is “N/A” 
prior to marking all Standards of 8.3 as “N/A”. 


   


8.2 Have developmental validation studies preceded the use 
of any new methods implemented for DNA database 
analysis since the last external audit?   


   


8.2.1 For all validations under review: Have developmental 
validation studies been performed and documented to 
include, where applicable: 


   


 a. Characterization of    
the genetic marker? 


Yes  No  N/A   
  


 
b. Species specificity?                   Yes  No  N/A  


   


 c. Sensitivity studies? Yes  No  N/A     


 
d. Stability studies? Yes  No  N/A  


   


 e. Database-type 
samples? 


Yes  No  N/A  
   


 
f. Population studies? Yes  No  N/A  


   


 g. Mixture studies?                        Yes  No  N/A  
   


 h. Precision and 
accuracy studies? 


Yes  No  N/A  
   


 i.  PCR-based studies 
to include? 


Yes  No  N/A  
   


 1. Reaction conditions?    


  Yes  No       


 2. Assessment of differential and preferential    
amplification? 
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  Yes  No       


 3. Effects of multiplexing?    


  Yes  No       


 4. Assessment of appropriate controls?    


  Yes  No       


 5. Product detection studies? 
   


  Yes  No       


8.2.2 Are peer-reviewed publication(s) of the underlying 
scientific principle(s) of a method available? 


   


 
 


  Yes No N/A 


8.3 Except as provided in Standard 8.3.1.1, have internal 
validation of all manual and robotic methods been 
conducted by each laboratory? 


   


 a. Were the appropriate sample number and type to 
demonstrate the reliability and potential limitations of 
the method used? 


   


8.3.1  Have internal validation studies included, as applicable:     


 
1.  Known database-type samples? 


   


  Yes  No  N/A     


 2. Precision and accuracy studies?    


  Yes  No  N/A     


 3. Sensitivity and stochastic studies?    


  Yes  No  N/A     


 4. Contamination assessment studies?    


  Yes  No  N/A     


 
 


   


8.3.1.1 For multilaboratory systems:     


 
a. Are the summaries of all shared validation data 


available at each site? 
   


 b. Has each laboratory in a multi-laboratory system 
completed, documented, and maintained applicable 
site-specific: 
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 1. Precision studies?    


  Yes  No  N/A     


 2. Sensitivity studies?    


  Yes  No  N/A     


 
3. Contamination assessment studies? 


   


  Yes  No  N/A     


8.3.2 Have quality assurance parameters and interpretation 
guidelines been defined pursuant to internal validation? 


   


8.3.3 If a laboratory has had a change in platform instrument 
model or typing test kit (or laboratory assembled 
equivalent), have internal validation studies been 
performed? 


   


8.3.4 Have internal validation studies been documented and 
summarized? 


   


 a. Were internal validation studies reviewed and 
approved by the laboratory’s technical leader prior 
to implementation? 


   


 
 


  Yes No N/A 


8.4 Have newly validated DNA methods (from amplification 
through characterization), typing test kit, or platform 
instrument model been checked against an appropriate 
and available certified reference material (or sample 
made traceable to the certified reference material) prior to 
the implementation of the method? 


   


8.5 Have modified procedures been evaluated by comparison 
with the original procedures using similar DNA samples? 


   


 a. Was the evaluation documented?    


 b. Was the evaluation reviewed and approved by the 
technical leader prior to the implementation of the 
modified procedure into casework applications? 


   


8.6 If an expert system is used to generate NDIS eligible DNA 
profiles, was the expert system validated in accordance 
with applicable with Standard 8 and applicable NDIS 
operational procedures? 


   


8.6.1 Was the expert system subject to recertification in 
accordance with NDIS operational procedures? 
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8.7 Were Rapid DNA instruments used for modified Rapid 
DNA analysis on database, known, or casework reference 
samples validated in accordance with Standard 8? 


   


8.8 Have NDIS approved Rapid DNA Systems undergone a 
performance check prior to use on database, known, or 
casework reference samples? 


   


 


 


  Yes No N/A 


8.9 Is new software or new modules of existing software 
and modifications to software evaluated to assess the 
suitability of the software for its intended use in the 
laboratory and to determine the necessity of validation 
studies or software testing? 


   


 a. Is the evaluation documented and does it include 
the determination of which studies will and will not 
be conducted? 


   


NOTE: Standards 8.8.1 through Standards 8.8.2 and all of the 
substandards may be marked “N/A” if there are no 
software validations to review since the last external 
audit. 


   


8.9.1 Is new software or new modules of existing software 
that are used as a component of instrumentation, for 
the analysis and/or interpretation of DNA data, or for 
statistical calculations subject to developmental 
validation prior to implementation in DNA database 
analysis? 


   


 8.9.1.1 With the exception of legally protected 
information, are the underlying scientific 
principle(s) utilized by software with an impact 
on the analytical process, interpretation, or 
statistical calculations publicly available for 
review or published in a peer-reviewed scientific 
journal? 


   


 8.9.1.2 Do the developmental software validation studies 
for new software or new modules of existing 
software used as a component of instrumentation 
include, at a minimum: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       
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 8.9.1.3 Do the developmental software validation studies 
for new software or new modules of existing 
software for the analysis and/or interpretation of 
DNA data include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Accuracy studies (as applicable)?    


  Yes  No  N/A     


 d. Precision studies (as applicable)?    


  Yes  No  N/A     


 e. Sensitivity studies (as applicable)?    


  Yes  No  N/A     


 f. Specificity studies (as applicable)?    


  Yes  No  N/A     


 8.9.1.4 Do the developmental software validation studies 
for new software or new modules of existing 
software for statistical calculations include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Accuracy studies (as applicable)?    


  Yes  No  N/A     


 d. Precision studies (as applicable)?    


  Yes  No  N/A     


 


 


  Yes No N/A 


8.9.2 Is new software or new modules of existing software 
that are used as a component of instrumentation, for 
the analysis and/or interpretation of DNA data, or for 
statistical calculations subject to internal validation 
specific to the laboratory’s intended use prior to 
implementation in DNA database analysis? 
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 8.9.2.1 Do the internal software validation studies for new 
software or new modules of existing software 
used as a component of instrumentation include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 8.9.2.2  Do the internal software validation studies for 
new software or new modules of existing 
software for the analysis and/or interpretation of 
DNA data include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Precision and accuracy studies (as 
applicable)? 


   


  Yes  No  N/A     


 d. Sensitivity studies (as applicable)?    


  Yes  No  N/A     


 e. Specificity studies (as applicable)?    


  Yes  No  N/A     


     


           


 8.8.2.3 Do the internal software validation studies for new 
software or new modules of existing software for 
statistical calculations include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Precision and accuracy studies (as 
applicable)? 


   


  Yes  No  N/A     
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 8.9.2.4 Does software that does not impact the 
analytical process, interpretation, or statistical 
calculations undergo, at a minimum, a functional 
test? 


   


 


  Yes No N/A 


NOTE: Standards 8.8.3 and all of the subcategories may be 
marked “N/A” if there are no modifications to software 
since the last external audit. 


   


8.9.3 Are any modifications to software as described in 
Standards 8.8.1 and 8.8.2 evaluated to determine if the 
modifications result in major or minor revisions to the 
software? 


   


 8.9.3.1 Are any major revisions to software used as a 
component of instrumentation validated prior to 
implementation, to include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Regression testing?    


  Yes  No       


 8.9.3.2 Are any major revisions to software used for the 
analysis and/or interpretation of DNA data 
validated prior to implementation, to include:  


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Regression testing?    


  Yes  No       


 d. Precision and accuracy studies (as 
applicable)? 


   


  Yes  No  N/A     


 e. Sensitivity studies (as applicable)?    


  Yes  No  N/A     
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 f. Specificity studies (as applicable)?    


  Yes  No  N/A     


     


           


 8.9.3.3 Are any major revisions to software used for 
statistical calculations validated prior to 
implementation, to include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Regression testing?    


  Yes  No       


 d. Precision and accuracy studies (as 
applicable)? 


   


  Yes  No  N/A     


     


           


 8.9.3.4 Do any minor revisions to software that does not 
impact the analytical process, interpretation, or 
statistical calculations undergo, at a minimum, a 
functional test? 


   


 
  Yes No N/A 


8.9.4 For multi-laboratory systems:     


 
a. Are the summaries of shared software validation and 


software testing data available at each site? 
   


 b. Has each laboratory in a multi-laboratory system 
completed, documented, and maintained applicable 
site-specific reliability testing? 


   


8.9.5 Is all software validation and testing documented and 
reviewed and approved by the technical leader prior to 
implementation? 
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  Yes No N/A 


8.9 Are developmental validation studies, internal validation 
studies, modified procedure evaluations, and software 
testing, including the documented approval of the technical 
leader, available for review? 


   


 
Comment 
 
 


 
 
 


Standard 9.  Analytical Procedures 
 


  Yes No N/A 


9.1 


Does the laboratory have and follow written analytical 
procedures supported by the internal validations and 
approved by the technical leader? 


   


NOTE: To successfully satisfy Standard 9.1, the laboratory must 
demonstrate compliance with all of the substandards of 
Standard 9.1. 


   


9.1.1 
Does the laboratory have a documented standard 
operating procedure for each analytical method used? 


   


 a.  Do the analytical procedures include the appropriate 
analytical controls required for DNA analysis and data 
interpretation? 


   


 
 
  


Yes No N/A 


9.2 Does the laboratory use reagents that are suitable for the 
methods employed? 


   


NOTE: To successfully satisfy Standard 9.2, the laboratory must 
demonstrate compliance with all of the subcategories of 
Standard 9.2. 


   


9.2.1 Does the laboratory have written procedures for 
documenting commercial reagents and for the formulation 
of in-house reagents? 


   


9.2.2 Are commercial reagents labeled with:    


 a.  The identity of the reagent?          


  Yes  No       
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 b.  The expiration date as provided by the manufacturer 
or as determined by the laboratory? 


   


  Yes  No       


9.2.3 Are in-house reagents labeled with:     


 a.  The identity of the reagent?    


  Yes  No       


 b.  The date of the preparation and/or expiration?    


  Yes  No       


 c.  The identity of the individual preparing the reagent?    


  Yes  No       


 


        Yes No N/A 


9.3 Does the laboratory identify critical reagents and evaluate 
them prior to use in database sample processing? 


   


9.3.1 Has the laboratory identified and evaluated the following:    


 a.  Test kits (or systems) for performing quantification?    


  Yes  No  N/A     


 b.  Test kits (or systems) for performing amplification?      


  Yes  No  N/A     


9.3.2 
If not tested as test kit components under Standard 9.3.1, 
has the laboratory identified and evaluated the following: 


   


 
a.  Thermostable DNA polymerase?    


  Yes  No  N/A     


 
b.  Primer sets?    


  Yes  No  N/A     


 
c.  Allelic ladders used for genetic analysis?    


  Yes  No  N/A     


9.3.3 
Has the laboratory identified and evaluated Rapid DNA 
cartridges? 


   


9.3.4 
Has the laboratory identified and evaluated other 
laboratory defined critical reagents? 
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  Yes No N/A 


9.4 Does the laboratory monitor the analytical procedures 
using appropriate controls and standards? 


   


NOTE: The use of Rapid DNA instruments/Systems to analyze 
database, known, or casework reference samples is 
pursuant to Standards 9.6 and/or 9.7. 


   


9.4.1 Are reagent blank controls associated with each 
extraction set being analyzed as follows: 


   


 9.4.1.1  Extracted concurrently and treated with the most 
sensitive conditions? 


   


 
9.4.1.2  Are the reagent blanks amplified using:    


 
a.  The same typing test kit as the sample(s)?    


  Yes  No     


 
b.  The same instrument model as the sample(s)?    


  Yes  No     


 c.  The same sensitivity conditions as required by the 
sample(s) containing the least amount of DNA? 


   


  Yes  No     


 
9.4.1.3  Are the reagent blanks typed using:    


 
a.  The same instrument model as the sample(s)?    


  Yes  No     


 
b.  The same injection conditions as the sample(s)?    


  Yes  No     


 c.  The most sensitive volume conditions of the 
extraction set? 


   


  Yes  No     


9.4.2 When quantification is used, are standards used?    


 
a. If a virtual or external standard curve is utilized, is a 


calibrator run concurrently with the samples? 
   


9.4.3 Are the positive and negative amplification controls 
associated with the forensic samples being typed 
amplified concurrently using the same typing test kit and 
on the same instrument with the samples? 


   


 9.4.3.1 Except as provided in 9.4.4.1, are the positive 
and negative amplification controls associated 
with the samples typed? 
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9.4.4 For laboratories performing sequencing, are positive 
and negative sequencing controls concurrently 
sequenced using the same typing test kit on the same 
instrument as the samples? 


   


 9.4.4.1 If the positive amplification control is not used as 
the positive sequencing control, does the 
laboratory have and follow procedures for the 
evaluation of the positive amplification control? 


   


9.4.5 Are allelic ladders and internal size standards used for 
PCR-based systems?   


   


 
  


Yes No N/A 


9.5 Does the laboratory have and follow written guidelines for 
the interpretation of data that are based on and 
supported by internal validation studies? An NDIS 
approved and internally validated Expert System may be 
used to complete the data interpretation process. 
Does the laboratory: 


   


9.5.1 Have criteria to evaluate internal size standards, allelic 
ladders, and analytical controls? 


   


9.5.2 Have criteria for the interpretation of non-allelic 
peaks/signal? 


   


9.5.3 Have criteria for the interpretation of allelic peaks/signal?    


9.5.4 Define the thresholds used for interpretation?  
As appropriate to the interpretation model utilized, does 
the laboratory establish the following thresholds: 


   


 9.5.4.1 Analytical Threshold?        


 9.5.4.2 Stochastic Threshold?        


9.5.5 Define criteria for uninterpretable data?    


 


 
  


Yes No N/A 


9.6 For modified Rapid DNA analysis, does the laboratory:    


9.6.1 Have and follow written guidelines for the manual 
interpretation of data? 


   


 9.6.1.1 Does the laboratory verify that the internal size 
standard and allelic ladder results meet the 
laboratory’s interpretation guidelines? 


   


9.6.2 Have and follow procedures to address the use of 
positive sample controls and negative sample controls? 
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Yes No N/A 


9.7 For Rapid DNA analysis, does the laboratory have and 
follow procedures to address the use of positive sample 
controls and negative sample controls? 


   


9.7.1 Does the Rapid DNA cartridge include an internal size 
standard with each sample? 


   


 
 


 
  


Yes No N/A 


9.8 Does the laboratory have and follow a procedure for the 
detection and control of contamination? 


   


9.8.1 Does the laboratory have and follow procedures for 
cleaning and decontaminating facilities and equipment? 


   


 
Comment 


 
 
 
Standard 10.  Equipment Calibration and Maintenance 
 


  Yes No N/A 


10.1 Does the laboratory use equipment that is suitable for 
the methods employed? 


   


NOTE: To successfully satisfy Standard 10.1, the laboratory 
must demonstrate compliance with all of the 
substandards of Standard 10. 


   


10.2 Does the laboratory identify critical equipment or 
instruments and have and follow a program to ensure 
they are maintained? 


   


10.2.1 At a minimum, are the following identified as critical:    


 10.2.1.1 Handheld mechanical pipettes?    


 
10.2.1.2 A thermometer traceable to national or 


international standard(s)? 
   


 10.2.1.3 Incubator/Heat block, used in analytical 
procedures? 


   


 10.2.1.4 Robotic systems?    


 10.2.1.5 Thermal cycler, including quantitative-PCR?    
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 10.2.1.6 Thermal cycler temperature verification 
system? 


   


 10.2.1.7 Electrophoresis detection systems, including 
Genetic Analyzers? 


   


 10.2.1.8 Rapid DNA instruments/Systems? 


 


   


 10.2.1.9 Any additional instruments or equipment that 
produce DNA typing results?  


   


10.3 Does the laboratory have procedures for conducting 
performance checks and evaluating results of critical 
equipment or instruments? 


   


10.3.1 Does the laboratory performance check new critical 
equipment or instruments, not requiring validation, 
before use in database analysis? 


   


 a. Does the laboratory performance check each 
additional critical instrument, of the same instrument 
model validated for use in the laboratory, prior to use 
in database analysis? 


   


NOTE: Equipment or instruments that require validation will be 
assessed under Standard 8. 


   


10.3.2 Are the following critical equipment or instruments 
performance-checked at least annually: 


   


 10.3.2.1 Handheld mechanical pipettes?    


 10.3.2.2 Incubator/Heat block, used in analytical 
procedures? 


   


 10.3.2.3 Robotic systems?    


 10.3.2.4 Thermal cycler, including quantitative-PCR?    


 10.3.2.5 Thermal cycler temperature verification 
system? 


   


 10.3.2.6 Electrophoresis detection systems, including 
Genetic Analyzers? 


   


 10.3.2.7 Any additional instruments or equipment that 
produce DNA typing results? 


   


 10.3.2.8 Other critical equipment or instruments defined 
by the laboratory as needing annual performance 
check? 


   


10.3.3 Are the following critical equipment or instruments 
performance-checked after repair or service: 


   


 10.3.3.1 Robotic systems?    
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 10.3.3.2 Thermal cycler, including quantitative-PCR?    


 10.3.3.3 Electrophoresis detection systems, including 
Genetic Analyzers? 


   


 10.3.3.4 Rapid DNA instruments/Systems?    


 10.3.3.5 Any additional instruments or equipment that 
produce DNA typing results? 


   


 10.3.3.6 Other critical equipment or instruments defined 
by the laboratory as needing performance check after 
repair or service? 


   


10.3.4 Are Rapid DNA instruments/Systems performance-
checked upon installation? 


   


10.3.5 Are Rapid DNA instruments/Systems performance-
checked if the Rapid DNA instrument remains idle 
longer than the period recommended in the instrument 
specifications or as established by the laboratory? 


   


 
  Yes No N/A 


10.4 Does the laboratory maintain documentation of 
maintenance, service, repair, and performance checks? 


   


 
Comment 
 
 
 


Standard 11.  Documentation 
 


  Yes No N/A 


11.1  Does the laboratory have and follow written procedures 
for taking and maintaining documentation for database, 
known, or casework reference samples?  


   


 a. Does the laboratory maintain all analytical 
documentation generated by technicians and/or 
analysts related to database analysis?  


   


 b. Does the laboratory retain, in written, printed, or 
electronic format, sufficient documentation for each 
technical analysis to support the profile data such that 
another qualified individual can evaluate what was 
done and interpret the data? 
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  Yes No N/A 


11.2 Does the laboratory have and follow a documented 
procedure for the resolution, verification, and 
reporting/notification of database matches? 


   


 


  Yes No N/A 


11.3 Does the laboratory maintain the confidentiality of DNA 
records and databases, except as otherwise provided by 
applicable state or federal law?  


   


NOTE: To successfully satisfy Standard 11.3, the laboratory 
must demonstrate compliance with all of the 
substandards of Standard 11.3. 


   


11.3.1 Does the laboratory have and follow policies and/or 
procedures for the release of DNA records and 
databases in accordance with applicable state or federal 
law? 


   


11.3.2 Does the laboratory have and follow policies and/or 
procedures for the release of personally identifiable 
information in accordance with applicable state and 
federal law? 


   


11.3.2 Does the laboratory have and follow a procedure for the 
release of personally identifiable information in 
connection with a database hit? 


   


 
Comment 


 
 
 
 
 


Standard 12.  Review 
 
  Yes No N/A 


12.1 Does the laboratory have and follow a procedure for 
reviewing DNA records and database information, 
including the verification and resolution of database 
matches? 
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12.1.1 Are all technical reviews conducted by an analyst or 
technical reviewer that is qualified in the method, 
technology, typing test kit, platform, and interpretation 
software being reviewed? 


   


 
 
  Yes No N/A 


12.2 Does the laboratory perform a technical review of all 
DNA records, except when using an NDIS approved 
Rapid DNA System to analyze database, known, or 
casework reference samples? 


   


 a. Does the laboratory document the completion of the 
technical review of a DNA record, and does it include the 
following elements: 


   


 12.2.1 A review of all notes, all worksheets, and 
electronic data (or printouts of such data) 
supporting the results? 


   


 12.2.2 A review of all analytical controls, internal size 
standards, and allelic ladders to verify that the 
expected results were obtained, except when 
using an NDIS approved and internally validated 
Expert System? 


   


 12.2.3 A review of all DNA types to verify that they are 
supported by the raw or analyzed data 
(electropherograms or images), except when 
using an NDIS approved and internally validated 
Expert System? 


   


 
  Yes No N/A 


12.3 Does the laboratory require an administrative of the official 
correspondence for the release of personally identifiable 
information associated with a database hit? 


  
 


 a. Does the laboratory document the completion of the 
administrative review and does it include the following 
elements, any or all of which may be included within the 
technical review process: 


   


 12.3.1 A review of the supporting administrative 
documentation and the correspondence for clerical 
errors, accuracy of information, and adherence to 
agency policy? 


   


 12.3.2 A review of the chain of custody for known or 
casework reference samples processed as 
evidence? 
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 12.3.3 A review of the individual’s biographical data, 
qualifying offense, and DNA profile generated from 
reanalysis, as applicable. 


   


 
  Yes No N/A 


12.4 Does the laboratory have and follow policy and/or 
procedure to address unresolved discrepant 
interpretations between analysts and reviewer(s)? 
 


   


NOTE: Standard 12.5 shall be marked “N/A” for non-NDIS 
participating laboratories. Yes No N/A 


12.5 Does the laboratory have a system in place to ensure that 
the correct CODIS specimen categories have been 
assigned? 


   


 
Comment 
 
 
 


Standard 13.  Proficiency Testing 
 
  Yes No N/A 


13.1 Do analysts, technical reviewers, technicians, and other 
personnel designated by the technical leader undergo 
semiannual external proficiency testing? 


   


13.1.1 Are analysts proficiency tested in each technology at 
least once per calendar year? 


   


 13.1.1.1 Has the typing of all CODIS core loci or CODIS 
core sequence ranges been attempted for 
each technology performed at least once per 
calendar year? 


   


13.1.2 Are analysts proficiency tested in each typing test kit at 
least once per calendar year? 


   


 13.1.2.1 Are analysts that are qualified to perform 
modified Rapid DNA analysis externally 
proficiency tested on the interpretation of data 
generated by each Rapid DNA instrument 
model for each PCR STR typing test kit at 
least once per calendar year? 


   


13.1.3 Are individuals that perform analytical procedures on 
database, known, or casework reference samples 
proficiency tested on at least one method in each 
methodology at least once per calendar year? 
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13.1.4 Except as provided in Standard 13.1.4.1, is each 
external proficiency test assigned to and completed by 
one analyst? 


   


 13.1.4.1 If technicians and/or a team approach is used 
for database analysis, has each analyst been 
assigned a proficiency test to complete the 
interpretation and report the results? 


   


NOTE: Standard 13.1.5 and the substandards may be marked 
“N/A” for a laboratory that does not have individuals that 
solely conduct technical reviews. 


   


13.1.5 Are individuals whose sole responsibility is technical 
review proficiency tested in the technical review of each 
technology and typing test kit at least once per calendar 
year? 


   


 13.1.5.1 Does the proficiency testing cover the CODIS 
core loci or CODIS core sequence ranges 
attempted for each technology at least once 
per calendar year? 


   


 13.1.5.1 Are technical reviewers qualified to review 
modified Rapid DNA analysis externally 
proficiency tested on the technical review of 
data generated by a Rapid DNA instrument 
model for each PCR STR typing test kit at 
least once per year? 


   


 13.1.5.1 If the technical reviewer is a contract employee 
conducting technical review for an NDIS 
participating laboratory, is the proficiency 
testing administered by an NDIS participating 
laboratory and reviewed and approved by the 
technical leader of the NDIS participating 
laboratory for which the technical reviewer is 
conducting reviews? 


   


13.1.6 Have newly qualified individuals undergone semi-
annual external proficiency testing within eight months 
of the date of their authorization? 


   


 
  Yes No N/A 


13.2 Does the laboratory use an external proficiency test 
provider that is accredited to the current applicable 
standard of the International Organization for 
Standardization and is the applicable test included on 
the proficiency test provider’s scope of accreditation? 
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 a. Is the external proficiency testing an open 
proficiency testing program and is it submitted to the 
proficiency testing provider in order to be included in 
the provider’s published external summary report? 
 
 


   


 


 


 


13.3 For purposes of tracking compliance with the proficiency 
testing requirements, does the laboratory define and 
consistently use the date that the proficiency test is 
performed as the received date, assigned date, 
submitted date, or the due date? 


   


 
  Yes No N/A 


13.4 Are the following records maintained by the laboratory 
for proficiency tests: 


   


 13.4.1 The test set identifier?    


 13.4.2 Identity of the analyst, and other participants, if 
applicable? 


   


 13.4.3 Date of analysis and completion?    


 13.4.4 Copies of all data and notes supporting the 
interpretations or conclusions? 


   


 13.4.5 The proficiency test results?    


 13.4.6 Any discrepancies noted?    


 13.4.7 Corrective actions taken?    


 


  Yes No N/A 


13.5 Does the laboratory evaluate proficiency test results?  
At a minimum, are the following criteria included in the 
evaluation of proficiency test results: 


   


 13.5.1 Are all reported genotypes, phenotypes, and/or 
sequences correct or incorrect according to 
consensus results or are compliant with the 
laboratory’s interpretation guidelines? 


   


 13.5.2 Are all reported uninterpretable results 
compliant with written laboratory guidelines? 


   


 13.5.3 Have all final reports been graded as 
satisfactory or unsatisfactory? 


   


 13.5.3.1 Have all discrepancies/errors and subsequent 
corrective actions, as applicable, been 
documented? 
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  Yes No N/A 


13.6 Have the following been informed of the results of the 
proficiency test: 


   


 13.6.1 The proficiency test participant(s)?    


 13.6.2 The technical leader?    


 13.6.3 The CODIS administrator in the event of non-
administrative discrepancies that affect the 
typing results? 


   


 
Comment 


 
 
Standard 14.  Corrective Action  
 
  Yes No N/A 
14.1 Does the laboratory have and follow a policy and/or 


procedure to address nonconformities detected in 
database analysis, proficiency tests, testimony, and 
audits? 


   


 a. Does the laboratory policy and/or procedure define 
when a nonconformity requires documentation and/or a 
corrective action plan? 


   


14.1.1 Are corrective action plans documented?    


 


  Yes No N/A 
14.2 Does the laboratory’s documented corrective action plan 


include the following: 
   


 a. The identification (when possible) of the cause(s) of the 
nonconformity? 


   


  Yes  No  N/A     


 b. The corrective actions taken with time frames (where 
applicable)? 


   


  Yes  No  N/A     


 c. Preventative measures taken (where applicable) to 
minimize its reoccurrence? 


   


  Yes  No  N/A     


14.2.1 Are corrective action plans approved by the technical 
leader prior to implementation? 


   


14.2.2 Is the CODIS administrator notified when the 
nonconformity impacts DNA records entered into CODIS? 
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Comment 
 
 
 
 


Standard 15.  Audits  
 
  Yes No N/A 


15.1 Has the laboratory been audited annually in accordance 
with the Quality Assurance Standards for DNA 
Databasing Laboratories? 


   


 a. Have the annual audits occurred every calendar year 
at least six months and no more than 18 months 
apart? 


   


15.2 Has an external audit been conducted at least once 
every two years? 


   


 a. Was the external audit conducted by one or more 
auditor(s) who has successfully completed the FBI’s 
DNA auditor training course from a second 
agency(ies)? 


   


 b. Was at least one auditor a current or former analyst 
previously qualified in the laboratory’s current DNA 
technologies and platforms? 


   


NOTE: Auditor(s) and their applicable qualifications will be 
documented in Appendix C. 


   


15.2.1 Has the laboratory maintained audit documentation of 
those analysts, technical reviewers, CODIS 
administrator(s), and technical leader(s) that have had 
their education, experience, and training qualifications 
evaluated and approved during two successive, 
separate external audits?  


   


NOTE: Approval of an individual’s education, experience, and 
training qualifications shall be documented in Appendix D. 


   


 15.2.1.1 As of July 1, 2020, has the laboratory 
maintained audit documentation of those individuals that 
have had their additional qualification in an additional 
technology(ies), typing test kit(s), or platform(s) 
evaluated and approved during one external audit? 


   


15.2.2 Has the laboratory maintained the audit documentation 
for validation studies previously evaluated and approved 
during one external audit?  


   


NOTE: Approved validation studies shall be documented in 
Appendix E. 
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15.3 For internal audits, was the internal audit conducted by 
an audit team with at least one auditor(s) who has 
successfully completed the FBI’s DNA auditor training 
course? 


   


 a. Was at least one audit team member a current or 
former analyst previously qualified in the laboratory’s 
current DNA technologies and platforms? 


   


NOTE: Audit team member(s) and their applicable qualifications 
will be documented in Appendix C. 


   


15.4 Have the internal and/or external audits performed 
pursuant to Standard 15.1 been conducted using the FBI 
DNA Quality Assurance Standards Audit Document in 
effect at that time? 


   


15.5 Have internal and external DNA audit documentation 
and, if applicable, corrective action(s) been reviewed by 
the technical leader to ensure that findings, if any, were 
appropriately addressed and has the review been 
documented?   


   


15.5.1 Have internal and external audit documentation, and if 
applicable, corrective action(s) been provided to the 
CODIS administrator? 


   


15.5.2 For NDIS participating laboratories, did the laboratory 
provide all external audit documentation and laboratory 
responses to the FBI within 30 days of the laboratory’s 
receipt of the audit document or report? 


   


15.6 Are previous internal and external audit documents 
retained and available for inspection during subsequent 
audits? 


   


 
Comments 


 
 
 
Standard 16.  Professional Development 


  Yes No N/A 


16.1 Does the laboratory have and follow a documented 
program to ensure that technical qualifications are 
maintained through participation in continuing 
education? 
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16.1.1 Does the technical leader, CODIS administrator, and 
each analyst and technical reviewer stay abreast of 
topics relevant to the field of forensic DNA analysis and 
have documented attendance at seminars, courses, 
professional meetings, or documented lectures or 
classes in relevant subject areas for a minimum of eight 
cumulative hours each calendar year? 


   


 16.1.1.1 Have continuing education hours been 
documented? 


   


NOTE: Attendance at regional, national, or international, 
conferences with content including topics relevant to the 
field of forensic DNA analysis shall be deemed to 
provide a minimum of eight hours of continuing 
education. 


   


 16.1.1.2 Has the laboratory maintained documentation of 
attendance through a mechanism such as 
certificates, attendance lists, or travel 
documentation? 


   


 16.1.1.3 With the exception of a regional, national, or 
international conference, has the laboratory 
maintained documentation of content through a 
mechanism such as agenda/syllabus, record of 
presentation content, or curriculum vitae of the 
presenter?  


   


 16.1.1.4 Has continuing education based on multimedia 
or internet delivery received approval of the 
technical leader? 


   


16.1.2 Does the laboratory have and follow a program 
approved by the technical leader for the annual review of 
scientific literature that documents the analysts’ ongoing 
reading of scientific literature? 


   


 16.1.2.1 Does the laboratory maintain or have physical 
or electronic access to a collection of current 
books, reviewed journals, or other literature 
applicable to DNA analysis? 


   


 
 
  Yes No N/A 


16.2 Does the laboratory have and follow a program that 
documents the annual review of the testimony of each 
analyst? 


   


16.2.1 Does this program define elements and mechanisms for 
testimony review? 
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16.2.1 Is the testimony review documented and provided to the 
testifying individual? 


   


 16.2.2.1 Are any deficiencies and subsequent corrective 
actions, as applicable, documented? 


   


 
Comment 
 
 
 
 


STANDARD 17.  Outsourcing Ownership 
 
  Yes No N/A 


17.1 Has the vendor laboratory complied with the FBI 
Quality Assurance Standards for Forensic DNA Testing 
Laboratories and the accreditation requirements of 
federal law? 


   


NOTE: For a vendor laboratory, Standards 17.1.1, 17.2, 
17.2.2, and Standards 17.3 and 17.4 and their 
substandards shall be marked “N/A.”. 


   


NOTE: For an NDIS participating laboratory, if a contract for 
outsourcing is in place or outsourcing is occurring 
without a contractual agreement, Standard 17 must be 
assessed even if no samples were outsourced. 


   


NOTE: For an NDIS participating laboratory, Standard 17 may 
be marked “N/A” if the NDIS participating laboratory 
has not outsourced any DNA-related services for the 
purposes of taking ownership in the scope of the audit. 


   


17.1.1 Has the NDIS participating laboratory that outsources 
to a vendor laboratory acquired the following 
documentation from the vendor laboratory, and has this 
documentation been reviewed by the NDIS 
participating laboratory’s technical leader for: 


   


 a. Compliance with the FBI Quality Assurance 
Standards for Forensic DNA Testing Laboratories? 


   


  Yes  No     


 b. Compliance with the accreditation requirements of 
federal law? 


   


  Yes  No     


17.1.2 Does a vendor laboratory that is performing Rapid DNA 
analysis using an NDIS approved Rapid DNA System, 
have a system in place to ensure that the correct 
CODIS specimen categories have been assigned? 
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17.2 Except as provided in Standard 17.2.1 and 17.2.2, 
since the laboratory’s last external audit, did the NDIS 
participating laboratory’s technical leader approve the 
technical specifications of the outsourcing agreement 
before it was awarded? 


   


17.2.1 For a vendor laboratory that is performing forensic DNA 
analysis on behalf of a law enforcement agency or 
other entity for the purposes of ownership by an NDIS 
participating laboratory, was documented approval 
obtained by the vendor laboratory from the appropriate 
NDIS participating laboratory’s technical leader prior to 
the initiation of analysis? 


   


17.2.2 Did the NDIS participating laboratory’s technical leader. 
approve the technical specifications of the outsourcing 
agreement and/or approve of acceptance of ownership 
of the DNA data prior to the NDIS participating 
laboratory uploading or accepting DNA data for upload 
to CODIS from any vendor laboratory or agency? 


   


 


  Yes No N/A 


17.3 Does the NDIS participating laboratory have and follow 
a procedure to verify the integrity of the DNA data 
received for the purposes of taking ownership of DNA 
data from a vendor laboratory? 


   


17.3.1 Does the NDIS participating laboratory have and follow 
quality assurance procedures to verify the integrity of 
the DNA data received from a vendor laboratory 
including, but not limited to, the following: 


   


 17.3.1.1 Random reanalysis of database, known or 
casework reference samples? 


   


 17.3.1.2 Inclusion of quality control samples?    


17.3.2 Prior to the search of DNA data in SDIS, did an analyst, 
CODIS administrator, or technical reviewer employed 
by an NDIS participating laboratory review the DNA 
data to verify specimen eligibility and the correct 
specimen category for entry into CODIS? 


   


17.3.3 Prior to the upload of DNA data generated by the 
vendor laboratory to SDIS or the reporting of search 
results, did an NDIS participating laboratory perform an 
ownership review of the vendor laboratory’s data? 
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 a. Was the ownership review performed by an analyst 
or technical reviewer employed by an NDIS 
participating laboratory who is qualified in the 
technology, platform, and typing test kit used to 
generate the data and who participates in an NDIS 
laboratory’s proficiency testing program? 


   


NOTE: A portion of the ownership review may be 
accomplished through the use of an NDIS approved 
and internally validated Expert System. 


   


 17.3.3.1 If the proficiency testing is administered by 
another NDIS participating laboratory, has the 
participation in an NDIS participating 
laboratory’s proficiency testing program been 
reviewed and approved by the technical leader 
of the NDIS participating laboratory for which 
the reviewer is conducting ownership reviews? 


   


17.3.4 Except as provided in Standard 17.3.4, does the 
ownership review include the following elements: 


   


 17.3.4.1 A review of all DNA types that the NDIS 
participating laboratory will take ownership of 
to verify that they are supported by the raw 
and/or analyzed data (electropherograms or 
images)? 


   


 17.3.4.2 A review of all associated analytical controls, 
internal size standards and allelic ladders to 
verify that the expected results were obtained? 


   


 17.3.4.3 For samples to be entered into CODIS, 
verification of the DNA types, eligibility, and the 
correct specimen category? 


   


 17.3.4.3.1 Is verification of eligibility performed by a 
current CODIS user? 


   


17.3.5 For an NDIS participating laboratory that outsources to 
a vendor laboratory performing Rapid DNA analysis on 
casework reference samples using an NDIS approved 
Rapid DNA System, does the ownership review for 
data generated by the Rapid DNA System include: 


   


 17.3.5.1 A review of the final report (if provided) to 
verify that the results/conclusions are 
supported by the Rapid DNA System data? 


   


 17.3.5.2 For samples to be entered into CODIS, 
verification of the eligibility and the correct 
specimen category? 


   


 17.3.5.2.1 Is verification of eligibility performed by a 
current CODIS user? 
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 17.3.5.3 A review of the data associated with 
applicable Rapid DNA System performance 
checks? 


   


 


  Yes No N/A 


17.4 Does the NDIS participating laboratory or multi-
laboratory system outsourcing DNA sample(s) to a 
vendor laboratory or accepting ownership of DNA data 
from a vendor laboratory have and follow a procedure 
to perform an on-site visit(s) of the vendor laboratory?  


   


NOTE: An on-site visit is not required when only technical 
review services are being provided. 


   


 Does the procedure to perform an on-site visit include:    


17.4.1 A documented initial on-site visit, to assess the vendor 
laboratory’s ability to perform analysis on outsourced 
database samples, prior to the vendor laboratory’s 
beginning of DNA analysis for the NDIS laboratory? 


   


 17.4.1.1 Has the on-site visit been performed by the 
technical leader or designated employee of an 
NDIS participating laboratory who is a 
qualified or previously qualified analyst in the 
technology, platform and typing test kit used 
to generate the DNA data or has an on-site 
visit coordinated by a designated FBI 
employee been evaluated and approved by 
the NDIS participating laboratory’s technical 
leader? 


   


17.4.2 An annual on-site visit if the NDIS participating 
laboratory’s outsourcing agreement extends beyond 
one year? 


   


 a. Did an annual on-site visit occur every calendar 
year, with each visit at least six months but no more 
than 18 months apart? 


   


 17.4.2.1 If an on-site visit conducted another NDIS 
participating laboratory using the same 
technology, platform and typing test kit used to 
generate the DNA data or coordinated by a 
designated FBI employee was accepted, did 
the technical leader of the NDIS participating 
laboratory document the review and approval 
of that on-site visit? 


   


 
Comments 
  







 


 
APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020      54 of 59 
   
  


Appendix A:  Findings and Responses 
 
To be completed by the audit team (Findings) and laboratory (Responses).  
 
Auditors shall reference any standard found to be in non-compliance in the Findings 
below.  Following the standard, a detailed description of the non-compliance shall be 
provided. 
 
Comments and/or recommendations shall not be included in Appendix A. 
 
Additional pages may be attached, as needed. 
 
Findings:  
      
  


 
Responses: 
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Appendix B:  Contingency Plan Notification Form  
 
To be completed by the NDIS participating laboratory in the event of: 


1. A vacancy in the technical leader position when there is no qualified individual 


available to serve as the technical leader.  


2. The number of qualified analysts falls below two full-time employees who are 


qualified analysts. 


 
This form shall be used to document various actions relating to the laboratory’s contingency 
plan. In accordance with the FBI Quality Assurance Standards and the NDIS Operational 
Procedures Manual, the FBI’s NDIS Custodian shall be notified of such vacancy within 5 
days and provided with the laboratory’s contingency plan within 14 days of the vacancy.  


 


Date technical leader position vacated or 
number of qualified analysts fell below two 
full-time employees: 


      


Date NDIS Custodian and, if applicable, 
State CODIS Administrator Notified: 
(must be within 5 days of the vacancy) 


      


Date contingency plan submitted to the FBI: 
(must be within 14 days of the vacancy) 


      


Date FBI approval received:       


 
Contingency plan attached:  
      
 
FBI conditions for approval attached, if applicable:  
      
 
Date new casework/database analysis initiated:  
      
 
 
Laboratory:       
 
 
Signed by: ____________________________________________  


(Name and Signature of Person Completing Form)  
 
Date: ___________________________________________________ 


  







 


 
APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020      56 of 59 
   
  


Appendix C – Audit Team Self-Verification for QAS Audits 
 
To be completed by each auditor/audit team member who will be conducting a QAS 
audit and/or completing the QAS Audit Document.  
For external audits, return to the laboratory prior to the scheduled audit date.  
For internal audits, maintain in the laboratory’s files.   
 
Name:  Click here to enter name.   
Employer: Click here to enter employer. 
Title or Position: Click here to enter title or position. 
 
Qualifications: 


A. Completed FBI DNA Auditor Course:  ☐Yes  ☐No  


If yes: (Required for all external auditors) 
Year (If multiple, list at least the most recent.): Click here to enter year of completion. 


 


B. Current or Previously Qualified DNA Analyst: ☐Yes  ☐No  


If yes: 
1. Was the qualification as a Casework and/or Database Analyst?  


Enter the qualifying laboratory(ies).  
(If multiple, list at least the most recent for each applicable category.) 


  ☐ Casework: Click here to enter qualifying laboratory. 


  ☐ Database: Click here to enter qualifying laboratory. 


2. Technologies Currently or Previously Qualified In (e.g., STR, mtDNA): 
Click here to list technologies. 


3. Platforms Currently or Previously Qualified In (e.g., Gel based, CE): 
Click here to list platforms. 


    


 
I verify that: 


The information contained above is correct; and 
I have read the Instructions to Audit Team contained in the applicable Audit 
Document; and 
For External Audits, I understand the requirements of Standard 15.2 and 
I have no conflicts of interest with the laboratory being audited.  
 
 


Signed By __________________________________________ Date ____________ 
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Appendix D – Personnel Meeting Minimum Education, Experience, 
and Training Qualifications As Assessed By External Audit 


During the External Audit of Click here to enter Laboratory 


 


Dates of Audit: Click here to enter start date. to Click here to enter end date. 
 


To be completed by the audit team.  In accordance with Standards 15.2.1 and 15.2.1.1, 
this form shall be used to document the evaluation and approval of analysts, technical 
reviewers, CODIS administrators and technical leaders during an external audit.  Such 
personnel shall be assessed in accordance with the applicable Quality Assurance 
Standards for DNA Databasing Laboratories (QAS)1 in effect at the time of their 
hire/appointment or qualification2.  Analysts, technical reviewers, CODIS 
administrators and technical leaders who have previously undergone two successive 
external audit reviews in his/her current role and those reviews have been captured in 
the corresponding external audit documents do not need to be continuously captured in 
Appendix D. 


Section 1 is for documenting personnel who are receiving the first external audit 
approval of their education, experience, and the initial training qualifications in this 
external audit.  
Section 2 is for documenting personnel who are receiving the second successive 
external audit approval of their education, experience, and the initial training 
qualifications in this external audit.  
Section 3 is for documenting personnel whose additional training in new 
technologies, typing test kits, and/or platforms is receiving external audit approval in this 
external audit.  
 


Section 1.   The following personnel have been evaluated and approved for the 
first time as meeting the education, experience, and initial training qualifications 
required under QAS Standard 5.1: 


Analysts/Technical Reviewers3 CODIS Administrator Technical Leader 


 
 
 
 


  


                                                 
1 Applicable Quality Assurance Standards for DNA Databasing Laboratories may include those that took effect in 


2004, 2009 2011, and 2019. 
2 As defined by the laboratory in accordance with Standard 4.2. 
3 For individuals whose initial training qualification in the laboratory is for Technical Review only (i.e., is not 


currently or previously qualified as an analyst in the laboratory for which they are performing technical reviews), 


indicate these individuals as “TR only” in the table. 
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_____________________________________________________________________________ 


Section 2. The following personnel have been previously evaluated once in their 
current role and are receiving the second successive external audit approval of 
their education, experience, and initial training qualifications required under QAS 
Standard 5.1: 


Analysts/Technical Reviewers3 CODIS Administrator Technical Leader 


   


______________________________________________________________________________ 


Section 3. The training of Analyst(s)/Technical Reviewer(s) in additional 
technologies, typing test kits, platforms, and interpretation software for the 
following personnel have been evaluated and are receiving external audit 
approval required under QAS Standards 6.5 through 6.6:  [please include the 
technology, typing test kit, or platform]  
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Appendix E:  Approved Validations 
 


This form may be used to document the evaluation and approval of validations by the 
external audit team according to Standard 8; this documentation to be maintained by 
the audited laboratory to comply with Standard 15.2.2. Modified procedure evaluations 
and software testing reviewed during the audit will also be listed below.  
 
Validations reviewed during an external audit but not approved in their entirety may be 
listed in this Appendix with a notation of the study(ies) requiring additional review and 
approval in order for the validation to be approved. 
 


To be completed by the external audit team: 
 
Were new developmental and/or internal validations evaluated during this audit?  


Yes ☐  No ☐  


 
 
List of validations approved during this audit: 
      
 


 
 
 
 
 
List of modified procedure evaluations reviewed during this audit: 
      
 
 
 
 
 
 
 
List of software testing reviewed during this audit: 
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QUALITY ASSURANCE STANDARDS FOR DNA DATABASING 


LABORATORIES 


 


 


EFFECTIVE DATE: 


 


These standards shall take effect July 1, 2020 and shall not be applied retroactively. 


                                      


 


1. SCOPE AND APPLICABILITY  


This document consists of definitions and standards. The standards are quality assurance 


measures that place specific requirements on the laboratory. Equivalent measures not 


outlined in this document may also meet the standard if determined sufficient through an 


accreditation process.  


 


The term ‘year’ refers to calendar year in these standards.  Also, when used in these 


standards, the terms ‘review’, ‘approve’, ‘document’, ‘define’, ‘schedule’, ‘policy’, 


‘procedure’, ‘program’, ‘appoint’, ‘notify’, ‘inform’, ‘authorize’, or ‘designate’ are intended 


to require written documentation to demonstrate compliance. In order to demonstrate 


compliance with these standards for purposes of the audit and accreditation process, the 


laboratory shall have available objective proof of satisfying each standard.   
  
The standards describe the quality assurance requirements that laboratories performing 


DNA testing on samples obtained from identified subject(s) for the purpose of entering 


DNA profile(s) into the Combined DNA Index System (CODIS) shall follow to ensure the 


quality and integrity of the data generated by the laboratory. As it pertains to these 


standards, DNA testing begins at sample extraction or direct amplification. If, in addition, 


the databasing laboratory is performing DNA analyses on known or casework reference 


samples considered as evidence by that laboratory, the databasing laboratory shall follow 


these standards including the additional requirements for known and casework reference 


samples in Standards 7.3.2.1 and 12.3.2. DNA databasing laboratories performing DNA 


testing on known or casework reference samples shall be audited to these standards only and 


not the Quality Assurance Standards for Forensic DNA Testing Laboratories. 


 


These standards are applicable to DNA databasing laboratories using Rapid DNA 


instruments/Systems on database, known or casework reference samples. The use of Rapid 


DNA instruments/Systems is not approved for use on forensic samples.   


 


These standards also apply to vendor laboratories that perform DNA testing in accordance 


with Standard 17. These standards do not preclude the participation of a laboratory, by itself 


or in collaboration with others, in research and development, on procedures that have not 


yet been validated. 
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2. DEFINITIONS 


 


As used in these standards, the following terms shall have the meanings specified:  


 


Accreditation is the formal recognition that a laboratory meets or exceeds a list of standards, 


including the FBI Director’s Quality Assurance Standards, to perform specific tests. 


Accreditation is administered by a nonprofit professional association of persons actively 


involved in forensic science that is nationally recognized within the forensic science 


community in accordance with the provisions of the Federal DNA Identification Act (34 


U.S.C. §12592) or subsequent laws. 


 


Accuracy is the ability of a measurement to give results close to a true value. 


 


Administrative review is an evaluation of the documentation for consistency with laboratory 


policies and for editorial correctness.  


 


Analyst (or equivalent role, position, or title as designated by the laboratory) is an employee 


or contract employee, that has successfully completed the laboratory’s training requirements 


for database analysis, passed a competency test, and has entered into a proficiency testing 


program according to these standards. This individual can conduct and/or direct the analysis 


of database, known or casework reference samples, interpret the resulting data from these 


samples and make conclusions. 


 


Analytical control is a sample used to demonstrate that a method works correctly and to 


ensure the data are valid. See Positive amplification control, Positive sample control, 


Positive sequencing control, Negative amplification control, Negative sample control, 


Negative sequencing control, and Reagent blank control. 


 


Analytical documentation is the documentation of procedural notes, controls, and 


instruments used; observations made; results of tests performed; and charts, graphs, photos, 


and other documentation generated which are used to support the analyst’s conclusions. 


 


Analytical procedure is an orderly, step-by-step process designed to ensure operational 


uniformity and to minimize analytical drift.  


 


Analytical threshold is the minimum height requirement, determined through validation 


testing, at or above which detected peaks/signal can be reliably distinguished from 


background noise; peaks/signal at or above this threshold are generally not considered noise 


and are either artifacts or true alleles. 


 


Annual is once per calendar year. 


 


Audit is an on-site inspection used to evaluate, confirm, and/or determine the extent to 


which specified requirements are fulfilled.  
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Audit team is one or more individuals, including at least one auditor, that performs an 


inspection of a laboratory. At least one audit team member shall be or have been an analyst 


previously qualified in the laboratory’s current DNA technologies and platforms.    


 


Auditor is an individual who has successfully completed the FBI’s DNA auditor training 


course. 


 


Biochemistry is the study of the nature of biologically important molecules in living 


systems, DNA replication and protein synthesis, and the quantitative and qualitative aspects 


of cellular metabolism.  


 


Casework reference sample is biological material (e.g., buccal swab, fingerprick, or blood 


draw) obtained directly from a known individual and used for purposes of comparison to 


forensic samples. 


 


Certified reference material is a material for which values are obtained by a technically 


valid procedure and accompanied by, or traceable to, a certificate or other documentation 


which is issued by a certifying body (e.g., NIST).  


 


CODIS is the Combined DNA Index System administered by the FBI. CODIS links DNA 


evidence obtained from crime scenes, thereby identifying serial criminals. CODIS also 


compares crime scene evidence to DNA profiles from offenders, thereby providing 


investigators with the identity of the putative perpetrator. In addition, CODIS contains 


profiles from missing persons, unidentified human remains, and relatives of missing 


persons. There are three levels of CODIS: the Local DNA Index System (LDIS), used by 


individual laboratories; the State DNA Index System (SDIS), used at the state level to serve 


as a state’s DNA database containing DNA profiles from LDIS laboratories; and the 


National DNA Index System (NDIS), managed by the FBI as the nation’s DNA database 


containing all DNA profiles uploaded by participating states. NDIS is the national and 


highest level index of CODIS containing the DNA records contributed from participating 


federal, state and local laboratories.   


 


CODIS administrator (or equivalent role, position, or title as designated by the laboratory) 


is an employee of the laboratory responsible for administration and security of the 


laboratory’s CODIS at a laboratory that owns the database and/or known samples. An 


alternate CODIS administrator must be designated by the laboratory as required by the 


NDIS operational procedures. 


 


CODIS user is an employee or contract employee who has login access to the CODIS (i.e., 


State or Local) system and is authorized to read, add, modify and/or delete DNA records in 


CODIS. 


 


Competency testing is a test or series of tests (practical, written, and/or oral) designed to 


establish that an individual has demonstrated achievement of technical skills and met 


minimum standards of knowledge necessary to perform DNA analysis.  
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Competency is the demonstration of technical skills and knowledge necessary to perform 


DNA analysis successfully. 


 


Contamination is the unintentional introduction of exogenous DNA into a sample or 


analytical control during DNA testing.  


 


Continuing education is an educational activity (such as a class, lecture series, conference, 


seminar, or short course) that is offered by a recognized organization or individual that 


brings participants up-to-date in their relevant area of knowledge.  


 


Contract employee is an individual, not in the employ of the government or vendor 


laboratory, that performs DNA typing and/or analytical support services for a NDIS 


participating laboratory. The person performing these services must meet the relevant 


qualifications for the equivalent position in the NDIS participating laboratory. A contract 


employee cannot serve as a CODIS administrator or technical leader and cannot be counted 


as a full-time qualified analyst for purposes of satisfying the definition of a laboratory. 


Employment of a contract employee by multiple NDIS participating laboratories and/or 


vendor laboratories shall be disclosed to all employing laboratories and shall only be 


permitted subject to approval by the technical leader of the NDIS participating laboratory 


for which the contract employee is performing DNA typing and/or analytical services.   


 


Corrective action plan evaluates and remediates a nonconformity with the goal to identify, 


correct, and/or prevent reoccurrence of the nonconformity, when possible. 


 


Coursework is an academic class officially recognized and taught through a college or 


university program in which the participating student successfully completed and received 


one or more credit hours for the class. 


 


Critical equipment or instruments are those equipment/instruments whose accurate 


functionality directly affects the results of the analysis and requires calibration, certification, 


or performance checks prior to use and periodically thereafter. 


 


Critical reagents are those whose performance is vital to the success of the DNA testing and 


require testing on known samples before use on database or casework reference samples. 


 


Database or databasing refers to the DNA analysis of database samples for entry into 


CODIS and, if eligible, for upload to the National DNA Index System (NDIS).  


 


Database sample is a sample obtained from an individual who is legally required to provide 


a DNA sample for databasing purposes and whose identity is established at the time of 


collection of the sample. 


 


Developmental validation - See Validation. 


 


Differential amplification is the unequal amplification of one target region or locus over 


another during the polymerase chain reaction.  
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Disposition of samples is the documentation of the retention, return, or consumption of the 


samples upon completion of DNA testing. 


 


DNA record is a database record that includes the DNA profile as well as data required to 


manage and operate NDIS, i.e., the Originating Agency Identifier, which serves to identify 


the submitting agency; the Specimen Identification Number; and DNA personnel associated 


with the DNA profile analyses. 


 


DNA type (also known as a DNA profile) is the genetic constitution of an individual at one 


or more defined locations (also known as loci) in the DNA.  


1) A DNA type derived from nuclear DNA typically consists of one or two alleles 


at several loci (e.g., short tandem repeat loci).  


2) The DNA type derived from mitochondrial DNA is a specific sequence of 


nucleotides at a given mitochondrial region(s).  In human DNA typing, the DNA 


type derived from mitochondrial DNA is described in relation to the revised 


Cambridge Reference Sequence (Nature Genetics [1999] 23:147).  


 


Electrophoresis detection system is a platform that allows for the size separation of DNA 


molecules through a fluid or a gel under the influence of an electric field and the subsequent 


detection of the separated molecules by fluorescence or other means. 


 


Employee is a person:  


1)      In the service of the applicable federal, state, or local government, subject to 


the terms, conditions, and rules of federal, state, or local employment and eligible for 


the federal, state, or local benefits of service; or  


2)      Formerly in the service of a federal, state, or local government who returns to 


service in the agency on a part-time or temporary basis.  


3)  For purposes of a vendor laboratory, an employee is a person in the service of a 


vendor laboratory and subject to the applicable terms, conditions, and rules of 


employment of the vendor laboratory.  


 


Evidence is an item submitted for DNA testing and/or a derivative of an item as defined by 


the laboratory that is subject to a chain of custody.  


 


Expert System is a software program or set of software programs designed to interpret 


single source DNA data in accordance with laboratory defined quality assurance rules and 


identify DNA data not satisfying laboratory defined quality assurance rules, without human 


intervention.   


 


FBI is the Federal Bureau of Investigation, the federal agency authorized by the DNA 


Identification Act of 1994 to issue quality assurance standards governing DNA testing 


laboratories and to establish and administer the National DNA Index System (NDIS). 
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Forensic sample is a biological sample originating from and associated with evidence from 


a crime scene. A sample associated with evidence from a crime scene may include a sample 


that has been carried away from the crime scene. 


 


Functional testing is a process to confirm that a software performs the tasks as expected. 


 


Genetics is the study of inherited traits, genotype/phenotype relationships, and 


population/species differences in allele and genotype frequencies. 


 


Guidelines are a set of general principles used to provide direction and parameters for 


decision making.  


 


Integral component is that portion of an academic course that is so significant and 


necessary to the understanding of the subject matter as a whole that the course would be 


considered incomplete without it. 


 


Internal validation - See Validation.  


 


Interpretation software is a tool to assist the analyst in assessing the analyzed data by 


applying quality assurance rules, performing mixture deconvolution, and/or evaluating 


comparisons. Interpretation software may include probabilistic genotyping software or 


Expert Systems. 


 


Known samples are biological material whose identity or DNA type is established.  


 


Laboratory is a facility  


1)      Employing at least two full-time employees who are qualified analysts; and  


2)      Having and maintaining the capability to perform the DNA analysis of 


database, known and/or casework reference samples at that facility. 


 


Laboratory support personnel (or equivalent role, position, or title as designated by the 


laboratory) are employees or contract employees who perform laboratory support duties 


exclusive of analytical procedures on database, known or casework reference samples.  


 


Method is a combination of procedural steps used to perform a specific technical process.  


The method includes the validated steps, reagents, and critical instruments needed to 


perform the process or portion of a process. The same method may be conducted using 


different equipment (automated vs manual) when appropriately validated.  


 


Methodology refers to the categories of methods used to perform a stage of a DNA typing 


technology or technologies. For example, methodologies for STR technology can include 


extraction, quantification, amplification, and detection.  


 


Modified Rapid DNA analysis is the semi-automated (hands-free) process of developing a 


CODIS acceptable STR profile from a database, known or casework reference sample. The 


“swab in – profile out” process consists of automated extraction, amplification, separation, 
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and detection without human intervention but requires an analyst to perform manual 


interpretation and technical review. 


 


Module is an independent but interrelated part of software that performs a distinct function.  


 


Molecular biology is the study of the theories, methods, and techniques used in the study 


and analysis of gene structure, organization, and function.  


 


Multi-laboratory system is used to describe an organization that has more than one 


laboratory performing DNA analysis. 


 


Negative amplification control is an analytical control that is used to detect DNA 


contamination of the amplification reagents. This analytical control consists of only 


amplification reagents without the intentional addition of template DNA.  


 


Negative sample control is an analytical control that is used to detect DNA contamination 


in Rapid DNA reagents and consumables.  


 


Negative sequencing control is an analytical control that is used to detect DNA 


contamination of the sequencing reagents. This analytical control consists of only 


sequencing reagents without the intentional addition of template DNA. The negative 


amplification control can be used as the negative sequencing control. 


 


NIST is the National Institute of Standards and Technology.  


 


Nonconformity is not meeting, implementing, maintaining, or complying with one or more 


of the requirements of these standards or a laboratory’s procedures, policies, or other quality 


system documents. 


 


Offender is an individual who is required by statute to submit a sample for DNA analysis 


and databasing. The term “offender” includes individuals who are convicted of or arrested 


for a crime or juveniles adjudicated delinquent for an offense and required by state or 


federal law to provide a DNA sample for analysis and databasing. 


 


On-site visit is a scheduled or unscheduled visit to the vendor laboratory work site by one or 


more representatives of an NDIS participating laboratory. 


 


Outsourcing is the utilization of a vendor laboratory to provide DNA services in which the 


NDIS participating laboratory takes or retains ownership of the DNA data. Outsourcing 


does not require the existence of a contractual agreement or the exchange of funds. 


 


Ownership is the process by which the responsibility for the products of DNA analyses 


provided by a vendor laboratory may pass to an NDIS participating laboratory. It applies if 


any of the following will occur:  
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1)       The NDIS participating laboratory will use any samples, extracts or materials 


from the vendor laboratory for the purposes of DNA testing (e.g., a vendor laboratory 


prepares an extract that will be analyzed by the NDIS laboratory);  


2)      The NDIS participating laboratory will interpret the DNA data generated by the 


vendor laboratory;  


3)      The NDIS participating laboratory will issue a report describing or drawing 


conclusions on the results of the DNA analysis performed by the vendor laboratory; or 


4)      The NDIS participating laboratory will enter or search a DNA profile in CODIS 


from data generated by the vendor laboratory. 


 


Ownership review is the technical review of outsourced DNA data required by Standard 17. 


This review is to be distinguished from the technical and administrative reviews required by 


Standard 12. For outsourced DNA data, the vendor laboratory is responsible for conducting 


the technical and administrative reviews required by Standard 12. 


 


Performance check is a quality assurance measure to assess the functionality of laboratory 


critical equipment and instruments.  


 


Platform is the type of analytical system utilized to generate DNA profiles, such as capillary 


electrophoresis, real-time gel and end-point gel instruments or systems. 


 


Policy is an organization’s high level plan for a course of action or to address a requirement. 


 


Polymerase Chain Reaction (PCR) is an enzymatic process by which a specific region of 


DNA is replicated during repetitive cycles, which consist of the following: 


1)      Denaturation of the template; 


2)      Annealing of primers to complementary sequences at an empirically 


determined temperature; and 


3)      Extension of the bound primers by a DNA polymerase. 


 


Positive amplification control is an analytical control that is used to determine if the PCR 


performed properly. This control consists of the amplification reagents and a known DNA 


sample. 


 


Positive sample control is an analytical control that is used to determine if the Rapid DNA 


instrument/System is performing all steps of the process properly. This control consists of a 


known DNA sample. 


 


Positive sequencing control is an analytical control that is used to determine if the 


sequencing performed properly. This control consists of the sequencing reagents and a 


known DNA sample. The positive amplification control can be used as the positive 


sequencing control. 


 


Precision characterizes the degree of mutual agreement among a series of individual 


measurements, values, and/or results. 
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Preferential amplification is the unequal amplification of the two alleles present at a 


heterozygous locus during the polymerase chain reaction. 


 


Procedure (protocol, standard operating procedure, or other equivalent) is a series of 


instructions to be followed in performing a specified task or under specific circumstances.  


 


Proficiency testing is a quality assurance measure used to monitor performance and identify 


areas in which improvement may be needed. Proficiency tests may be classified as: 


1)     An internal proficiency test, which is produced by the agency undergoing the 


test. 


2)     An external proficiency test, which is a test obtained from a proficiency test 


provider accredited to the current applicable standard of the International 


Organization for Standardization and the applicable test is included on the 


proficiency test provider’s scope of accreditation. 


 


Program is a collection of policies, procedures, and/or instructions to fulfill a requirement. 


 


Qualified is an adjective used to describe an individual who meets the requirements for the 


position, has successfully completed the laboratory’s applicable training requirements, and 


is authorized to perform a specific task or role. 


 


Quality system is the organizational structure, responsibilities, procedures, policies, and 


resources for implementing quality management.  


 


Quantitative PCR is a method of determining the concentration of DNA in a sample by use 


of the polymerase chain reaction. 


 


Rapid DNA analysis is the fully automated (hands-free) process of developing a CODIS 


acceptable STR profile from a database, known or casework reference sample. The “swab in 


– profile out” process consists of automated extraction, amplification, separation, detection 


and allele calling without human intervention.  


 


Rapid DNA cartridge is a preassembled set of reagents and other analytical components 


(such as typing test kit) designed for use in a Rapid DNA instrument/System for the 


extraction, amplification and/or separation of DNA samples.  


 


Rapid DNA instrument is an automated device that carries out Rapid DNA analysis or 


modified Rapid DNA analysis used to develop a CODIS acceptable STR profile from a 


database, known or casework reference sample.   


 


Rapid DNA System is the collection of components that together performs a Rapid DNA 


analysis consisting of a Rapid DNA instrument, the PCR STR typing test kit/Rapid DNA 


cartridge, and an integrated Expert System used to develop a CODIS acceptable STR profile 


from a database, known or casework reference sample.  
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Reagent is a substance or mixture of substances used in the analysis process to detect, 


measure, produce, or interact with other substances. 


 


Reagent blank control is an analytical control that is used to monitor contamination from 


extraction to DNA typing results and contains no intentionally added template DNA.  


 


Regression testing is the process of testing an updated software program to confirm that 


modifications or new functionality do not unacceptably alter or terminate a desired 


functionality that behaved correctly before the change was implemented. 


 


Reliability testing is the process of testing a software program beyond its functional 


aspects to ensure it works appropriately in the laboratory environment. This may include 


testing multi-user or multi-site scenarios, direct-access and network/server-access 


scenarios, and interaction with other software programs. 


 


Review is an evaluation of documentation to check for consistency, accuracy, completeness, 


and compliance.  


 


Second agency is an entity or organization external to and independent of the laboratory.  


 


Semi-annual is used to describe an event that takes place two times during one calendar 


year, with the first event taking place in the first six months of that year and the second 


event taking place in the second six months of that year, and where the interval between the 


two events is at least four months and not more than eight months. 


 


Sensitivity studies (for the purposes of Standard 8.3) are used to assess the ability to obtain 


reliable results from a range of DNA quantities, to include the upper and lower limits of the 


assay. 


 


Service (for the purposes of Standard 10) is the performance of adjustments or specified 


procedures by the user, manufacturer, or other service personnel in order to ensure the 


intended performance of instruments and equipment.  


 


Specificity studies (for the purposes of Standard 8.3) are used to assess the ability to detect 


genetic information from non-targeted species (e.g., detection of microbial DNA in a human 


assay). The detection of genetic information from non-targeted species does not necessarily 


invalidate the use of the assay, but may help define the limits of the assay.  


 


Stochastic threshold is the peak height or signal magnitude value, determined through 


validation studies, below which it is reasonable to assume that, at a given locus, allelic 


dropout of a sister allele in a heterozygous pair may have occurred. 


 


Technical leader (or equivalent role, position, or title as designated by the laboratory) is an 


employee who is accountable for the technical operations of the laboratory and who is 


authorized to initiate, suspend, and resume laboratory operations. 
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Technical review is an evaluation of notes, data, and other documents to ensure there is an 


appropriate and sufficient basis for the scientific conclusions.  


 


Technical reviewer is an employee or contract employee who is a current or previously 


qualified analyst that performs a technical review of analytical documentation which he/she 


did not create.  


 


Technician (or equivalent role, position, or title as designated by the laboratory) is an 


employee or contract employee who performs analytical procedures on database, known or 


casework reference samples under the direction of a qualified analyst. Technicians do not 


interpret data to reach conclusions on typing results or prepare final documents. 


 


Technology is used to describe the type of DNA analysis performed in the laboratory, such 


as RFLP, STR, YSTR, XSTR, SNP, microhaplotypes or mitochondrial DNA.  


 


Test kit is a preassembled set of reagents (or laboratory assembled equivalent) that allows 


the user to conduct a specific DNA extraction, quantification, or amplification method. A 


laboratory assembled equivalent may be referred to as a test system. 


 


Typing test kit is a preassembled set of reagents (or laboratory assembled equivalent) that is 


used to generate a DNA type.  


 


Underlying scientific principle is a rule concerning a natural phenomenon or function that 


is a part of the basis used to proceed to more detailed scientific functions. 


 


Uninterpretable is a determination that DNA data cannot be interpreted (e.g., due to poor or 


limited data quality, data that fail to meet laboratory quality requirements).  


 


Validation is a process by which a method is evaluated to determine its efficacy and 


reliability for DNA analysis and includes the following:  


1)     Developmental validation, which is the acquisition of test data and 


determination of conditions and limitations of a new or novel DNA method for use 


on database samples.  


2)     Internal validation, which is an accumulation of test data within the laboratory 


to demonstrate that established methods and procedures perform as expected in the 


laboratory. 


 


Vendor laboratory is a governmental or private laboratory that provides DNA analysis 


services to another laboratory or agency and does not take ownership of the DNA data for 


purposes of entry into CODIS.  


 


Work product is the material that is generated as a function of analysis, which may include 


extracts, amplified product and amplification tubes or plates as defined by the laboratory. 
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3. QUALITY ASSURANCE PROGRAM 


 


STANDARD 3.1 The laboratory shall establish, follow, and maintain a documented quality 


system that is appropriate to the testing activities and is equivalent to, or more stringent 


than, what is required by these standards. 


 


3.1.1 The quality system shall be documented in a manual that includes or references 


the following elements: 


 


3.1.1.1 Goals and objectives 


 


3.1.1.2 Organization and management 


 


3.1.1.3 Personnel 


 


3.1.1.4 Training 


 


3.1.1.5 Facilities and sample control 


 


3.1.1.6 Validation 


 


3.1.1.7 Analytical procedures 


 


3.1.1.8 Equipment  


 


3.1.1.9 Documentation 


 


3.1.1.10 Review 


 


3.1.1.11 Proficiency testing 


 


3.1.1.12 Corrective action 


 


3.1.1.13 Audits 


 


3.1.1.14 Professional development 


 


3.1.1.15 Outsourcing ownership 


 


3.1.2 Any document referenced within the quality manual shall be available on-site 


or be readily accessible. 


 


STANDARD 3.2 The laboratory shall have and follow a policy regarding document 


retention that specifically addresses proficiency tests, analytical results, sample receipt and 


processing records, sample retention, hit confirmation, corrective action, audits, training 


records, testimony, and continuing education.  
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STANDARD 3.3 The quality system as applicable to DNA shall be reviewed annually 


independent of the audit required by Standard 15. The review of the quality system shall be 


completed under the direction of the technical leader. The quality system review shall be 


approved by the technical leader. 


 


STANDARD 3.4 The laboratory shall annually review sample processing records, 


determined by the technical leader to be representative of the samples tested. This review of 


the sample processing records shall be independent of an external audit conducted under 


Standard 15. The scope of the review shall be defined prior to each annual review and shall 


be approved by the technical leader. 


 


 


4. ORGANIZATION AND MANAGEMENT 


 


STANDARD 4.1 The laboratory shall: 


 


4.1.1 Have a managerial staff with the authority and resources needed to discharge 


their duties and meet the requirements of the standards in this document. 


 


4.1.2 Have a technical leader who is accountable for the technical operations. Multi-


laboratory systems shall have at least one technical leader. 


 


4.1.3 Have a CODIS administrator who is accountable for CODIS on-site at each 


individual laboratory facility utilizing CODIS. 


 


4.1.4 Have at least two full-time employees who are qualified analysts.  


 


4.1.5 Specify and document the responsibility, authority, and interrelation of all 


personnel who manage, perform, or verify work affecting the validity of the DNA 


analysis.  


 


4.1.6 Have and follow a documented contingency plan that is approved by 


laboratory management if the technical leader position is vacated or if the number of 


qualified analysts falls below two full-time employees who are qualified analysts. 


 


STANDARD 4.2 The laboratory shall have a policy that defines either the date of 


hire/appointment/promotion or the date of qualification to be used by the laboratory for 


determining the applicable version of the standard for education, experience and training 


requirements. 


 


 


5. PERSONNEL 


 


STANDARD 5.1 Laboratory personnel shall have the education, training, and experience 


commensurate with the examination and testimony provided. 
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5.1.1 The laboratory shall have a written job description for personnel, that may be 


augmented by additional documentation, which defines responsibilities, duties, and 


skills. 


 


5.1.2 The laboratory shall maintain records on the relevant qualifications, training, 


skills, and experience of the technical personnel. 


 


STANDARD 5.2 The technical leader shall be a full-time employee of the laboratory or 


multi-laboratory system and shall meet the following qualifications: 


 


5.2.1 Minimum educational requirements: The technical leader of a laboratory shall 


have, at a minimum, a Master's degree in a biology-, chemistry-, or forensic science-


related area and shall have successfully completed 12 semester or equivalent credit 


hours from a combination of undergraduate and graduate coursework covering the 


following subject areas: biochemistry, genetics, molecular biology, and statistics or 


population genetics. 


 


5.2.1.1 The 12 semester or equivalent credit hours shall include at least one 


graduate level course registering three or more semester or equivalent credit 


hours. 


 


5.2.1.2 The specific subject areas listed in Standard 5.2.1 shall constitute an 


integral component of any coursework used to demonstrate compliance with 


this standard. 


 


5.2.1.3 Individuals who have completed coursework with titles other than 


those listed in Standard 5.2.1 shall demonstrate compliance with this 


standard through a combination of pertinent materials such as a syllabus, 


letter from the instructor, or other document that supports the course content. 


 


5.2.1.4 If the degree requirements of Standard 5.2.1 were waived by the 


American Society of Crime Laboratory Directors (ASCLD) in accordance 


with criteria approved by the FBI Director, such a documented waiver shall 


be permanent and portable.  


 


5.2.2 Minimum experience requirements: Any technical leader appointed prior to 


July 1, 2009, shall have three years of forensic, databasing or human identification 


DNA laboratory experience obtained at a laboratory where  DNA testing was 


conducted for identification, databasing or forensic purposes. Any technical leader 


appointed on or after July 1, 2009, shall have a minimum of three years of human 


DNA (current or previous) experience as a qualified analyst on database or forensic 


samples.  


 


5.2.3 Any technical leader appointed on or after July 1, 2020 shall be a currently or 


previously qualified analyst in each technology utilized in the laboratory, or have 
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documented training in each technology utilized in the laboratory within one year of 


appointment.   


 


5.2.4 The technical leader shall have previously completed or will successfully 


complete the FBI’s DNA auditor training course within one year of appointment.  


 


5.2.5 The technical leader shall have the following authority and minimum 


responsibilities: 


 


5.2.5.1 Oversee the technical operations of the laboratory. 


 


5.2.5.2 Authority to initiate, suspend, and resume technical operations for the 


laboratory or an individual. 


 


5.2.5.3 Evaluate and approve all validations and new or modified methods 


used by the laboratory. 


 


5.2.5.4 Review the training records for newly qualified analysts, technicians 


and technical reviewers and approve their qualifications prior to independent 


database analysis. Review, verify, and approve the academic transcripts for 


newly qualified analysts and technical reviewers. 


 


5.2.5.5 Approve the technical specifications for outsourcing agreements. 


 


5.2.5.6 Review internal and external DNA Audit documents and, if 


applicable, approve corrective action(s).  


 


5.2.5.7 Review, on an annual basis, the procedures of the laboratory. 


 


5.2.5.8 Review and approve the training, quality assurance, and proficiency 


testing programs in the laboratory. 


 


5.2.5.9 Review potential conflicts of interest when contract employees are 


employed by multiple NDIS participating and/or vendor laboratories. 


 


5.2.6 The technical leader shall be accessible to the laboratory to provide on-site, 


telephone, or electronic consultation as needed. A multi-laboratory system may have 


one technical leader over a system of separate laboratory facilities. For multi-


laboratory systems, the technical leader shall conduct and document a site visit to 


each laboratory at least semi-annually. 


 


5.2.7 Newly appointed technical leaders shall be responsible for the review of the 


following within one year of appointment: 


 


5.2.7.1 Validation studies and analytical procedures currently used by the 


laboratory; and 
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5.2.7.2 Educational and training records of currently qualified analysts and 


technical reviewers. 


 


STANDARD 5.3 The CODIS administrator shall be an employee of the laboratory and meet 


the following qualifications: 


 


5.3.1 Minimum educational requirements: The CODIS administrator shall meet the 


education requirements for an analyst as defined in Standard 5.4. A CODIS 


administrator appointed prior to July 1, 2020 shall be deemed to have satisfied the 


minimum educational requirements; satisfaction of these minimum educational 


requirements shall be applicable to the specific laboratory by which the CODIS 


administrator is employed by prior to July 1, 2020 and shall not be portable. 


 


5.3.2 Minimum experience requirements: A CODIS administrator shall be a current 


or previously qualified forensic or database analyst as defined in Standard 5.4 with 


documented mixture interpretation training. A CODIS administrator appointed prior 


to July 1, 2009 who is not or has never been a qualified analyst (with documented 


training in mixture interpretation) shall be deemed to have satisfied the minimum 


experience requirements upon completion of FBI sponsored CODIS training; 


satisfaction of these minimum requirements shall be applicable to the specific 


laboratory the CODIS administrator is employed by prior to July 1, 2009 and shall 


not be portable. 


 


5.3.3 Minimum CODIS training requirements: The CODIS administrator shall 


successfully complete the FBI-sponsored training in CODIS software within six 


months of assuming CODIS administrator duties if the administrator had not 


previously completed such training. The CODIS administrator shall successfully 


complete the FBI’s DNA auditor training course within one year of assuming his/her 


administrator duties if the administrator had not previously completed such training. 


 


5.3.4 The CODIS administrator shall have the following minimum responsibilities: 


 


5.3.4.1 Administer the laboratory’s CODIS network. 


 


5.3.4.2 Schedule and document the CODIS computer training of database 


analysts. 


 


5.3.4.3 Ensure that the security of data stored in CODIS is in accordance 


with state and/or federal law and NDIS operational procedures. 


 


5.3.4.4 Ensure that the quality of data stored in CODIS is in accordance with 


state and/or federal law and NDIS operational procedures. 


 


5.3.4.5 Ensure that matches are dispositioned in accordance with NDIS 


operational procedures. 
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5.3.5 The CODIS administrator shall be authorized to terminate participation in 


CODIS until the reliability and security of the computer data can be assured in the 


event an issue with the data is identified.   


 


5.3.6 A laboratory shall not upload DNA profiles to NDIS in the event that the 


CODIS administrator position is unoccupied. 


 


STANDARD 5.4 The analyst shall be an employee or contract employee of the laboratory 


and meet the following qualifications: 


 


5.4.1 Minimum educational requirements: The analyst shall have a bachelor’s (or its 


equivalent) or an advanced degree in a biology-, chemistry-, or forensic science-


related area and shall have successfully completed coursework (graduate or 


undergraduate level) covering the following subject areas: biochemistry, genetics, 


and molecular biology. Any analyst hired/appointed/promoted or qualified (as 


defined by the laboratory per Standard 4.2) prior to July 1, 2020, shall have 


coursework and/or training in statistics and/or population genetics as it applies to 


forensic or databasing DNA analysis. Any analyst hired/appointed/promoted or 


qualified (as defined by the laboratory pursuant to Standard 4.2) on or after July 1, 


2020, shall have successfully completed coursework covering statistics and/or 


population genetics. 


 


5.4.1.1 The specific subject areas listed in Standard 5.4.1 shall be an integral 


component of any coursework for compliance with this standard. 


 


5.4.1.2 Analysts appointed or hired on or after July 1, 2009 shall have a 


minimum of nine cumulative semester hours or equivalent that cover the 


required subject areas of biochemistry, genetics, and molecular biology. 


 


5.4.1.3 Analysts who have completed coursework with titles other than those 


listed in 5.4.1 above shall demonstrate compliance with this standard through 


a combination of pertinent materials, such as a syllabus, letter from the 


instructor, or other document that supports the course content. The technical 


leader shall approve compliance with this standard.    


 


5.4.2 Minimum experience requirements: The analyst shall have six months of 


human DNA laboratory experience with at least three months in a forensic or 


database DNA laboratory. If prior human DNA laboratory experience is accepted by 


a laboratory, the prior experience shall be documented and augmented by additional 


training, as needed. The analyst shall successfully complete the required training. 


 


STANDARD 5.5 The technical reviewer shall be an employee or contract employee of the 


laboratory. The technical reviewer shall meet the education and experience requirements in 


Standard 5.4 and shall meet the following: 
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5.5.1 A current or previously qualified analyst. 


 


5.5.2 Successful completion of documented training.  


 


STANDARD 5.6 The technician shall be an employee or contract employee of the 


laboratory and shall successfully complete the laboratory’s documented training program. 


 


STANDARD 5.7 The technical leader shall verify and approve the education, to include a 


review of academic transcripts, of each analyst and technical reviewer.  


 


 


6.  TRAINING 


 


STANDARD 6.1 The laboratory shall have a training program documented in a training 


manual for qualifying analysts and technicians. The training program shall: 


 


6.1.1 Address all DNA analytical and interpretation procedures used in the 


laboratory.  


 


6.1.2 Include practical exercises encompassing the examination of a range of 


samples routinely encountered in database analysis.  


 


6.1.3 Teach and assess the technical skills and knowledge required to perform DNA 


analysis. 


 


6.1.3.1 The training program for analysts shall include the skills and 


knowledge required to conduct a technical review.  


 


6.1.4 Include an assessment of oral communication skills and/or a mock court 


exercise. 


 


6.1.5 Include requirements for competency testing.  


 


STANDARD 6.2 The technical leader shall approve any modifications to an analyst’s, 


technical reviewer’s, technician’s, or laboratory support personnel’s required training based 


on the documented assessment of the individual’s previous training and experience.                                                                                 


 


STANDARD 6.3 All analyst/technician(s), regardless of previous experience, shall 


successfully complete competency testing covering the routine DNA methods and 


interpretation procedures that the analyst/technician will perform prior to participating in 


independent database analysis/processing.  


 


6.3.1 Competency testing for a new analyst shall include a practical component, and 


written and/or oral components. 


 


6.3.2 Competency testing for a new technician shall include a practical component. 
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STANDARD 6.4 For an analyst or technician, currently or previously qualified within the 


laboratory, to be qualified in a new or additional method, the laboratory shall teach and 


assess the technical skills and knowledge required to perform the additional method.  


 


6.4.1 Before the use of a new or additional method on database, known or casework 


reference samples, the analyst and/or technician shall successfully complete 


competency testing to the extent of his/her participation in database analyses. The 


competency testing shall include a practical component. 


 


STANDARD 6.5 For an analyst, currently or previously qualified within the laboratory, to 


be qualified to interpret data for a new or additional technology, typing test kit, platform, or 


interpretation software, the laboratory shall teach and assess the technical skills and 


knowledge required to interpret data using the additional technology, typing test kit, 


platform, or interpretation software.  


 


6.5.1 Before the use of a new or additional technology, typing test kit, platform or 


interpretation software on database, known or casework reference samples, the 


analyst shall successfully complete competency testing using the additional 


technology, typing test kit, platform, or interpretation software to the extent of 


his/her participation in database analyses. The competency testing shall include a 


practical component. 


 


STANDARD 6.6 A technical reviewer, who is not currently qualified as an analyst in the 


laboratory, shall receive training on processing records, data analysis and interpretation for 


any method, technology, typing test kit, platform, or interpretation software on which they 


will conduct reviews of data and/or records and for which they were not previously 


qualified as an analyst in the laboratory. 


 


6.6.1 The technical reviewer shall successfully complete competency testing before 


completing a technical review of data and/or documentation using the additional 


method, technology, typing test kit, platform, or interpretation software used in 


database analyses. 


 


6.6.1.1 For a technical reviewer who is a contract employee conducting 


reviews for an NDIS participating laboratory, the competency testing shall be 


administered by the NDIS participating laboratory.  


 


STANDARD 6.7 The technical leader shall review the training records for the analyst, 


technician, and/or technical reviewer and approve his/her qualifications prior to independent 


database responsibilities. 


 


STANDARD 6.8 The analyst, technician, and/or technical reviewer shall be authorized to 


independently perform assigned job responsibilities and the date(s) shall be documented. 
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STANDARD 6.9 Laboratory support personnel shall have documented training specific to 


their job function(s). 


 


STANDARD 6.10 The laboratory shall have and follow a policy for addressing retraining of 


personnel when necessary. The technical leader shall be responsible for evaluating the need 


for and assessing the extent of retraining. The retraining plan shall be documented and 


approved by the technical leader. 


  


6.10.1 The individual shall successfully complete competency testing prior to his/her 


return to participation in database analyses. This competency testing shall include a 


practical component. 


 


STANDARD 6.11 The laboratory shall maintain records on the training, including 


successful completion of competency testing, of the laboratory personnel. 


 


 


7. FACILITIES AND SAMPLE CONTROL 


 


STANDARD 7.1 The laboratory shall have a facility that is designed to ensure the integrity 


of the analyses and the samples.   


 


7.1.1 The laboratory shall have secure, controlled access areas for sample storage. 


 


7.1.2 Except as provided in Standard 7.1.3.1, techniques performed prior to PCR 


amplification such as sample accessioning, DNA extractions, and PCR setup shall be 


conducted at separate times or in separate spaces from each other.  


 


7.1.3 Except as provided in Standard 7.1.3.1, amplified DNA product, including real 


time PCR, shall be generated, processed, and maintained in a room(s) separate from 


the sample accessioning, DNA extractions, and PCR setup areas. The doors between 


rooms containing amplified DNA and other areas shall remain closed except for 


passage. 


 


7.1.3.1 A Rapid DNA instrument/System used for processing database, 


known or casework reference samples shall be maintained in rooms outside 


of sample accessioning areas or those containing amplified DNA. 


 


STANDARD 7.2 The laboratory shall have and follow procedures for laboratory security. 


 


7.2.1 Access to the laboratory shall be controlled and limited in a manner to prevent 


access to the operational areas by unauthorized personnel. All exterior entrance/exit 


points require security controls that limit entry and access into the operational areas. 


The distribution of all keys, combinations, etc., shall be documented and limited to 


the personnel designated by laboratory management. 
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STANDARD 7.3 The laboratory shall have and follow a documented sample inventory 


control program to ensure the integrity of database, known and casework reference samples.  


 


7.3.1 Database, known and casework reference samples shall be marked with a 


unique identifier. The laboratory shall clearly define what constitutes evidence and 


what constitutes work product. The laboratory shall have and follow a method to 


distinguish each sample throughout processing. 


 


7.3.2 Documentation of sample identity, collection, receipt, storage, and disposition 


shall be maintained. 


 


7.3.2.1 If the databasing laboratory is processing known or casework 


reference sample(s) as evidence, a chain of custody shall be documented and 


maintained in written, printed or electronic format. The chain of custody 


shall include the signature, initials, or electronic equivalent of each 


individual receiving or transferring the evidence, the corresponding date for 


each transfer, and the known or casework reference sample(s) transferred. 


 


7.3.3 The laboratory shall have and follow procedures that address handling and 


preserving the integrity of samples and work product designed to minimize loss, 


contamination, and/or deleterious change. 


 


7.3.3.1 The laboratory shall have and follow a policy or procedure for 


securing samples and work product in progress.   


 


7.3.3.2 The laboratory shall have secure areas for sample storage including 


environmental control consistent with the form or nature of the sample. 


 


STANDARD 7.4 The laboratory shall have a policy on sample consumption.  


 


7.4.1. Where possible, the laboratory shall retain the database sample for retesting 


for quality assurance and sample confirmation purposes. 


 


 


8. VALIDATION 


 


STANDARD 8.1 The laboratory shall use validated methods for DNA analyses.  


 


STANDARD 8.2 Developmental validation shall precede the implementation of any new 


methods used for DNA database analysis. 


 


8.2.1 Developmental validation studies shall include, where applicable, 


characterization of the genetic marker, species specificity, sensitivity studies, 


stability studies, database-type samples, population studies, mixture studies, 


precision and accuracy studies, and PCR-based studies. PCR-based studies include 


reaction conditions, assessment of differential and preferential amplification, effects 
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of multiplexing, assessment of appropriate controls, and product detection studies. 


All validation studies shall be documented. 


 


8.2.2 Peer-reviewed publication of the underlying scientific principle(s) of a method 


shall be required. 


 


STANDARD 8.3 Except as provided in Standard 8.3.1.1, internal validation of all manual 


and robotic methods shall be conducted by each laboratory with the appropriate sample 


number and type to demonstrate the reliability and potential limitations of the method.   


 


8.3.1 Internal validation studies shall include as applicable: known database-type 


samples, precision and accuracy studies, sensitivity and stochastic studies, and 


contamination assessment studies.  


 


8.3.1.1 Internal validation data may be shared by all locations in a multi- 


laboratory system. The summary of the shared validation data shall be 


available at each site. Each laboratory in a multi-laboratory system shall 


complete, document and maintain applicable site-specific precision, 


sensitivity, and contamination assessment studies. 


 


8.3.2 Internal validation shall define quality assurance parameters and interpretation 


guidelines. 


 


8.3.3 Internal validation studies shall be conducted prior to implementing a change 


in platform instrument model or typing test kit. 


 


8.3.4 Internal validation studies shall be documented and summarized.  Internal 


validation shall be reviewed and approved by the technical leader prior to 


implementing a procedure for database applications. 


 


STANDARD 8.4 Newly validated DNA methods (from amplification through 


characterization), typing test kit or platform instrument model shall be checked against 


an appropriate and available certified reference material (or sample made traceable to 


the certified reference material) prior to the implementation of the method for database 


analysis.   


 


STANDARD 8.5 The performance of a modified procedure shall be evaluated by 


comparison to the original procedure using similar DNA samples and the 


evaluation documented. The evaluation shall be reviewed and approved by the 


technical leader prior to the implementation of the modified procedure into 


database applications. 


 


STANDARD 8.6 An Expert System used to generate NDIS eligible DNA profiles shall 


be validated in accordance with Standard 8 and applicable NDIS operational procedures. 
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8.6.1 An Expert System shall be subject to recertification in accordance with 


NDIS operational procedures. 


 


STANDARD 8.7 A Rapid DNA instrument used for modified Rapid DNA analysis on 


database, known or casework reference samples shall be validated in accordance with 


Standard 8. 


 


STANDARD 8.8 An NDIS approved Rapid DNA System shall require a performance 


check prior to use on database, known or casework reference samples. 


 


STANDARD 8.9 New software or new modules of existing software and modifications to 


software shall be evaluated to assess the suitability of the software for its intended use in 


the laboratory and to determine the necessity of validation studies or software testing. 


This evaluation shall include the determination of which studies will and will not be 


conducted and shall be documented. 


 


8.9.1 New software or new modules of existing software that are used as a 


component of instrumentation, for the analysis and/or interpretation of DNA data, 


or statistical calculations shall be subject to developmental validation prior to 


implementation in DNA database analysis.  


 


8.9.1.1 With the exception of legally protected information, the underlying 


scientific principle(s) utilized by software with an impact on the analytical 


process, interpretation, or statistical calculations shall be publicly available 


for review or published in a peer-reviewed scientific journal. 


 


8.9.1.2 Developmental software validation studies for new software or new 


modules of existing software used as a component of instrumentation shall 


include at a minimum, functional testing and reliability testing. 


 


8.9.1.3 Developmental software validation studies for new software or new 


modules of existing software for the analysis and/or interpretation of 


DNA data shall include at a minimum, functional testing, reliability testing, 


and as applicable, accuracy, precision, sensitivity, and specificity studies. 


 


8.9.1.4 Developmental software validation studies for new software or new 


modules of existing software for statistical calculations shall include at a 


minimum, functional testing, reliability testing, and as applicable, accuracy, 


and precision studies. 


 


8.9.2 New software or new modules of existing software that are used as a 


component of instrumentation, for the analysis and/or interpretation of DNA data, 


or for statistical calculations shall be subject to internal validation specific to the 


laboratory’s intended use prior to implementation in DNA database analysis. 
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8.9.2.1 Internal software validation studies for new software or new 


modules of existing software used as a component of instrumentation shall 


include functional testing and reliability testing. 


 


8.9.2.2 Internal software validation studies for new software or new 


modules of existing software for the analysis and/or interpretation of 


DNA data shall include functional testing, reliability testing, and, as 


applicable, precision and accuracy studies, sensitivity, and specificity 


studies.  


 


8.9.2.3 Internal software validation studies for new software or new 


modules of existing software for statistical calculations shall include 


functional testing, reliability testing, and, as applicable, precision and 


accuracy studies.  


 


8.9.2.4 Software that does not impact the analytical process, interpretation, 


or statistical calculations shall require at a minimum, a functional test. 


 


8.9.3 Modifications to software as described in Standards 8.9.1 and 8.9.2 shall be 


evaluated to determine if the modifications result in major or minor revisions to 


the software.  


 


8.9.3.1 A major revision to software used as a component of 


instrumentation shall require validation prior to implementation. Software 


validation studies shall include functional testing, reliability testing, and 


regression testing. 


 


8.9.3.2 A major revision to software used for the analysis and/or 


interpretation of DNA data shall require validation prior to 


implementation. Software validation studies shall include functional 


testing, reliability testing, regression testing, and, as applicable, precision 


and accuracy studies, sensitivity, and specificity studies.  


 


8.9.3.3 A major revision to software used for statistical calculations shall 


require validation prior to implementation. Software validation studies 


shall include functional testing, reliability testing, regression testing, and, 


as applicable, precision and accuracy studies. 


 


8.9.3.4 A minor revision to software that does not impact the analytical 


process, interpretation, or statistical calculations shall require at a minimum, 


a functional test. 


 


8.9.4 Software validation studies and software testing may be shared by all 


locations in a multi-laboratory system. The summary of the shared validation data 


shall be available at each site. Each laboratory in a multi-laboratory system shall 


complete, document and maintain applicable site-specific reliability testing.   
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8.9.5 Software validation and testing shall be documented. Software validation and 


testing shall be reviewed and approved by the technical leader prior to 


implementation. 


 


STANDARD 8.10 Developmental validation studies, internal validation studies, modified 


procedure evaluations, and software testing, including the approval of the technical leader, 


shall be retained and available for review.  


 


 


9. ANALYTICAL PROCEDURES   
 


STANDARD 9.1 The laboratory shall have and follow analytical procedures supported by 


the internal validations and approved by the technical leader.  


 


9.1.1 The laboratory shall have and follow a standard operating procedure for each 


analytical method used by the laboratory including the appropriate analytical 


controls required for DNA analysis and data interpretation. 


 


STANDARD 9.2 The laboratory shall use reagents that are suitable for the methods 


employed.   


 


9.2.1 The laboratory shall have procedures for documenting commercial reagents 


and for the formulation of in-house reagents.  


 


9.2.2 Commercial reagents shall be labeled with the identity of the reagent and the 


expiration date as provided by the manufacturer or as determined by the laboratory.  


 


9.2.3 In-house reagents shall be labeled with the identity of the reagent, the date of 


preparation and/or expiration, and the identity of the individual preparing the 


reagent.  


 


STANDARD 9.3 The laboratory shall identify critical reagents and evaluate them prior to 


use in database sample processing. The following shall be identified as critical:  


 


9.3.1 Test kits or systems for DNA quantification or amplification.  


 


9.3.2 Thermostable DNA polymerase, primer sets and allelic ladders used for 


genetic analysis that are not tested as test kit components under Standard 9.3.1.  


 


9.3.3 Rapid DNA cartridges. 


 


9.3.4 Other laboratory defined critical reagents. 


 


STANDARD 9.4 Except for Rapid DNA instruments/Systems used to analyze database, 


known or casework reference samples pursuant to Standards 9.6 and 9.7, the laboratory 
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shall monitor the analytical procedures using the following analytical controls and 


standards.  


 


9.4.1 Reagent blank controls associated with each extraction set being analyzed shall 


be:  


 


9.4.1.1 Extracted concurrently and treated with the most sensitive conditions as 


the samples;  


 


9.4.1.2 Amplified utilizing the same typing test kit, instrument model, and 


sensitivity conditions as required by the sample(s) containing the least amount 


of DNA; and   


 


9.4.1.3 Typed utilizing the same instrument model, injection conditions and 


most sensitive volume conditions of the extraction set.   


 


9.4.2 Where quantification is used, quantification standards shall be used. If a virtual 


or external standard curve is utilized, a calibrator must be run concurrently with the 


samples.  


 


9.4.3 Positive and negative amplification controls associated with samples being 


typed shall be amplified concurrently using the same typing test kit on the same 


instrument as the samples.  


 


9.4.3.1 Except as provided in Standard 9.4.4.1, all samples typed shall also 


have the corresponding amplification controls typed. 


 


9.4.4 For laboratories performing sequencing, the laboratory shall use positive and 


negative sequencing controls concurrently sequenced using the same typing test kit 


on the same instrument as the samples.   


  


9.4.4.1 If the positive amplification control is not used as the positive 


sequencing control, the laboratory shall have and follow procedures for the 


evaluation of the positive amplification control.  


 


9.4.5 Allelic ladders and internal size standards for PCR-based systems, as 


applicable.   


 


STANDARD 9.5 The laboratory shall have and follow written guidelines for the 


interpretation of data that are based on and supported by internal validation studies. An 


NDIS approved and internally validated Expert System may be used to complete the data 


interpretation process. The laboratory shall: 


 


9.5.1 Have criteria to evaluate internal size standards, allelic ladders and analytical 


controls.  
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9.5.2 Have criteria for the interpretation of non-allelic peaks/signal. 


 


9.5.3 Have criteria for the interpretation of allelic peaks/signal. 


 


9.5.4 Define the thresholds used for interpretation. As appropriate to the 


interpretation model utilized, the laboratory shall establish the following thresholds: 


 


9.5.4.1 Analytical Threshold  


  


9.5.4.2 Stochastic Threshold 


 


9.5.5 Define criteria for uninterpretable data.  


 


STANDARD 9.6 For modified Rapid DNA analysis, a laboratory shall:  


 


9.6.1 Have and follow written guidelines for the manual interpretation of data. 


 


9.6.1.1 The laboratory shall verify that the internal size standard and allelic 


ladder results meet the laboratory’s interpretation guidelines.   


 


9.6.2 Have and follow procedures to address the use of positive sample controls and 


negative sample controls.  


  


STANDARD 9.7 For Rapid DNA analysis, a laboratory shall have and follow procedures to 


address the use of positive sample controls and negative sample controls.  


 


9.7.1 The Rapid DNA cartridge shall include an internal size standard with each 


sample. 


 


STANDARD 9.8 The laboratory shall have and follow a procedure for the detection and 


control of contamination.  


 


9.8.1 The laboratory shall have and follow procedures for cleaning and 


decontaminating facilities and equipment. 


 


 


10. EQUIPMENT  


 


STANDARD 10.1 The laboratory shall use equipment suitable for the methods employed. 


 


STANDARD 10.2 The laboratory shall identify critical equipment or instruments and have 


and follow a program to ensure they are maintained. 


 


10.2.1 At minimum, the following shall be identified as critical: 


 


10.2.1.1 Handheld mechanical pipettes 
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10.2.1.2 A thermometer traceable to national or international standard(s) 


 


10.2.1.3 Incubators/heat blocks used in analytical procedures 


 


10.2.1.4 Robotic systems 


 


10.2.1.5 Thermal cyclers, including quantitative PCR 


 


10.2.1.6 Thermal cycler temperature verification systems 


 


10.2.1.7 Electrophoresis detection systems, including Genetic Analyzers 


 


10.2.1.8 Rapid DNA instruments/Systems 


 


10.2.1.9 Any additional instruments or equipment that produces DNA typing 


results 


 


STANDARD 10.3 The laboratory shall have procedures for conducting performance checks 


and evaluating results of critical equipment or instruments.  


 


10.3.1 New critical equipment or instruments, not requiring validation, shall undergo 


a performance check before use in database analysis. Each additional critical 


instrument, of the same instrument model validated for use in the laboratory, shall 


require a performance check prior to use in database analysis. 


 


10.3.2 The following critical equipment or instruments shall require annual 


performance checks: 


 


10.3.2.1 Handheld mechanical pipettes 


 


10.3.2.2 Incubators/heat blocks used in an analytical procedure 


 


10.3.2.3 Robotic systems 


 


10.3.2.4 Thermal cyclers, including quantitative-PCR 


 


10.3.2.5 Thermal cycler temperature verification systems 


 


10.3.2.6 Electrophoresis detection systems, including Genetic Analyzers 


 


10.3.2.7 Any additional instruments or equipment that produces DNA typing 


results 


 


10.3.2.8 Other critical equipment or instruments defined by laboratory 
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10.3.3 The following critical equipment or instruments shall require a performance 


check after repair or service: 


 


10.3.3.1 Robotic systems 


 


10.3.3.2 Thermal cyclers, including quantitative-PCR 


 


10.3.3.3 Electrophoresis detection systems, including Genetic Analyzers 


 


10.3.3.4 Rapid DNA instruments/Systems  


 


10.3.3.5 Any additional instruments or equipment that produces DNA 


typing results  


 


10.3.3.6 Other laboratory defined critical equipment or instruments 


 


10.3.4 A Rapid DNA instrument/System shall require a performance check 


upon installation. 


 


10.3.5 A Rapid DNA instrument/System shall undergo a performance check if the 


Rapid DNA instrument remains idle longer than the period recommended in the 


instrument specifications or as established by the laboratory. 


 


STANDARD 10.4 The laboratory shall maintain documentation of maintenance, service, 


repair, and performance checks. 


 


 


11. DOCUMENTATION 


 


STANDARD 11.1 The laboratory shall have and follow procedures for maintaining 


documentation for database, known or casework reference samples. The laboratory shall 


maintain all analytical documentation generated by technicians and/or analysts related to 


database analyses. The laboratory shall retain, in written, printed, or electronic format, 


sufficient documentation for each technical analysis to support the profile data such that 


another qualified individual can evaluate what was done and interpret the data. 


 


STANDARD 11.2 The laboratory shall have and follow a documented procedure for the 


resolution, verification and reporting/notification of database matches.  


 


STANDARD 11.3 Except as otherwise provided by state or federal law, the information in 


DNA records and DNA databases shall be confidential. 


 


11.3.1 The laboratory shall have and follow policies and/or procedures for the 


release of DNA records and databases, in accordance with applicable state or federal 


law. 
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11.3.2 The laboratory shall have and follow policies and/or procedures for the 


release of personally identifiable information in accordance with applicable state and 


federal law. 


 


11.3.2.1 The laboratory shall have and follow a procedure for the release of 


personally identifiable information in connection with a database hit. 


 


 


12. REVIEW 


 


STANDARD 12.1 The laboratory shall have and follow procedures for reviewing DNA 


records and database information, including the verification and resolution of database 


matches.  


 


12.1.1 An individual conducting technical reviews shall be an analyst or technical 


reviewer qualified in the method, technology, typing test kit, platform and 


interpretation software being reviewed. 


 


STANDARD 12.2 The laboratory shall perform a technical review of all DNA records, 


except when using an NDIS approved Rapid DNA System to analyze database, known or 


casework reference samples. Completion of the technical review shall be documented and 


the technical review of a DNA record shall include the following elements: 


 


12.2.1 A review of all notes, all worksheets, and the electronic data (or printouts of 


such data) supporting the results. 


 


12.2.2 A review of all analytical controls, internal size standards, and allelic ladders 


to verify that the expected results were obtained, except when using an NDIS 


approved and internally validated Expert System. 


 


12.2.3 A review of all DNA types to verify that they are supported by the raw or 


analyzed data (electropherograms or images), except when using an NDIS approved 


and internally validated Expert System.  


 


STANDARD 12.3 The release of personally identifiable information associated with a 


database hit shall require an administrative review of the official correspondence. 


Completion of the administrative review shall be documented and shall include the 


following elements, any or all of which may be included within the technical review: 


 


12.3.1 A review of the supporting administrative documentation and the 


correspondence for clerical errors, accuracy of information and adherence to agency 


policy. 


 


12.3.2 A review of chain of custody for known or casework reference samples 


processed as evidence. 
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12.3.3 A review of the individual’s biographical data, qualifying offense, and DNA 


profile generated from reanalysis, as applicable.  


 


STANDARD 12.4 The laboratory shall have and follow a policy and/or procedure to 


address unresolved discrepant interpretations or conclusions between analysts and 


reviewer(s). 


 


STANDARD 12.5 The laboratory shall have a system in place to ensure that the correct 


CODIS specimen categories have been assigned. 


 


 


13. PROFICIENCY TESTING 


 


STANDARD 13.1 Analysts, technical reviewers, technicians, and other personnel 


designated by the technical leader, shall undergo semi-annual external proficiency testing.  


 


13.1.1 Analysts qualified in more than one technology shall be proficiency tested in 


each technology at least once per calendar year. 


 


13.1.1.1 Typing of all CODIS core loci or CODIS core sequence ranges shall 


be attempted for each technology at least once per calendar year.   


 


13.1.2 Analysts qualified in more than one typing test kit shall be proficiency tested 


in each typing test kit at least once per calendar year. 


 


13.1.2.1 Analysts qualified to perform modified Rapid DNA analysis shall be 


externally proficiency tested on the interpretation of data generated by each 


Rapid DNA instrument model for each PCR STR typing test kit at least once 


per calendar year. 


 


13.1.3 Individuals that perform analytical procedures on database, known, or 


casework reference samples shall be proficiency tested on at least one method in 


each methodology at least once per calendar year. 


 


13.1.4 Except as provided in Standard 13.1.4.1, each external proficiency test shall be 


assigned to and completed by one analyst. 


 


13.1.4.1 Laboratories that employ technicians and/or use a team approach for 


database analysis may do so on external proficiency tests. However, each 


analyst shall be assigned a proficiency test to complete the interpretation and 


report the results.   
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13.1.5 Individuals whose sole responsibility is technical review1 shall be proficiency 


tested in the technical review of each technology and typing test kit at least once per 


calendar year.  


 


13.1.5.1 The proficiency testing shall cover the CODIS core loci or CODIS 


core sequence ranges attempted for each technology at least once per 


calendar year.  


 


13.1.5.2 Technical reviewers qualified to review modified Rapid DNA 


analysis shall be externally proficiency tested on the technical review of data 


generated by each Rapid DNA instrument model for each PCR STR typing 


test kit at least once per calendar year. 


 


13.1.5.3 If the technical reviewer is a contract employee conducting technical 


reviews for an NDIS participating laboratory the proficiency testing shall be 


administered by an NDIS participating laboratory and shall be reviewed and 


approved by the technical leader of the NDIS participating laboratory for 


which the technical reviewer is conducting reviews. 


13.1.6 Newly qualified individuals shall undergo semi-annual external proficiency 


testing within eight months of the date of their authorization. 


 


STANDARD 13.2 The laboratory shall use an external proficiency test provider that is 


accredited to the current applicable standard of the International Organization for 


Standardization and the applicable test is included on the proficiency test provider’s scope 


of accreditation. External proficiency testing shall be an open proficiency testing program 


and shall be submitted to the proficiency testing provider in order to be included in the 


provider’s published external summary report. 


 


STANDARD 13.3 For purposes of tracking compliance with the proficiency testing 


requirements, the laboratory shall define and consistently use the date that the proficiency 


test is performed as the received date, assigned date, submitted date, or the due date. 


 


STANDARD 13.4 The laboratory shall maintain the following records for proficiency tests: 


 


13.4.1 The test set identifier; 


 


13.4.2 Identity of the analyst, and other participants, if applicable; 


 


13.4.3 Date of analysis and completion; 


 


13.4.4 Copies of all data and notes supporting the interpretations or conclusions; 


 


                                                           
1 A qualified analyst proficiency-tested in the specific technology is qualified to serve as a technical reviewer 


without needing to take an additional proficiency test as a technical reviewer. 







 


 


APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020  33 of 38 


 


 


13.4.5 The proficiency test results; 


 


13.4.6 Any discrepancies noted; and 


 


13.4.7 Corrective actions taken. 


 


STANDARD 13.5 The laboratory shall evaluate proficiency test results and shall include, at 


a minimum, the following criteria: 


 


13.5.1 All reported genotypes, phenotypes, and/or sequences are correct or incorrect 


according to consensus results or are compliant with the laboratory’s interpretation 


guidelines. 


 


13.5.2 All reported uninterpretable results are compliant with written laboratory 


guidelines. 


 


13.5.3 All final proficiency tests shall be evaluated as satisfactory or unsatisfactory. 


 


13.5.3.1 All discrepancies or errors and subsequent corrective actions, as 


applicable, shall be documented.  


 


STANDARD 13.6 The following shall be informed of the results of the proficiency test: 


 


13.6.1 The proficiency test participant(s) 


  


13.6.2 The technical leader  


 


13.6.3 The CODIS administrator in the event of non-administrative discrepancies 


that affect the typing results. 


 


 


 


14. CORRECTIVE ACTION 


 


STANDARD 14.1 The laboratory shall have and follow a policy and/or procedure to 


address nonconformities detected in database analysis, proficiency tests, testimony, and 


audits. The laboratory policy and/or procedure shall define when a nonconformity requires 


documentation and/or a corrective action plan.  


 


14.1.1 Corrective action plans shall be documented. 


 


STANDARD 14.2 The laboratory’s documented corrective action plan shall include the 


identification (when possible) of the cause(s) of the nonconformity, corrective actions taken 


with time frames (where applicable), and preventive measures taken (where applicable) to 


minimize its reoccurrence.   
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14.2.1 Corrective action plans shall be approved by the technical leader prior to 


implementation.  


 


14.2.2 The CODIS administrator shall be notified when the nonconformity impacts 


DNA records entered into CODIS. 


 


 


15. AUDITS 
 


STANDARD 15.1 The laboratory shall be audited annually in accordance with these 


standards. The annual audits shall occur every calendar year and shall be at least six months 


and no more than 18 months apart.  


 


STANDARD 15.2 At least once every two years, an external audit shall be conducted by 


one or more auditor(s) from a second agency(ies). At least one auditor shall be or have been 


an analyst previously qualified in the laboratory’s current DNA technologies and platforms. 


 


15.2.1 Each analyst, technical reviewer, CODIS administrator, and technical 


leader shall have his/her education, experience, and training qualifications 


evaluated and approved during two successive, separate external audits. Approval 


of an individual’s education, experience, and training qualifications shall be 


documented in the Audit Document. 


 


15.2.1.1 An analyst or technical reviewer that receives additional 


qualification in an additional technology(ies), typing test kit(s), or 


platform(s) shall have the additional training qualifications evaluated and 


approved during one external audit. Approval of additional training 


qualifications shall be documented in the Audit Document.  


 


15.2.2 Each validation study shall be evaluated and approved during one external 


audit. Approved validation studies shall be documented in the Audit Document. 


 


STANDARD 15.3 Internal audits shall be conducted by an audit team that includes at least 


one auditor. At least one team member shall be or have been an analyst previously qualified 


in the laboratory’s current DNA technologies and platforms. 


 


STANDARD 15.4 Internal and external audits shall be conducted utilizing the FBI DNA 


Quality Assurance Standards Audit Document in effect at the time of the audit. 


 


STANDARD 15.5 Internal and external audit documentation and, if applicable, corrective 


action(s) shall be reviewed by the technical leader to ensure that findings, if any, were 


appropriately addressed and this review shall be documented. 


 


15.5.1 Internal and external audit documentation, and if applicable, corrective 


action(s), shall be provided to the CODIS administrator. 
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15.5.2 For NDIS participating laboratories, all external audit documentation and 


laboratory responses shall be provided to the FBI within 30 days of laboratory 


receipt of the Audit Document or report.  


 


STANDARD 15.6 Internal and external audit documentation shall be retained and available 


for inspection during subsequent audits. 


 


 


16. PROFESSIONAL DEVELOPMENT 


 


STANDARD 16.1 The laboratory shall have and follow a program to ensure technical 


qualifications are maintained through participation in continuing education. 


 


16.1.1 The technical leader, CODIS administrator, analyst(s), and technical 


reviewers shall stay abreast of topics relevant to the field of forensic or databasing 


DNA analysis by attending seminars, courses, professional meetings, or other 


documented lectures or classes in relevant subject areas for a minimum of eight 


cumulative hours each calendar year.  


 


16.1.1.1 The continuing education hours shall be documented. Attendance at 


a regional, national, or international conference with content including topics 


relevant to the field of forensic or databasing DNA analysis shall be deemed 


to provide a minimum of eight hours of continuing education. 


 


16.1.1.2 The laboratory shall maintain documentation of attendance through 


a mechanism such as certificates, attendance list, or travel documentation.  


 


16.1.1.3 With the exception of a regional, national, or international 


conference, the laboratory shall maintain documentation of content through a 


mechanism such as agenda/syllabus, record of presentation content, or the 


curriculum vitae of the presenter. 


 


16.1.1.4 Continuing education based on multimedia or internet delivery shall 


be subject to the approval of the technical leader.  


 


16.1.2 The laboratory shall have and follow a program approved by the technical 


leader for the annual review of scientific literature that documents the analysts’ 


ongoing reading of scientific literature.  


 


16.1.2.1 The laboratory shall maintain or have physical or electronic access 


to a collection of current books, reviewed journals, or other literature 


applicable to DNA analysis. 


 


STANDARD 16.2 The laboratory shall have and follow a program that documents the 


annual review of the testimony of each analyst.   
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16.2.1 The program shall define elements and methods for testimony review.  


 


16.2.2 The testimony review shall be documented and provided to the testifying 


individual. 


 


16.2.2.1 Any deficiency and subsequent corrective actions, as applicable, 


shall be documented.  


 


 


17. OUTSOURCING OWNERSHIP 


 


STANDARD 17.1 A vendor laboratory performing database DNA analysis shall comply 


with these standards and the accreditation requirements of federal law. 


 


17.1.1 An NDIS participating laboratory that outsources to a vendor laboratory shall 


require the vendor laboratory to provide documentation of compliance with these 


standards and the accreditation requirements of federal law. The NDIS participating 


laboratory’s technical leader shall review the vendor laboratory’s compliance with 


these standards and the accreditation requirements of federal law. 


 


17.1.2 A vendor laboratory performing Rapid DNA analysis using an NDIS 


approved Rapid DNA System shall have a system in place to ensure that the correct 


CODIS specimen categories have been assigned. 


 


STANDARD 17.2 Except as provided in Standards 17.2.1 and 17.2.2, the NDIS 


participating laboratory’s technical leader shall approve the technical specifications of the 


outsourcing agreement with the vendor laboratory before it is awarded. 


 


17.2.1 A vendor laboratory that is performing DNA analysis on behalf of a law 


enforcement agency or other entity for the purposes of ownership by an NDIS 


participating laboratory, shall not initiate analysis until approval has been obtained 


from the appropriate NDIS participating laboratory’s technical leader. 


 


17.2.2 An NDIS participating laboratory shall not upload or accept DNA data for 


upload to CODIS from any vendor laboratory or agency without the prior approval 


of the technical specifications of the outsourcing agreement and/or approval of 


acceptance of ownership of the DNA data by the NDIS participating laboratory’s 


technical leader. 


 


STANDARD 17.3 An NDIS participating laboratory shall have and follow a procedure to 


verify the integrity of the DNA data received for the purposes of taking ownership of DNA 


data from a vendor laboratory. 


 


17.3.1  The NDIS participating laboratory shall have and follow quality assurance 


procedures to verify the integrity of the DNA data received from a vendor laboratory 


including, but not limited to, the following: 
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17.3.1.1 Random reanalysis of database, known or casework reference 


samples; and 


 


17.3.1.2 Inclusion of quality control samples.  


 


17.3.2 Prior to the search of DNA data in SDIS, an analyst, CODIS administrator or 


technical reviewer employed by an NDIS participating laboratory shall review the 


DNA data to verify the correct specimen category for entry into CODIS. 


 


17.3.3 Prior to the upload of DNA data to SDIS or the reporting of search results, an 


ownership review of a vendor laboratory’s DNA data shall be performed by an 


analyst or technical reviewer employed by an NDIS participating laboratory who is 


qualified in the technology, platform and typing test kit used to generate the data and 


participates in an NDIS participating laboratory’s proficiency testing program. A 


portion of this review may be accomplished through the use of an NDIS approved 


and internally validated Expert System. 


 


17.3.3.1 If the proficiency testing is administered by another NDIS 


participating laboratory, the technical leader of the NDIS participating 


laboratory for which the reviewer is conducting ownership reviews shall 


review and approve the reviewer’s participation in an NDIS participating 


laboratory’s proficiency testing program.  


 


17.3.4 Except as provided in Standard 17.3.5, the ownership review shall include the 


following elements: 


 


17.3.4.1 A review of all DNA types that the NDIS participating laboratory 


will take ownership of to verify that they are supported by the raw and/or 


analyzed data (electropherograms or images). 


 


17.3.4.2 A review of all associated analytical controls, internal size standards 


and allelic ladders to verify that the expected results were obtained.  


 


17.3.4.3 For samples to be entered into CODIS, verification of the DNA 


types, eligibility, and the correct specimen category.   


 


17.3.4.3.1 Verification of eligibility shall be performed by a current 


CODIS user. 


 


17.3.5 For an NDIS participating laboratory that outsources to a vendor laboratory 


performing Rapid DNA analysis on database, known or casework reference samples 


using an NDIS approved Rapid DNA System, the ownership review for data 


generated by the Rapid DNA System shall include:  
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17.3.5.1 A review of the final report (if provided) to verify that the results are 


supported by the Rapid DNA System data.   


 


17.3.5.2 For samples to be entered into CODIS, verification of the eligibility 


and the correct specimen category. 


 


17.3.5.2.1 Verification of eligibility shall be performed by a current 


CODIS user. 


 


17.3.5.3 A review of the data associated with applicable Rapid DNA System 


performance checks. 


 


STANDARD 17.4 An NDIS participating laboratory or multi-laboratory system outsourcing 


DNA sample(s) to a vendor laboratory or accepting ownership of DNA data from a vendor 


laboratory shall have and follow a procedure to perform an on-site visit(s) of the vendor 


laboratory, provided, however, that an on-site visit shall not be required when only technical 


review services are being provided. The procedure to perform an on-site visit shall include, 


at a minimum, the following elements: 


 


17.4.1 A documented initial on-site visit, to assess the vendor laboratory’s ability to 


perform analysis on outsourced database samples, prior to the vendor laboratory’s 


beginning of DNA analysis for the NDIS laboratory.  


 


17.4.1.1 The on-site visit shall be performed by the technical leader, or a 


designated employee of an NDIS participating laboratory, who is a qualified 


or previously qualified analyst in the technology, platform and typing test kit 


used to generate the DNA data. Alternatively, the technical leader of the 


NDIS participating laboratory shall evaluate and approve an on-site visit 


coordinated by a designated FBI employee. 


 


17.4.2 If the outsourcing agreement extends beyond one year, an annual on-site visit 


shall be required. Each annual on-site visit shall occur every calendar year and shall 


be at least six months and no more than 18 months apart. 


 


17.4.2.1 An NDIS participating laboratory may accept an on-site visit conducted by another 


NDIS participating laboratory using the same technology, platform and typing test kit for 


the generation of the DNA data, or coordinated by a designated FBI employee, and shall 


document the review and approval of such on-site visit. 
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THE FBI QUALITY ASSURANCE STANDARDS  
 


AUDIT FOR 
 


 FORENSIC DNA TESTING LABORATORIES 


 
 


IN ACCORDANCE WITH THE QUALITY ASSURANCE STANDARDS  
 


FOR FORENSIC DNA TESTING LABORATORIES 
 


EFFECTIVE JULY 1, 2020 
  


 


An Audit of: Click here to enter Laboratory 


 


Address of Laboratory Click here to enter Laboratory contact address. 
 


Dates of Audit: Click here to enter start date. to Click here to enter end date. 
 


Type of Audit:  External ☐  Internal ☐ 


 


Was the audit done in conjunction with an accreditation assessment?  Yes ☐ or No ☐ 


 


Revision Date of Guidance Document referenced Click here to enter a date. 
 


Audit Team: Click here to enter name of Lead Auditor/Team Lead. 


Click here to enter name of auditor.  Click here to enter name of auditor. 


Click here to enter name of auditor. Click here to enter name of auditor.  


Click here to enter name of auditor. Click here to enter name of auditor. 


Click here to enter name of auditor.  Click here to enter name of auditor. 


Click here to enter name of auditor.  Click here to enter name of auditor. 
 


 


 
  


For Laboratory: 


Date Final Audit Report Received: Click here to enter a date. 


Does the Audit Document include findings? Yes ☐ or No ☐ 


If external, Date Audit Documentation Sent to NDIS: Click here to enter a date. 
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FORENSIC QAS AUDIT DOCUMENT 
 
 


INTRODUCTION 
 
The DNA Identification Act of 1994 required the formation of a panel of distinguished 
professionals, from the public and private sectors, to address issues relevant to forensic 
DNA applications.  This panel, known as the DNA Advisory Board (DAB), first convened 
in 1995. The mission of the DAB was to develop and implement quality assurance 
standards for use by forensic DNA testing laboratories.  The scope was quickly 
expanded to include forensic DNA databasing laboratories as well.  The DAB fulfilled its 
statutory responsibilities, recommending separate documents detailing quality 
assurance standards for both forensic and databasing applications.  The "Quality 
Assurance Standards for Forensic DNA Testing Laboratories" and the "Quality 
Assurance Standards for Convicted Offender DNA Databasing Laboratories" were 
issued by the Director of the Federal Bureau of Investigation in October 1998 and April 
1999, respectively.  The “Quality Assurance Standards for Forensic DNA Testing 
Laboratories" and the retitled "Quality Assurance Standards for DNA Databasing 
Laboratories" have become benchmarks for assessing the quality practices and 
performances of DNA laboratories throughout the country. When the Federal DNA 
Advisory Board’s statutory term expired, it transferred responsibility for recommending 
revisions of these Quality Assurance Standards to the Scientific Working Group on DNA 
Analysis Methods (SWGDAM). 
 
The DNA Identification Act of 1994 also required that the FBI Laboratory ensure that all 
DNA laboratories that receive federal grant funds or participate in the National DNA 
Index System (NDIS) demonstrate compliance with the FBI’s Quality Assurance 
Standards (QAS).   A laboratory's documentation of compliance with the QAS is 
measured through an accreditation/audit process. Such accreditation inspections or 
audits are performed by forensic scientists, either internal or external to the laboratory, 
and are intended to evaluate and document compliance with established standards. 
 
Since the issuance of the original QAS, the FBI Laboratory recognized that a uniform 
interpretation guide would minimize interpretation variability among auditors.   For the 
initial QAS, the FBI Laboratory developed, in collaboration with inspection and 
accreditation agencies and other interested stakeholders, audit documents for 
assessing compliance with the required Forensic and Databasing Standards.  Previous 
Audit Documents contained a checklist for assessing compliance with each standard 
and additional discussion sections with interpretation guidance for laboratories and 
auditors.  
 
With the 2020 QAS revisions, the QAS discussion sections for the Forensic and 
Databasing Standards, formerly part of the Audit Documents, have been transitioned 
into the QAS Guidance Document. The Guidance Document clarifies standards, as 
needed, and provides additional guidance to assist the laboratory and auditors in 
determining compliance. The Forensic and Databasing QAS and QAS Guidance 
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Document will take effect on Janaury 1, 2020 and are not to be applied 
retroactively. The Forensic and Databasing QAS are the primary resource for the 
definitions and quality assurance standards and take precedence over the QAS 
Guidance Document which should be consulted only for additional clarification 
as a secondary resource. 
 


 
The Forensic and Databasing Audit Documents now contain only the checklists for 
assessing compliance with each standard.  In this Audit Document, the rating system for 
assessing the laboratory with respect to each standard contains the choices of "Yes" or 
"No", and, where appropriate, "Not Applicable (N/A)."  In Appendix A, the findings 
associated with the audit will be detailed and summarized by the auditor, with an area 
available for response to such findings by the laboratory. Notes or comments, including 
observations and recommendations, are better suited to be mentioned during the exit 
briefing with laboratory personnel or in a separate letter/memorandum to the laboratory 
so that these comments are not confused with comments relating to a finding or an 
explanation of why a particular standard is not applicable. 
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Instructions to Audit Team 
 


Thank you for participating in this important process intended to evaluate compliance 
with minimum standards for a quality program for performing forensic DNA analysis.   
 
Starting with audits conducted in accordance with the Quality Assurance Standards 
effective July 1, 2009, separate Audit Documents are used for forensic and databasing 
laboratories.  If a laboratory performs both functions, each Audit Document must be 
completed and submitted to the laboratory at the conclusion of the audit process.  


 
Once an external audit has been scheduled, the laboratory should provide the 
laboratory being audited with the Checklist contained on the following pages as soon as 
possible. The Lead Auditor shall also request a certification (contained in Appendix C) 
from each auditor on the team and provide them to the laboratory prior to the beginning 
of the audit. The Lead Auditor shall review the checklist completed by the laboratory 
and the laboratory shall review the Appendix C for each auditor to ensure that the audit 
team contains the appropriate number of members to audit the laboratory and that the 
team members possess the necessary expertise required to audit that laboratory. An 
auditor or his or her employer who has a contractual relationship (exclusive of audits) 
with the laboratory being audited shall disclose this fact and recuse himself or herself 
from performing the audit.  The laboratory shall review the auditors’ certifications for any 
potential conflicts of interest.  
 
As a general rule, compliance with a standard is assessed through a review of the 
laboratory’s documentation and interviews with laboratory staff.  Documents may be in 
hard copy, electronic or a combination of both formats. Certificates of qualifications shall 
not be considered documentation of compliance with these standards.  Laboratory 
personnel’s compliance with these standards shall be documented by the auditor(s) in 
Appendix D.  A review of case reports for the laboratory shall include a number of case 
files randomly selected for each DNA analyst.  As appropriate, a minimum of three to 
five cases per DNA analyst should be reviewed. 
 
 When conducting an audit, please keep in mind the following general guidelines: 
 


 Potential issues concerning compliance should be directed to the laboratory’s 
designated points of contact. 


 


 Comments on the laboratory’s operations should be reserved for the audit 
document if a “No” or “N/A” is marked and/or the exit interview with laboratory 
management; comments should not be made to laboratory staff.  


 


 Contested or contentious issues should be brought to the attention of your Lead 
Auditor for follow-up, as necessary. 
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As a general rule,  
 


 Issues deemed minor by the audit team that are addressed during the course of 
an audit (for example: date or position revisions of a laboratory’s organizational 
chart) may be determined by the auditor to satisfy a non-compliance so that a 
“Yes” is marked for that standard. 
 


 Non-compliance with a standard identified by the laboratory prior to the audit 
should be assessed by the audit team for adequate documentation and/or 
corrective action. If determined to have been appropriately addressed, the 
auditor may mark the corresponding standard as “Yes”. 
 


 Comments should not be included for standards marked “Yes”. 
 


 Comments shall be included for standards marked “No” or “N/A”.   
 


o For a standard marked “No”, the comment shall describe the non-
compliance with sufficient detail so that the laboratory can develop an 
appropriate corrective action for compliance.  
 


o For a standard marked “N/A”, the comment shall describe why that 
standard is not applicable to that laboratory. 


 
For additional information pertaining to the interpretation of each standard refer to the 
QAS Guidance Document. Questions concerning this Audit Document or a specific 
standard should be directed to the FBI’s Combined DNA Index System (CODIS) Unit at 
QAS@fbi.gov 


 
After the audit is completed, the Lead Auditor or auditor(s) briefs DNA laboratory 
management and the DNA technical leader regarding the results. This briefing should 
verbally detail specific findings (non-compliances) and observations (general comments 
and/or recommendations), as well as recognize commendable performances. The 
written report should be prepared by the Lead Auditor and/or auditor(s) and sent to the 
laboratory within 30 days of the audit. The Audit Document Report consists of the 
completed Audit Document Checklist, with any areas of non-compliance listed under the 
Findings Section of Appendix A. All findings of non-compliance must be clearly 
identified and referenced to the appropriate standard.  
 
Recommendations shall not be included in the Audit Document Report. Notes or 
comments, including observations and recommendations are better suited to be 
mentioned during the exit briefing with laboratory personnel or in a separate 
letter/memorandum to the laboratory so that these comments are not confused 
with comments relating to a finding of non-compliance or an explanation of why a 
particular standard is not applicable. 
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General Laboratory Information 
 


For an External Audit, to be completed by the laboratory and provided to the audit team prior to the on-
site visit. 
 


1. Name of Laboratory: Click here to enter text. 
2. Jurisdiction: Choose an item.   If Other: Click here to explain. 


3. Uses a Vendor Laboratory:  ☐ Yes ☐ No 


If Yes, Click here to enter Vendor Laboratory(ies) 


4. Uses contract employees:  ☐ Yes ☐ No 


5. NDIS Participant: ☐ Yes ☐ No 


If No, applying for NDIS Participation:  ☐ Yes ☐ No 


6. Technologies Used: (Choose those that apply) 


☐ Autosomal STR   ☐ Y STR   ☐ Mito   ☐ SNP 


☐ Other: Click here to enter text. 


☐ Other: Click here to enter text. 


7. Test Typing Kits Used: Click here to enter text. 
8. Platform Instrument Models Used: Click here to enter text. 


9. Validations requiring review under Std 15: ☐ Yes ☐ No 


10.  Staff (to include contract employees) 
a. Total # of qualified DNA Analysts/Technical Reviewers: ### 


i. # of DNA Analysts requiring review under Std 15: ### 


b. # of DNA Technicians: ### 
c. # of Laboratory Support Personnel: ### 
d. DNA Technical Leader: Click here to enter text. 


i. On Site:  ☐ Yes ☐ No 


ii. Hired or Appointed since last external audit: ☐ Yes ☐ No 


e. Casework CODIS Administrator: Click here to enter text. 


i. Hired or Appointed since last external audit: ☐ Yes ☐ No 
11.  Date of Last Audit: Click here to enter a date. 


a. ☐ External ☐ Internal 
b. If Internal, Date of Last External Audit: Click here to enter a date. 
c. Revision Date of Audit Guidance Document Used: Click here to enter a date. 


12. Uses an Expert System: ☐ Yes ☐ No 


a. Name & Version of Expert System: Click here to enter text. 
b. Test Kit and Instrument: Click here to enter text. 
c. Version of Data Collection:  Click here to enter text. 


13. Uses a Rapid DNA System: ☐ Yes ☐ No 


a. Name of Rapid DNA System and Instrument: Click here to enter text. 
b. Typing Kit and Cartridge: Click here to enter text. 
c. System Software:  Click here to enter text. 
d. Expert System Software: Click here to enter text. 
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Standard 1. Scope 


No Auditable Requirements 


Standard 2. Definitions  


No Auditable Requirements 


Standard 3.  Quality Assurance Program 


  Yes No N/A 


3.1 


 


Does the laboratory have, follow, and maintain a 
documented quality system: 


 


 


 


 
 


 a. Is the quality system appropriate to the testing 
activities?   


   


 b. Is the quality system equivalent to or more stringent 
than what is required by these Standards?  


   


NOTE: To successfully satisfy Standard 3.1, compliance must 
be demonstrated with all of the substandards of 
Standard 3.1.1. 


   


3.1.1 Is the quality system documented in a manual that 
includes or references the following elements: 


   


 3.1.1.1    Goals and objectives?    


 3.1.1.2    Organization and management?    


 3.1.1.3    Personnel?    


 3.1.1.4    Training?    


 3.1.1.5    Facilities and evidence control?    


 3.1.1.6    Validation?    


 3.1.1.7    Analytical procedures?    


 3.1.1.8  Equipment?    


 3.1.1.9  Reports?    


 3.1.1.10  Review?    


 3.1.1.11  Proficiency testing?    


 3.1.1.12  Corrective action?    
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 3.1.1.13  Audits?    


 3.1.1.14  Professional Development?    


 3.1.1.15  Outsourcing Ownership?    


3.1.2 Does the laboratory maintain and have available on-site 
any documents referenced within the quality manual? 


   


 


  Yes No N/A 


3.2 Does the laboratory have and follow a policy regarding 
document retention that specifically addresses: 


   


 a. Proficiency tests? Yes  No     


 b. Corrective action? Yes  No     


 c. Audits? Yes  No     


 d. Training records? Yes  No     


 e. Continuing education? Yes  No     


 f. Case files? Yes  No     


 g. Court testimony monitoring? Yes  No     


  Yes No N/A 


3.3 Does the laboratory perform annual review of its DNA 
quality system?   


  
 
 


 a. Is the review independent of the audit required by 
Standard 15? 


  
 


 b. Is the review completed under the direction of the 
technical leader? 


  
 


 c. Is the review approved by the technical leader?   
 


3.4 Does the laboratory annually review case files 
determined by the technical leader to be a representative 
sample of the cases worked? 


   


 a. Is the review independent of an external audit 
required by Standard 15? 


   


 b. Is the scope of the review defined prior to each 
annual review and approved by the technical 
leader? 


   


 
Comment 
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Standard 4.  Organization and Management 


  Yes No N/A 


4.1 Does the laboratory have:    


 4.1.1 A managerial staff with the authority and resources 
needed to discharge its duties and meet the 
requirements of the Standards in this document? 


   


 4.1.2 A technical leader who is accountable for the          
technical operations?     


   


 a. Have at least one technical leader in a multi -
laboratory system? 


   


 4.1.3 A casework CODIS administrator who is          
accountable for CODIS on-site at each individual          
laboratory facility using CODIS? 


   


 4.1.4 At least two full-time employees who are qualified 
DNA analysts? 


   


 4.1.5 Documentation that specifies the responsibility,          
authority, and interrelation of all personnel who 
manage, perform, or verify work affecting the 
validity of the DNA analysis? 


   


 4.1.6 A documented contingency plan that is approved 
by laboratory management if the technical leader 
position is vacated or if the number of qualified 
DNA analysts falls below the two full-time analyst 
requirement? 


   


 a. If applicable, did the laboratory follow the 
documented contingency plan? 


   


NOTE: For an NDIS participating lab, refer to Appendix B for the 
Contingency Plan Notification Form. 


   


 


 


  Yes No N/A 


4.2 Does the laboratory define whether the date of 
hire/appointment/promotion or date of qualification will 
be used by the laboratory for determining the applicable 
QAS version for education, experience and training 
requirements? 


   


 
Comment 
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Standard 5.  Personnel 


  Yes No N/A 


5.1 Do laboratory personnel have the education, training, 
and experience commensurate with the examination 
and testimony provided? 


   


NOTE: To successfully satisfy Standard 5.1, compliance must 
be demonstrated with all of the substandards of 
Standard 5. 


   


5.1.1 Does the laboratory have written job descriptions for all 
personnel to include responsibilities, duties, and skills? 


   


5.1.2 Does the laboratory maintain records on the relevant 
qualifications, training, skills, and experience of all 
technical personnel? 


   


 
 


  Yes No N/A 


5.2 Is the technical leader a full-time employee of the 
laboratory or multi-laboratory system?  


   


NOTE: To successfully satisfy Standard 5.2, compliance must 
be demonstrated with all of the substandards of 
Standard 5.2. 


   


NOTE: Standard 5.2 and Standards 5.2.1 through 5.2.4 may 
be marked “Yes” for a TL who has been reviewed and 
memorialized in at least 2 prior external audit 
documents.  


   


5.2.1 Does the technical leader of the laboratory meet or 
exceed the following degree/educational requirements 
or have a waiver as allowed for in 5.2.1.4? 


   


NOTE: The substandards of Standards 5.2.1 through 5.2.1.3 
will be marked “N/A” for a TL who has a waiver as 
allowed for in 5.2.1.4 


   


 a. A master's degree in a biology-, chemistry-, or 
forensic science-related area? 


   


 b. Twelve semester hours or equivalent credit hours 
including a combination of graduate and 
undergraduate coursework or classes covering the 
following subject areas: 
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 1. Biochemistry? Yes  No     


 2. Genetics?              Yes  No     


 3. Molecular biology?                Yes  No     


 4. Statistics / population     
genetics?                               


Yes  No     


 5.2.1.1 Of the 12 semester or equivalent credit hours 
required, do they include at least one graduate-
level course registering 3 or more semester or 
equivalent credit hours? 


   


 5.2.1.2 Do each of the specific subject areas listed in 
Standard 5.2.1 constitute an integral 
component of any coursework used to 
demonstrate compliance with this Standard? 


   


 5.2.1.3 For individuals who have completed 
coursework with titles other than those listed in 
Standard 5.2.1, have they successfully 
demonstrated compliance with this Standard 
through a combination of pertinent materials 
such as a syllabus, letter from the instructor, or 
other documentation that supports the course 
content? 


   


 5.2.1.4 If the degree requirements of Standard 5.2.1 
are not met, does the technical leader possess 
a waiver from the American Society of Crime 
Laboratory Directors (ASCLD)? 


   


 


  Yes No N/A 


5.2.2 Does the technical leader meet or exceed one of the 
following minimum experience requirements?  


   


 a. If the technical leader was appointed prior to July 1, 
2009, does the technical leader have three years of 
forensic DNA laboratory experience obtained at a 
laboratory where forensic DNA testing was conducted 
for the identification and evaluation of biological 
evidence in criminal matters? 


   


 b. If the technical leader was appointed on or after July 
1, 2009, does the technical leader have a minimum of 
three years human DNA experience (current or 
previous) as a qualified analyst on forensic samples?  
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NOTE: Standards 5.2.3 and 5.2.4 may be marked “N/A” if the 
technical leader has been in the position for less than 
one year. 


   


5.2.3 If the technical leader was appointed on or after July 1, 
2020, was the technical leader a currently or previously 
qualified analyst in each technology or have documented 
training in each technology utilized in the laboratory 
within one year of appointment? 


   


5.2.4 Has the technical leader successfully completed the FBI-
sponsored auditor training within one year of 
appointment?   


   


 


  Yes No N/A 


5.2.5 Does the technical leader of the laboratory have the 
following authority and minimum responsibilities: 


  
 


 5.2.5.1 Oversee the technical operations of the 
laboratory? 


  
 


 5.2.5.2 Authority to initiate, suspend, and resume DNA 
analytical operations for the laboratory or an 
individual? 


  
 


 5.2.5.3 Evaluate and approve of all validations and new 
or modified methods used by the laboratory? 


  
 


 5.2.5.4 Review the training records for newly qualified 
analysts, technicians and technical reviewers and 
approve their qualifications prior to independent 
casework analysis and review, verify, and 
approve the academic transcripts for newly 
qualified analysts and technical reviewers? 


  
 


 5.2.5.5 Approve the technical specifications for 
outsourcing agreements? 


  
 


 5.2.5.6 Review internal and external DNA audit 
documents and, if applicable, approve corrective 
action(s)? 


  
 


 5.2.5.7 Review annually the procedures of the 
laboratory? 


  
 


 5.2.5.8 Review and approve the training, quality 
assurance, and proficiency testing programs in 
the laboratory? 
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 5.2.5.9 Review potential conflicts of interest when 
contract employees are employed by multiple 
NDIS participating and/or vendor laboratories? 


   


 


  Yes No N/A 


5.2.6 Is the technical leader accessible to the laboratory to 
provide on-site, telephonic, or electronic consultation 
as needed?  


   


 a. If the technical leader oversees a system of 
separate laboratories, has the technical leader 
conducted and documented semi-annual on-site 
visits of each of the laboratories? 


   


NOTE: Standards 5.2.7, 5.2.7.1 and 5.2.7.2 may be marked 
“N/A” if the technical leader has been in the position 
for less than one year. 


   


5.2.7 Has a newly appointed technical leader documented 
a review of the following within one year of 
appointment? 


   


 5.2.7.1 Validation studies and analytical procedures 
currently used by the laboratory?                                                                                                                                                                                                                                                           


   


 5.2.7.2 Educational qualifications and training 
records of currently qualified analysts and 
technical reviewers? 


   


 


  Yes No N/A 


5.3  


 


Is the casework CODIS administrator an employee of 
the laboratory and does he or she meet the following 
qualifications? 


   


NOTE: For an audit of a vendor laboratory, Standard 5.3 and all 
of its substandards will be marked “N/A”. 


   


NOTE: To successfully satisfy Standard 5.3, compliance must 
be demonstrated with all of the substandards of 
Standard 5.3.1 through 5.3.3. 


   


NOTE: Standard 5.3 and Standards 5.3.1 through 5.3.3 may be 
marked “Yes” if the casework CODIS administrator has 
been reviewed and memorialized in at least 2 prior 
external audit documents.  


   


NOTE: Standard 5.3.1 shall be marked “Yes” if the casework 
CODIS administrator was appointed prior to July 1, 
2020.  
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5.3.1 Does the casework CODIS administrator meet or 
exceed the degree and educational requirements in 
Standard 5.4? 


   


NOTE: Standard 5.3.2 shall be marked “Yes” if the CODIS 
administrator was appointed prior to July 1, 2009. 


   


5.3.2 Is the casework CODIS administrator a current or 
previously qualified analyst with documented mixture 
interpretation training? 


   


NOTE:   Standard 5.3.3 a may be marked “N/A” if the casework 
CODIS administrator has been in the position for less 
than six months. Standard 5.3.3 and 5.3.3 b may be 
marked “N/A” if the casework CODIS administrator has 
been in the position for less than one year. 


   


5.3.3 Has the casework CODIS administrator successfully 
completed the following training requirements? 


   


 a.  FBI-sponsored CODIS software training within six 
months of appointment, if not previously completed 
such training? 


   


 b.  FBI DNA auditor training within one year of 
appointment, if not previously completed such 
training? 


   


 


  Yes No N/A 


5.3.4 Is the casework CODIS administrator responsible for 
the following: 


   


 5.3.4.1  Administer the laboratory’s local CODIS 
network? 


   


 5.3.4.2  Schedule and document the CODIS computer 
training of casework analysts? 


   


 5.3.4.3  Ensure that the security of data stored in 
CODIS is in accordance with state and/or 
federal law and NDIS operational procedures? 


   


 5.3.4.4  Ensure that the quality of data stored in CODIS 
is in accordance with state and/or federal law 
and NDIS operational procedures? 


   


 5.3.4.5  Ensure that matches are dispositioned in 
accordance with NDIS operational procedures? 
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5.3.5 Is the casework CODIS administrator authorized to 
terminate an analyst’s or the laboratory’s participation in 
CODIS until the reliability and security of the computer 
data can be assured if an issue with the data is 
identified? 


   


5.3.6 If the casework CODIS administrator position has been 
unoccupied since the last audit, has the laboratory 
refrained from uploading new DNA profiles to NDIS 
during the vacancy? 


   


 


  Yes No N/A 


5.4  


 


Is each analyst an employee or contract employee of 
the laboratory and does he or she meet or exceed the 
following qualifications? 


   


NOTE: To successfully satisfy Standard 5.4, compliance must 
be demonstrated with all of the substandards of 
Standards 5.4.1 through 5.4.2. 


   


NOTE: Complete Standards 5.4.1 through 5.4.2 for analysts 
under review. Standard 5.4 and Standards 5.4.1 through 
5.4.2 may be marked “Yes” if all analysts have been 
reviewed and memorialized in at least 2 prior external 
audit documents. 


   


5.4.1 Does each analyst reviewed meet or exceed the 
following degree and educational requirements: 


   


 a.  B.A./B.S. or advanced degree or its equivalent in a 
biology-, chemistry-, or forensic science- related 
area? 


   


 b. College coursework covering the subject areas of:    


 1. Biochemistry? Yes  No     


 2. Genetics?              Yes  No     


 3. Molecular biology?                Yes  No     


 c.  For analysts hired/appointed/promoted or qualified 
(as defined by the laboratory per Standard 4.2) prior 
to July 1, 2020, college coursework or training that 
covers the subject areas of statistics and/or 
population genetics as it applies to forensic DNA 
analysis? or  


For analysts hired/appointed/promoted or qualified 
(as defined by the Laboratory per Standard 4.2) on 
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or after July 1, 2020, successful completion of 
coursework covering statistics and/or population 
genetics? 


5.4.1.1 Does each of the specific subject areas listed in 
Standard 5.4.1 constitute an integral component of any 
coursework used to demonstrate compliance with this 
Standard? 


   


5.4.1.2 For analysts appointed or hired on or after July 1, 2009, 
do the required subject areas of biochemistry, genetics, 
and molecular biology consist of nine or more 
cumulative semester or equivalent hours? 


   


5.4.1.3 For individuals who have completed coursework with 
titles other than those listed in Standard 5.4.1, has 
compliance with this Standard been demonstrated 
through a combination of pertinent materials such as a 
syllabus, letter from the instructor, or other 
documentation that supports the course content, and 
has the technical leader approved compliance with this 
Standard?  


   


5.4.2 Does each analyst have six months of forensic human 
DNA laboratory experience?  


   


 a. Has each analyst successfully completed the 
laboratory’s required training?   


   


 


  Yes No N/A 


5.5 Is each technical reviewer an employee or contract 
employee of the laboratory and meet the education 
and experience requirements of Standard 5.4? 


   


NOTE: To successfully satisfy Standard 5.5, compliance must 
be demonstrated with Standards 5.5.1 and 5.5.2. 


   


NOTE: Complete Standards 5.5.1 through 5.5.2 for technical 
reviewers under review. For qualified analysts under 
review that are authorized to conduct technical 
reviews, Standards 5.5 through 5.5.2 will be marked 
“Yes” if compliance with Standard 5.4 was 
demonstrated. 


   


5.5.1 Is each technical reviewer a current or previously 
qualified analyst? 


   


5.5.2 Has each technical reviewer successfully completed 
documented training? 
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  Yes No N/A 


5.6 Is each technician an employee or contract employee of 
the laboratory and successfully completed laboratory’s 
documented training program? 


   


 


  Yes No N/A 


5.7 Has the technical leader verified and approved the 
education, to include a review of academic transcripts, of 
each analyst and technical reviewer?   


   


 
Comment 
 
 
 


 
Standard 6.  Training 
 


  Yes No N/A 


6.1 Does the laboratory have a training program 
documented in a training manual for qualifying all 
analyst(s) and technician(s)?  


   


NOTE: To successfully satisfy Standard 6.1, compliance 
must be demonstrated with all of the substandards of 
Standards 6.1. 


   


 Does the laboratory’s training program:    


6.1.1 Address all DNA analytical, interpretation, and/or 
statistical procedures used in the laboratory? 


   


6.1.2 Include practical exercises encompassing the 
examination of a range of samples routinely 
encountered in casework? 


   


6.1.3 Teach and assess the technical skills and knowledge 
required to perform DNA analysis? 


   


 6.1.3.1 Does the laboratory’s training program for 
analysts include the skills and knowledge 
required to conduct a technical review? 


   


6.1.4 Include an assessment of oral communication skills 
and/or a mock court exercise? 


   


6.1.5 Include requirements for competency testing?    
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  Yes No N/A 


6.2 Did the technical leader approve any modifications to 
an analyst’s, technical reviewer’s, technician’s, or 
laboratory support personnel’s required training 
based on a documented assessment of the 
individual’s previous training and experience?                                                                                


   


6.3 Prior to participating in independent casework, did all 
analysts and technicians, regardless of previous 
experience, successfully complete competency 
testing covering the routine DNA methods, 
interpretation, and/or statistical procedures to be 
used? 


   


NOTE: Complete Standards 6.3.1 through 6.3.2 for analysts 
under review and technicians that completed the 
training program since the last external audit. 
Standards 6.3 through 6.3.2 may be marked “Yes” if 
all analysts have been reviewed and memorialized in 
at least 2 prior external audit documents and no 
technicians have completed training since the last 
external audit. 


   


6.3.1 Did the competency testing for a new analyst include 
a practical component, and written and/or oral 
components? 


   


6.3.2 Did the competency testing for a new technician 
include a practical component? 


   


 


  Yes No N/A 


6.4 For an analyst or technician (currently or previously 
qualified within the laboratory) to be qualified in a 
new or additional method: 


   


 Did the laboratory teach and assess the technical 
skills and knowledge required to perform the 
additional method? 


   


6.4.1 Before the use of a new or additional method on 
forensic samples or casework reference samples: 


   


 a. Did the analyst and/or technician successfully 
complete competency testing to the extent of 
his/her participation in casework analyses? 


   


 b. Did the competency testing include a practical 
component? 
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6.5 For an analyst (currently or previously qualified within 
the laboratory) to be qualified to interpret data and 
generate reports for a new or additional technology, 
typing test kit, platform, or interpretation software: 


   


 Did the laboratory teach and assess the technical 
skills and knowledge required to interpret data, reach 
conclusions, and generate reports using the 
additional technology, typing test kit, platform, or 
interpretation software? 


   


6.5.1 Before the use of a new or additional technology, 
typing test kit, platform or interpretation software on 
forensic samples or casework reference samples:  


   


 a. Did the analyst successfully complete competency 
testing using the additional technology, typing test 
kit, platform or interpretation software to the extent 
of his/her participation in casework analyses? 


   


 b. Did the competency testing include a practical 
component? 


   


 


  Yes No N/A 


NOTE: Standard 6.6 may be marked “N/A” for a laboratory 
that does not have individuals that solely conduct 
technical reviews. 


   


6.6 Did a technical reviewer, who is not currently 
qualified as an analyst in the laboratory, receive 
training on the case notes, data analysis, 
interpretation, and reporting criteria for any method, 
technology, typing test kit, platform, or interpretation 
software or the legacy technology, typing test kit, 
platform and/or interpretation software on which they 
were not previously qualified as an analyst in the 
laboratory? 


   


6.6.1 Did the technical reviewer successfully complete 
competency testing before completing a technical 
review of data and/or reports using the additional 
method, technology, typing test kit, platform or 
interpretation software used in casework analyses? 


   


 6.6.1.1 For a contract technical reviewer conducting 
reviews for an NDIS participating laboratory, 
was the competency testing administered by 
the NDIS participating laboratory? 
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  Yes No N/A 


NOTE: Standards 6.7 through 6.8 may be marked “N/A” for a 
laboratory that does not reinterpret legacy data. 


   


6.7 For an analyst to be qualified in reinterpretation of 
legacy data, for which they were not previously 
qualified within the laboratory, did the analyst 
demonstrate the technical skills and knowledge 
required to interpret data, reach conclusions, and 
generate reports in the legacy technology, typing test 
kit, and/or platform? 


   


6.7.1 Did the analyst successfully complete competency 
testing in the legacy technology, typing test kit, and/or 
platform to the extent of his/her participation in 
casework analyses? 


   


 a. Did the competency testing include practical 
components of reinterpretation? 


   


6.8 Does the laboratory have and follow procedures for 
maintaining or reestablishing the technical skills and 
knowledge of analysts and technical reviewers who 
reinterpret legacy data for which they are qualified or 
previously qualified and whose external proficiency 
testing does not include a legacy technology, typing 
test kit or platform? 


   


6.8.1 Does the technical leader review the documentation 
of an analyst’s or technical reviewer’s maintenance or 
reestablishment of the technical skills and knowledge 
and authorize the analyst or technical reviewer to 
reinterpret legacy data for no more than a two year 
period?   


   


 


  Yes No N/A 


6.9 Does the technical leader review the training records 
for each analyst, technician, and/or technical 
reviewer and approve his/her qualifications prior to 
independent casework responsibilities? 


   


6.10 Are each analyst, technician, and/or technical 
reviewer authorized to independently perform the 
assigned job responsibilities and the date(s) 
documented? 
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6.11 Do laboratory support personnel have documented 
training specific to their job function(s)? 


   


6.12 Does the laboratory have and follow a policy for 
addressing retraining of personnel when necessary?  


   


 a. Is the technical leader responsible for evaluating 
the need for and assessing the extent of 
retraining and approving the retraining plan? 


   


NOTE: Standard 6.12.1 will also be completed for any 
individual on extended leave for a period that takes 
them out of the proficiency test cycle.   


   


6.12.1 Did the individual successfully complete competency 
testing prior to his/her return to participation in 
casework analyses? 


   


 a. Did the competency testing include a practical 
component? 


   


6.13 Does the laboratory maintain records on the training, 
including successful completion of competency 
testing, of the laboratory personnel? 


   


 
Comment 
 
 
 


 
Standard 7.  Facilities and Evidence Control 
 


  Yes No N/A 


7.1 Does the laboratory physical space ensure the integrity 
of the analyses and the evidence? 


   


NOTE: To successfully satisfy Standard 7.1, the laboratory must 
demonstrate compliance with all of the substandards of 
Standard 7.1. 


   


7.1.1 Does the laboratory have secure, controlled access 
areas for evidence storage? 


   


7.1.2 Except as provided in Standard 7.1.3.1, are techniques 
performed prior to polymerase chain reaction (PCR) 
amplification, such as evidence examinations, DNA 
extractions, and PCR setup, conducted at separate 
times or in separate spaces from each another? 
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7.1.3   Except as provided in Standard 7.1.3.1, is amplified DNA 
product, including real-time PCR, generated, processed, 
and maintained in a room(s) separate from the evidence 
examination, DNA extractions, and PCR-setup areas?  


   


 a.  Are the doors between rooms containing amplified 
DNA and other areas closed at all times except for 
passage? 


   


 7.1.3.1  Is a Rapid DNA instrument/System used for 
processing casework reference samples 
maintained in rooms outside of evidence 
examination areas or those containing amplified 
DNA? 


   


7.2 Does the laboratory have and follow written procedures 
for laboratory security? 


   


7.2.1   Is access to the laboratory controlled and limited in a 
manner that prevents access to the operational areas by 
unauthorized personnel? 


   


 a.  Do all exterior entrance/exit points have security 
control that limits entry and access into the 
operational areas? 


   


 b.  Is the distribution of all keys, combinations, and other 
security devices, documented and limited to the 
personnel designated by laboratory management? 


   


 


  Yes No N/A 


7.3 Does the laboratory have and follow a documented 
evidence control program to ensure the integrity of 
physical evidence? 


   


NOTE: To successfully satisfy Standard 7.3, the laboratory 
must demonstrate compliance with all of the 
substandards of Standard 7.3. 


   


7.3.1 For evidence and sample identification:      


 a. Is all evidence marked with a unique identifier on the 
evidence package? 


   


  Yes  No     


 b. Does the laboratory clearly define what constitutes 
evidence and what constitutes work product? 


   


  Yes  No     


 c. Does the laboratory have and follow a method to 
distinguish each sample throughout processing?  
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  Yes  No     


7.3.2 Does the laboratory document and maintain a chain of 
custody, in written, printed, or electronic format, for all 
evidence, to include the following: 


   


 a. Signature, initials, or the electronic equivalent of each 
individual receiving or transferring the evidence?                                                                             


   


  Yes  No     


 b. The corresponding date for each transfer?                                                                                                                           


  Yes  No     


 c. Evidentiary item(s) transferred?         


  Yes  No     


7.3.3 Does the laboratory have and follow procedures for 
handling and preserving the evidence and work product 
designed to minimize loss, contamination, and/or 
deleterious change of evidence and work product? 


   


 7.3.3.1 Does the laboratory have and follow procedures 
for securing evidence and work product in 
progress? 


   


 7.3.3.2 Does the laboratory have and follow procedures 
for properly sealing evidence? 


 


   


 
  Yes No N/A 


7.4 
 


Does the laboratory have a policy on sample consumption? 
 


   


7.4.1 
 


Does the laboratory retain or return a portion of the 
evidence sample and/or extract, where possible? 


   


7.5 
 


Does the laboratory have and follow documented policies 
for the disposition of evidence? 
 


   


 
Comment 
 


 
Standard 8.  Validation 
 


  Yes No N/A 


8.1   Does the laboratory use validated methods for DNA 
analyses? 


   


NOTE: To successfully satisfy Standard 8.1, the laboratory must 
demonstrate compliance with all of the substandards of 
Standard 8. 
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Yes No N/A 


NOTE: Standards 8.2 and 8.3 and all of the substandards may 
be marked “N/A” if there are no validations to review since 
the last external audit. Ensure Standard 8.3.3 is “N/A” 
prior to marking all Standards of 8.3 as “N/A”. 


   


8.2 Have developmental validation studies preceded the use 
of any new methods implemented for forensic DNA 
analysis since the last external audit?   


   


8.2.1 For all validations under review: Have developmental 
validation studies been performed and documented to 
include, where applicable: 


   


 a. Characterization of    
the genetic marker? 


Yes  No  N/A   
  


 
b. Species specificity?                   Yes  No  N/A  


   


 c. Sensitivity studies? Yes  No  N/A     


 
d. Stability studies? Yes  No  N/A  


   


 e. Case-type samples? Yes  No  N/A     


 
f. Population studies? Yes  No  N/A  


   


 g. Mixture studies?                        Yes  No  N/A  
   


 h. Precision and 
accuracy studies? 


Yes  No  N/A  
   


 i.  PCR-based studies 
to include? 


Yes  No  N/A  
   


 1. Reaction conditions?    


  Yes  No       


 2. Assessment of differential and preferential    
amplification? 


   


  Yes  No       


 3. Effects of multiplexing?    


  Yes  No       


 4. Assessment of appropriate controls?    


  Yes  No       


 5. Product detection studies? 
   


  Yes  No       
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8.2.2 Are peer-reviewed publication(s) of the underlying 
scientific principle(s) of a method available? 


   


 


  Yes No N/A 


8.3 Except as provided in Standard 8.3.1.1, have internal 
validation of all manual and robotic methods been 
conducted by each laboratory? 


   


 a. Were the appropriate sample number and type to 
demonstrate the reliability and potential limitations of 
the method used? 


   


NOTE: To successfully satisfy Standard 8.1, the laboratory 
must demonstrate compliance with all of the 
substandards of Standard 8. 


   


8.3.1  Have internal validation studies included, as applicable:     


 1.  Known and non-probative evidence samples or 
mock evidence samples? 


   


  Yes  No  N/A     


 2. Precision and Accuracy studies?    


  Yes  No  N/A     


 3. Sensitivity and stochastic studies?    


  Yes  No  N/A     


 4. Mixture studies?    


  Yes  No  N/A     


 
5. Contamination assessment studies? 


   


  Yes  No  N/A     


8.3.1.1 For multi-laboratory systems:     


 
a. Are the summaries of all shared validation data 


available at each site? 
   


 b. Has each laboratory in a multi-laboratory system 
completed, documented, and maintained applicable 
site-specific studies: 


   


 1. Precision studies?    


  Yes  No  N/A     


 2. Sensitivity studies?    


  Yes  No  N/A     


 
3. Contamination assessment studies? 
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  Yes  No  N/A     


8.3.2 Have quality assurance parameters and interpretation 
guidelines been defined pursuant to internal validation? 
Including, as applicable: 


   


 
a. Guidelines for mixture interpretation?    


  Yes  No  N/A     


 b. Application of appropriate statistical calculations?    


  Yes  No  N/A     


8.3.2.1 Do mixture interpretation validation studies include:    


 a.  A range of the number of contributors?    


  Yes  No  N/A     


 b. A range of template amounts?    


  Yes  No  N/A     


 c. Mixture ratios expected to be interpreted in 
casework? 


   


  Yes  No  N/A     


8.3.3 If a laboratory has had a change in platform instrument 
model or typing test kit (or laboratory assembled 
equivalent), have internal validation studies been 
performed? 


   


8.3.4 Have internal validation studies been documented and 
summarized? 


   


 a. Were internal validation studies reviewed and 
approved by the laboratory’s technical leader prior 
to implementation? 


   


 
  Yes No N/A 


8.4 Have newly validated DNA methods (from amplification 
through characterization), typing test kit, or platform 
instrument model been checked against an appropriate 
and available certified reference material (or sample made 
traceable to the certified reference material) prior to the 
implementation of the method? 


   


8.5 Have modified procedures been evaluated by comparison 
with the original procedures using similar DNA samples? 


   


 a. Was the evaluation documented?    


 b. Was the evaluation reviewed and approved by the 
technical leader prior to the implementation of the 
modified procedure into casework applications? 
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8.6 Were Rapid DNA instruments used for modified Rapid 
DNA analysis on casework reference samples validated in 
accordance with Standard 8? 


   


8.7 Have NDIS approved Rapid DNA Systems undergone a 
performance check prior to use on casework reference 
samples? 


   


 


 


  Yes No N/A 


8.8 Is new software or new modules of existing software 
and modifications to software evaluated to assess the 
suitability of the software for its intended use in the 
laboratory and to determine the necessity of validation 
studies or software testing? 


   


 a. Is the evaluation documented and does it include 
the determination of which studies will and will not 
be conducted? 


   


NOTE: Standards 8.8.1 through Standards 8.8.2 and all of the 
substandards may be marked “N/A” if there are no 
software validations to review since the last external 
audit. 


   


8.8.1 Is new software or new modules of existing software 
that are used as a component of instrumentation, for 
the analysis and/or interpretation of DNA data, or for 
statistical calculations subject to developmental 
validation prior to implementation in forensic DNA 
analysis? 


   


 8.8.1.1 With the exception of legally protected 
information, are the underlying scientific 
principle(s) utilized by software with an impact 
on the analytical process, interpretation, or 
statistical calculations publicly available for 
review or published in a peer-reviewed scientific 
journal? 


   


 8.8.1.2 Do the developmental software validation studies 
for new software or new modules of existing 
software used as a component of instrumentation 
include, at a minimum: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       
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 8.8.1.3 Do the developmental software validation studies 
for new software or new modules of existing 
software for the analysis and/or interpretation of 
DNA data include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Accuracy studies (as applicable)?    


  Yes  No  N/A     


 d. Precision studies (as applicable)?    


  Yes  No  N/A     


 e. Sensitivity studies (as applicable)?    


  Yes  No  N/A     


 f. Specificity studies (as applicable)?    


  Yes  No  N/A     


 8.8.1.4 Do the developmental software validation studies 
for new software or new modules of existing 
software for statistical calculations include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Accuracy studies (as applicable)?    


  Yes  No  N/A     


 d. Precision studies (as applicable)?    


  Yes  No  N/A     


 


  Yes No N/A 


8.8.2 Is new software or new modules of existing software 
that are used as a component of instrumentation, for 
the analysis and/or interpretation of DNA data, or for 
statistical calculations subject to internal validation 
specific to the laboratory’s intended use prior to 
implementation in forensic DNA analysis? 
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 8.8.2.1 Do the internal software validation studies for new 
software or new modules of existing software 
used as a component of instrumentation include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 8.8.2.2  Do the internal software validation studies for 
new software or new modules of existing 
software for the analysis and/or interpretation of 
DNA data include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Precision  and accuracy studies (as 
applicable)? 


   


  Yes  No  N/A     


 d. Sensitivity studies (as applicable)    


  Yes  No  N/A     


 e. Specificity studies (as applicable)?    


  Yes  No  N/A     


     


           


 8.8.2.3 Do the internal software validation studies for new 
software or new modules of existing software for 
statistical calculations include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Precision and accuracy studies (as 
applicable)? 


   


  Yes  No  N/A     
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 8.8.2.4 Does software that does not impact the 
analytical process, interpretation, or statistical 
calculations undergo, at a minimum, a functional 
test? 


   


 


  Yes No N/A 


NOTE: Standards 8.8.3 and all of the substandards may be 
marked “N/A” if there are no modifications to software 
since the last external audit. 


   


8.8.3 Are any modifications to software as described in 
Standards 8.8.1 and 8.8.2 evaluated to determine if the 
modifications result in major or minor revisions to the 
software? 


   


 8.8.3.1 Are any major revisions to software used as a 
component of instrumentation validated prior to 
implementation, to include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Regression testing?    


  Yes  No       


 8.8.3.2 Are any major revisions to software used for the 
analysis and/or interpretation of DNA data 
validated prior to implementation, to include:  


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Regression testing?    


  Yes  No       


 d. Precision and accuracy studies (as 
applicable)? 


   


  Yes  No  N/A     
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 e. Sensitivity studies (as applicable)?    


  Yes  No  N/A     
 f. Specificity studies (as applicable)?    


  Yes  No  N/A     


 8.8.3.3 Are any major revisions to software used for 
statistical calculations validated prior to 
implementation, to include: 


   


 a. Functional testing?    


  Yes  No       


 b. Reliability testing?    


  Yes  No       


 c. Regression testing?    


  Yes  No       


 d. Precision and accuracy studies (as 
applicable)? 


   


  Yes  No  N/A     


     


           


 8.8.3.4 Do any minor revisions to software that does not 
impact the analytical process, interpretation, or 
statistical calculations undergo, at a minimum, a 
functional test? 


   


 
  Yes No N/A 


8.8.4 For multi-laboratory systems:     


 
a. Are the summaries of shared software validation and 


software testing data available at each site? 
   


 b. Has each laboratory in a multi-laboratory system 
completed, documented, and maintained applicable 
site-specific reliability testing? 


   


8.8.5 Is all software validation and testing documented and 
reviewed and approved by the technical leader prior to 
implementation? 
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  Yes No N/A 


8.9 Are developmental validation studies, internal validation 
studies, modified procedure evaluations, and software 
testing, including the documented approval of the technical 
leader, available for review? 


   


 
Comment 
 
 


 
 
 


Standard 9.  Analytical Procedures 
 


  Yes No N/A 


9.1 Does the laboratory have and follow written analytical 
procedures supported by the internal validations and 
approved by the technical leader? 


   


NOTE: To successfully satisfy Standard 9.1, the laboratory must 
demonstrate compliance with all of the substandards of 
Standard 9.1. 


   


9.1.1 Does the laboratory have and follow a documented 
standard operating procedure for each analytical method 
used? 


   


 a.  Do the analytical procedures include the appropriate 
analytical controls required for DNA analysis and data 
interpretation? 


   


 
 


  
Yes No N/A 


9.2 Does the laboratory use reagents that are suitable for the 
methods employed? 


   


NOTE: To successfully satisfy Standard 9.2, the laboratory must 
demonstrate compliance with all of the substandards of 
Standard 9.2. 


   


9.2.1 Does the laboratory have written procedures for 
documenting commercial reagents and for the formulation 
of in-house reagents? 


   


9.2.2 Are commercial reagents labeled with:    


 a.  The identity of the reagent?          


  Yes  No       
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 b.  The expiration date as provided by the manufacturer 
or as determined by the laboratory? 


   


  Yes  No       


9.2.3 Are in-house reagents labeled with:     


 a.  The identity of the reagent?    


  Yes  No       


 b.  The date of the preparation and/or expiration?    


  Yes  No       


 c.  The identity of the individual preparing the reagent?    


  Yes  No       


 


        Yes No N/A 


9.3 Does the laboratory identify critical reagents and evaluate 
them prior to use in casework? 


   


9.3.1 Has the laboratory identified and evaluated the following:    


 a.  Test kits (or systems) for performing quantification?    


  Yes  No  N/A     


 b.  Test kits (or systems) for performing amplification?      


  Yes  No  N/A     


9.3.2 If not tested as test kit components under Standard 9.3.1, 
has the laboratory identified and evaluated the following: 


   


 
a.  Thermostable DNA polymerase?    


  Yes  No  N/A     


 
b.  Primer sets?    


  Yes  No  N/A     


 
c.  Allelic ladders used for genetic analysis?    


  Yes  No  N/A     


9.3.3 Has the laboratory identified and evaluated Rapid DNA 
cartridges? 


   


9.3.4 Has the laboratory identified and evaluated other 
laboratory defined critical reagents? 
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  Yes No N/A 


9.4 Except as provided in Standard 9.4.1, does the laboratory 
quantify or otherwise calculate the amount of human 
DNA in forensic samples prior to nuclear DNA 
amplification? 


   


9.4.1 If quantification of human DNA for casework reference 
samples is not performed, does the laboratory have a 
validated system demonstrated to reliably yield 
successful DNA amplification and typing without prior 
quantification? 


   


 
 


  Yes No N/A 


9.5 With all analytical procedures except Rapid DNA 
instruments/Systems used to analyze casework 
reference samples pursuant to Standards 9.7 and 9.8, 
does the laboratory monitor the analytical procedures 
using appropriate controls and standards? 


   


NOTE: The use of Rapid DNA instruments/Systems to analyze 
casework reference samples is pursuant to Standards 
9.7 and/or 9.8. 


   


9.5.1 Are reagent blank controls associated with each 
extraction set being analyzed as follows: 


   


 9.5.1.1  Extracted concurrently and treated with the most 
sensitive conditions as the samples? 


   


 9.5.1.2  Are the reagent blanks amplified using:    


 
a.  The same typing test kit as the sample(s)?    


  Yes  No     


 
b.  The same instrument model as the sample(s)?    


  Yes  No     


 c.  The same sensitivity conditions as required by the 
sample(s) containing the least amount of DNA? 


   


  Yes  No     


 
9.5.1.3  Are the reagent blanks typed using:    


 
a.  The same instrument model as the sample(s)?    


  Yes  No     
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b.  The same injection conditions as the sample(s)?    


  Yes  No     


 c.  The most sensitive volume conditions of the 
extraction set? 


   


  Yes  No     


9.5.2 When quantification is used, are standards used?    


 
a. If a virtual or external standard curve is utilized, is a 


calibrator run concurrently with the samples? 
   


9.5.3 Are the positive and negative amplification controls 
associated with the samples being typed amplified 
concurrently using the same typing test kit and on the 
same instrument as the samples? 


   


 9.5.3.1 Except as provided in 9.5.4.1, are the positive 
and negative amplification controls associated 
with the samples typed? 


   


9.5.4 For laboratories performing sequencing, are positive 
and negative sequencing controls concurrently 
sequenced using the same typing test kit on the same 
instrument as the samples? 


   


 9.5.4.1  If the positive amplification control is not used as 
the positive sequencing control, does the 
laboratory have and follow procedures for the 
evaluation of the positive amplification control? 


   


9.5.5 Are allelic ladders and internal size standards used for 
PCR-based systems?   


   


 
  


Yes No N/A 


9.6 Does the laboratory have and follow written guidelines for 
the interpretation of data that are based on and 
supported by internal validation studies?  
Does the laboratory: 


   


9.6.1 Have criteria to evaluate quantification standards, internal 
size standards, allelic ladders, and analytical controls? 


   


9.6.2 Have criteria for the interpretation of non-allelic 
peaks/signal? 


   


9.6.3 Have criteria for the interpretation of allelic peaks/signal?    


9.6.4 Define the thresholds used for interpretation?  
As appropriate to the interpretation model utilized, does 
the laboratory establish the following thresholds: 


   


 9.6.4.1 Analytical Threshold?    
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 9.6.4.2 Stochastic Threshold?    


9.6.5 Define criteria for uninterpretable data?    


9.6.6 Have and follow procedures for mixture interpretation to 
include the following: 


   


 a. Assessment of the number of contributors?    


 b. Separation of contributors (e.g. major versus minor)?    


 c. Criteria for deducing potential contributors?    


 
  


Yes No N/A 


9.7 For modified Rapid DNA analysis, does the laboratory:    


9.7.1 Have and follow written guidelines for the manual 
interpretation of data? 


   


 9.7.1.1 Does the laboratory verify that the internal size 
standard and allelic ladder results meet the 
laboratory’s interpretation guidelines? 


   


9.7.2 Have and follow procedures to address the use of 
positive sample controls and negative sample controls? 


   


 
  


Yes No N/A 


9.8 For Rapid DNA analysis, does the laboratory have and 
follow procedures to address the use of positive sample 
controls and negative sample controls? 


   


9.8.1 Does the Rapid DNA cartridge include an internal size 
standard with each sample? 


   


 
 


  
Yes No N/A 


9.9 Does the laboratory define criteria for the formulation of 
inclusionary, exclusionary, and inconclusive conclusions? 


   


 
  Yes No N/A 


9.10 Does the laboratory have and follow procedures for 
statistical calculations and the reporting of results and 
conclusions that address the following: 


   


9.10.1 The assumptions that can be made when formulating 
conclusions? 


   


9.10.2 Performing statistical analysis in support of any 
inclusion that is determined to be relevant in the context 
of the case? 


   


9.10.3 Documenting of the genetic loci and assumptions used 
for statistical calculations, at a minimum, in the case 
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notes? 


9.10.4 Not using uninterpretable data in statistical 
calculations? 


   


9.10.5 The approaches to performing statistical calculations?    


 9.10.5.1  For autosomal STR typing, does the 
procedure address:  


   


 
a.  Homozygous and heterozygous typing results?    


  Yes  No     


 
b.  Multiple locus profiles?    


  Yes  No     


 
c.  Mixtures?    


  Yes  No     


 
d.  Minimum allele frequencies?    


  Yes  No     


 
e. Where appropriate, biological relationships?    


  Yes  No  N/A     


 9.10.5.2 For lineage marker testing, does the procedure 
address parameters specific for the applicable 
lineage marker statistical calculations? 


   


 9.10.5.3 Does the laboratory use loci that are shown to 
be in Hardy-Weinberg equilibrium and 
statistically unlinked, when using the product 
rule for statistical calculations? 


   


9.10.6 The source of the population database(s) used in any 
statistical calculations? 


   


9.10.7 The criteria for source attribution declarations, when 
applicable? 


   


 
  


Yes No N/A 


9.11 Does the laboratory have and follow a procedure to 
address the reinterpretation of legacy data? 


   


 
  


Yes No N/A 


9.12 Does the laboratory have and follow a procedure for the 
detection and control of contamination? 


   


9.12.1 Does the laboratory have and follow procedures for 
cleaning and decontaminating facilities and equipment? 


   


 







 


 
APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020      38 of 61 
   
  


Comment 


 
 
 
Standard 10.  Equipment Calibration and Maintenance 
 


  Yes No N/A 


10.1 Does the laboratory use equipment that is suitable for 
the methods employed? 


   


NOTE: To successfully satisfy Standard 10.1, the laboratory 
must demonstrate compliance with all of the 
substandards of Standard 10. 


   


10.2 Does the laboratory identify critical equipment or 
instruments and have and follow a program to ensure 
they are maintained? 


   


10.2.1 At a minimum, are the following identified as critical:    


 10.2.1.1 Handheld mechanical pipettes?    


 10.2.1.2 A thermometer traceable to national or 
international standard(s)? 


   


 10.2.1.3 Incubator/Heat block, used in analytical 
procedures? 


   


 10.2.1.4 Robotic systems?    


 10.2.1.5 Thermal cycler, including quantitative-PCR?    


 10.2.1.6 Thermal cycler temperature verification 
system? 


   


 10.2.1.7 Electrophoresis detection systems, including 
Genetic Analyzers? 


   


 10.2.1.8 Rapid DNA instruments/Systems? 


 


   


 10.2.1.9 Any additional instruments or equipment that 
produce DNA typing results?  


   


10.3 Does the laboratory have procedures for conducting 
performance checks and evaluating results of critical 
equipment or instruments? 


   


10.3.1 Does the laboratory performance check new critical 
equipment or instruments, not requiring validation, 
before use in casework analysis? 
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 a. Does the laboratory performance check each 
additional critical instrument, of the same instrument 
model validated for use in the laboratory, prior to use 
in casework analysis? 


   


NOTE: Equipment or instruments that require validation will be 
assessed under Standard 8. 


   


10.3.2 Are the following critical equipment or instruments 
performance-checked at least annually: 


   


 10.3.2.1 Handheld mechanical pipettes?    


 10.3.2.2 Incubator/Heat block, used in analytical 
procedures? 


   


 10.3.2.3 Robotic systems?    


 10.3.2.4 Thermal cycler, including quantitative-PCR?    


 10.3.2.5 Thermal cycler temperature verification 
system? 


   


 10.3.2.6 Electrophoresis detection systems, including 
Genetic Analyzers? 


   


 10.3.2.7 Any additional instruments or equipment that 
produce DNA typing results? 


   


 10.3.2.8 Other critical equipment or instruments defined 
by the laboratory as needing annual performance 
check? 


   


10.3.3 Are the following critical equipment or instruments 
performance-checked after repair or service: 


   


 10.3.3.1 Robotic systems?    


 10.3.3.2 Thermal cycler, including quantitative-PCR?    


 10.3.3.3 Electrophoresis detection systems, including 
Genetic Analyzers? 


   


 10.3.3.4 Rapid DNA instruments/Systems?    


 10.3.3.5 Any additional instruments or equipment that 
produce DNA typing results? 


   


 10.3.3.6 Other critical equipment or instruments defined 
by the laboratory as needing performance check after 
repair or service? 


   


10.3.4 Are Rapid DNA instruments/Systems performance-
checked upon installation? 
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10.3.5 Are Rapid DNA instruments/Systems performance-
checked if the Rapid DNA instrument remains idle 
longer than the period recommended in the instrument 
specifications or as established by the laboratory? 
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  Yes No N/A 


10.4 Does the laboratory maintain documentation of 
maintenance, service, repair, and performance checks? 


   


 
Comment 
 
 
 


 
Standard 11.  Reports 
 


  Yes No N/A 


11.1  Does the laboratory have and follow written procedures 
for taking and maintaining casework notes to support the 
conclusions drawn in laboratory reports?  


   


 a. Does the laboratory maintain all analytical 
documentation generated by technicians and/or 
analysts related to case analyses?  


   


 b. Does the laboratory retain, in written, printed, or 
electronic format, sufficient documentation for each 
technical analysis to support the report conclusions 
such that another qualified individual can evaluate what 
was done and interpret the data? 


   


 


  Yes No N/A 


11.2 Do casework reports include the following elements:    


 11.2.1 Case identifier?    


 11.2.2 Description of evidence examined and identification 
of samples tested? 


   


 11.2.3 Technology used?    


 11.2.4 Loci, sequence region, or amplification system(s)?    


 11.2.5 Results and/or conclusions for each forensic 
sample tested?            


   


 11.2.6 A quantitative or qualitative interpretative statement 
to support all inclusions?  


   


 11.2.7 Date of the report?    


 11.2.8 Disposition of evidence?    
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 11.2.9 Signature and title, or equivalent identification, of 
the person accepting responsibility for the content 
of the report? 


   


 


  Yes No N/A 


11.3 Does the laboratory maintain the confidentiality of 
reports, case files, DNA records, and databases, except 
as otherwise provided by applicable state or federal law?  


   


NOTE: To successfully satisfy Standard 11.3, the laboratory 
must demonstrate compliance with all of the 
substandards of Standard 11.3. 


   


11.3.1 Does the laboratory have and follow policies and/or 
procedures to ensure the privacy of reports, case files, 
DNA records, and databases? 


   


11.3.2 Does the laboratory have and follow policies and/or 
procedures for the release of reports, case files, DNA 
records, and databases in accordance with applicable 
state or federal law? 


   


11.3.3 Does the laboratory have and follow policies and/or 
procedures for the release of personally identifiable 
information in accordance with applicable state and 
federal law? 


   


 
Comment 


 
 
 
Standard 12.  Review 
 
  Yes No N/A 


12.1 Does the laboratory have and follow a procedure to 
conduct and document technical and administrative 
reviews of all case files and reports to ensure that 
conclusions and supporting data are reasonable and 
within the constraints of scientific knowledge? 


   


12.1.1 Are all technical reviews conducted by an analyst or 
technical reviewer that is qualified in the method, 
technology, typing test kit, platform, and interpretation 
software being reviewed? 
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  Yes No N/A 


12.2 Does the laboratory document the completion of the 
technical review of forensic casework, and does it 
include the following elements: 


   


 12.2.1 A review of all case notes, all worksheets, and the 
electronic data (or printouts of such data) 
supporting the results and/or conclusions? 


   


 12.2.2 A review of all analytical controls, internal size 
standards, and allelic ladders to verify that the 
expected results were obtained, except when 
using an NDIS approved Rapid DNA System on 
casework reference samples? 


   


 12.2.3 A review of all DNA types to verify that they are 
supported by the raw or analyzed data 
(electropherograms or images), except when 
using an NDIS approved Rapid DNA System on 
casework reference samples? 


   


 12.2.4 A review of all data to verify conclusions (i.e., 
inclusions, exclusions, inconclusive) are in 
compliance with laboratory guidelines? 


   


 12.2.5 A review of statistical analysis, if applicable? 
   


 12.2.6 A review of the final report’s content to verify 
compliance with Standard 11.2 and that the 
results and/or conclusions are supported by the 
data? 


   


 12.2.7 Verification that all profiles entered into CODIS 
are eligible, have the correct DNA types, and 
correct specimen category? 


   


 12.2.7.1  Prior to upload to SDIS, entry of a DNA profile 
into a searchable category of SDIS, or search 
of SDIS, were the following criteria verified by 
two concordant assessments by a qualified 
analyst or technical reviewer: 


   


 a. Eligibility for CODIS? Yes  No     


 b. Correct DNA types? Yes  No     


 c. Appropriate specimen 
category? 


Yes  No  
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  Yes No N/A 


12.3 Does the laboratory document the completion of the 
administrative review and does it include the following 
elements, any or all of which may be included within the 
technical review process: 


   


 12.3.1 A review of the case file and final report for clerical 
accuracy and compliance with Standard 11.2? 


   


 12.3.2 A review of the chain of custody and disposition of 
evidence? 


 


   


 
  Yes No N/A 


12.4 Does the laboratory have and follow policy and/or 
procedure to address unresolved discrepant conclusions 
between analysts and reviewer(s)? 
 


   


NOTE: Standard 12.5 shall be marked “N/A” for non-NDIS 
participating laboratories. Yes No N/A 


12.5 Does the laboratory have and follow a documented 
procedure for the verification and resolution of database 
matches? 


   


 
Comment 
 
 
 


Standard 13.  Proficiency Testing 
 
  Yes No N/A 


13.1 Do analysts, technical reviewers, technicians, and other 
personnel designated by the technical leader undergo 
semi-annual external proficiency testing? 


   


13.1.1 Are analysts proficiency tested in each technology at 
least once per calendar year? 


   


 13.1.1.1 Has the typing of all CODIS core loci or CODIS 
core sequence ranges been attempted for 
each technology performed at least once per 
calendar year? 


   


13.1.2 Are analysts proficiency tested in each typing test kit at 
least once per calendar year? 
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 13.1.2.1 Are analysts that are qualified to perform 
modified Rapid DNA analysis externally 
proficiency tested on the interpretation of data 
generated by each Rapid DNA instrument 
model for each PCR STR typing test kit at 
least once per calendar year? 


   


13.1.3 Are individuals that perform analytical procedures on 
forensic samples or casework reference samples 
proficiency tested on at least one method in each 
methodology at least once per calendar year? 


   


13.1.4 Except as provided in Standard 13.1.4.1, is each 
external proficiency test assigned to and completed by 
one analyst? 


   


 13.1.4.1 If technicians and/or a team approach is used 
for casework examinations, has each analyst 
been assigned a proficiency test to complete 
the interpretation and report the results? 


   


NOTE: Standard 13.1.5 and the substandards may be marked 
“N/A” for a laboratory that does not have individuals that 
solely conduct technical reviews. 


   


13.1.5 Are individuals whose sole responsibility is technical 
review proficiency tested in the technical review of each 
technology and typing test kit at least once per calendar 
year? 


   


 13.1.5.1 Does the proficiency testing cover the CODIS 
core loci or CODIS core sequence ranges 
attempted for each technology at least once 
per calendar year? 


   


 13.1.5.2 Are technical reviewers qualified to review 
modified Rapid DNA analysis externally 
proficiency tested on the technical review of 
data generated by a Rapid DNA instrument 
model for each PCR STR typing test kit at 
least once per year? 


   


 13.1.5.3 If the technical reviewer is a contract employee 
conducting technical review for an NDIS 
participating laboratory, is the proficiency 
testing administered by an NDIS participating 
laboratory and reviewed and approved by the 
technical leader of the NDIS participating 
laboratory for which the technical reviewer is 
conducting reviews? 


   


13.1.6 Have newly qualified individuals undergone semi-
annual external proficiency testing within eight months 
of the date of their authorization? 
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  Yes No N/A 


13.2 Does the laboratory use an external proficiency test 
provider that is accredited to the current applicable 
standard of the International Organization for 
Standardization and is the applicable test included on 
the proficiency test provider’s scope of accreditation? 


   


 a. Is the external proficiency testing an open 
proficiency testing program and is it submitted to the 
proficiency testing provider in order to be included in 
the provider’s published external summary report? 


   


 
13.3 


 
For purposes of tracking compliance with the proficiency 
testing requirements, does the laboratory define and 
consistently use the date that the proficiency test is 
performed as the received date, assigned date, 
submitted date, or the due date? 


 


 


 


 


 


 
  Yes No N/A 


13.4 Are the following records maintained by the laboratory 
for proficiency tests: 


   


 13.4.1 The test set identifier?    


 13.4.2 Identity of the analyst, and other participants, if 
applicable? 


   


 13.4.3 Date of analysis and completion?    


 13.4.4 Copies of all data and notes supporting the 
conclusions? 


   


 13.4.5 The proficiency test results?    


 13.4.6 Any discrepancies noted?    


 13.4.7 Corrective actions taken?    


 


  Yes No N/A 


13.5 Does the laboratory evaluate proficiency test results?  
At a minimum, are the following criteria included in the 
evaluation of proficiency test results: 


   


 13.5.1 Are all reported genotypes, phenotypes, and/or 
sequences correct or incorrect according to 
consensus results or are compliant with the 
laboratory’s interpretation guidelines? 


   


 13.5.2 Are inclusions and exclusions correct or 
incorrect? 
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 13.5.3 Are all reported uninterpretable results and/or 
inconclusive conclusions compliant with written 
laboratory guidelines? 


   


 13.5.3.1 Has the technical leader reviewed any 
inconclusive conclusion for compliance with 
laboratory guidelines? 


   


 13.5.4 Have all final reports been graded as 
satisfactory or unsatisfactory? 


   


 13.5.4.1 Have all discrepancies/errors and subsequent 
corrective actions, as applicable, been 
documented? 


 


   


 


  Yes No N/A 


13.6 Have the following been informed of the results of the 
proficiency test: 


   


 13.6.1 The proficiency test participant(s)?    


 13.6.2 The technical leader?    


 13.6.3 The casework CODIS administrator in the event 
of non-administrative discrepancies that affect 
the typing results and/or conclusions? 


   


 
Comment 


 
 
Standard 14.  Corrective Action  
 


  Yes No N/A 


14.1 Does the laboratory have and follow a policy and/or 
procedure to address nonconformities detected in 
casework analysis, proficiency tests, testimony, and 
audits? 


   


 a. Does the laboratory policy and/or procedure define 
when a nonconformity requires documentation and/or 
a corrective action plan? 


   


14.1.1 Are corrective action plans documented?    


 


  







 


 
APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020      48 of 61 
   
  


  Yes No N/A 


14.2 Does the laboratory’s documented corrective action plan 
include the following: 


   


 a. The identification (when possible) of the cause(s) of 
the nonconformity? 


   


  Yes  No  N/A     


 b. The corrective actions taken with time frames (where 
applicable)? 


   


  Yes  No  N/A     


 c. Preventative measures taken (where applicable) to 
minimize its reoccurrence? 


   


  Yes  No  N/A     


14.2.1 Are corrective action plans approved by the technical 
leader prior to implementation? 


   


14.2.2 Is the casework CODIS administrator notified when the 
nonconformity impacts DNA records entered into CODIS? 


   


 


Comment 
 
 
 
 


Standard 15.  Audits  
 


  Yes No N/A 


15.1 Has the laboratory been audited annually in accordance 
with the Quality Assurance Standards for Forensic DNA 
Testing Laboratories? 


   


 a. Have the annual audits occurred every calendar year 
at least six months and no more than 18 months 
apart? 


   


15.2 Has an external audit been conducted at least once 
every two years? 


   


 a. Was the external audit conducted by one or more 
auditor(s) who has successfully completed the FBI’s 
DNA auditor training course from a second 
agency(ies)? 


   


 b. Was at least one auditor a current or former analyst 
previously qualified in the laboratory’s current DNA 
technologies and platforms? 
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NOTE: Auditor(s) and their applicable qualifications will be 
documented in Appendix C. 


   


15.2.1 Has the laboratory maintained audit documentation of 
those analysts, technical reviewers, casework CODIS 
administrator(s), and technical leader(s) that have had 
their education, experience, and training qualifications 
evaluated and approved during two successive, 
separate external audits?  


   


NOTE: Approval of an individual’s education, experience, and 
training qualifications shall be documented in Appendix D. 


   


 15.2.1.1 As of July 1, 2020, has the laboratory 
maintained audit documentation of those individuals that 
have had their additional qualification in an additional 
technology(ies), typing test kit(s), or platform(s) 
evaluated and approved during one external audit? 


   


15.2.2 Has the laboratory maintained the audit documentation 
for validation studies previously evaluated and approved 
during one external audit?  


   


NOTE: Approved validation studies shall be documented in 
Appendix E. 


   


15.3 For internal audits, was the internal audit conducted by 
an audit team with at least one auditor(s) who has 
successfully completed the FBI’s DNA auditor training 
course? 


   


 a. Was at least one audit team member a current or 
former analyst previously qualified in the laboratory’s 
current DNA technologies and platforms? 


   


NOTE: Auditor team member(s) and their applicable 
qualifications will be documented in Appendix C. 


   


15.4 Have the internal and/or external audits performed 
pursuant to Standard 15.1 been conducted using the FBI 
DNA Quality Assurance Standards Audit Document in 
effect at that time? 


   


15.5 Have internal and external DNA audit documentation 
and, if applicable, corrective action(s) been reviewed by 
the technical leader to ensure that findings, if any, were 
appropriately addressed and has the review been 
documented?   


   


15.5.1 Have internal and external audit documentation, and if 
applicable, corrective action(s) been provided to the 
casework CODIS administrator? 
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15.5.2 For NDIS participating laboratories, did the laboratory 
provide all external audit documentation and laboratory 
responses to the FBI within 30 days of the laboratory’s 
receipt of the audit document or report? 


   


15.6 Are previous internal and external audit documents 
retained and available for inspection during subsequent 
audits? 


   


 
Comments 


 
 
 
Standard 16.  Professional Development 


  Yes No N/A 


16.1 Does the laboratory have and follow a documented 
program to ensure that technical qualifications are 
maintained through participation in continuing 
education? 


   


16.1.1 Does the technical leader, casework CODIS 
administrator, and each analyst and technical reviewer 
stay abreast of topics relevant to the field of forensic 
DNA analysis by having documented attendance at 
seminars, courses, professional meetings, or 
documented lectures or classes in relevant subject areas 
for a minimum of eight cumulative hours each calendar 
year? 


   


 16.1.1.1 Have continuing education hours been 
documented? 


   


NOTE: Attendance at regional, national, or international, 
conferences with content including topics relevant to the 
field of forensic DNA analysis shall be deemed to 
provide a minimum of eight hours of continuing 
education. 


   


 16.1.1.2 Has the laboratory maintained documentation of 
attendance through a mechanism such as certificates, 
attendance lists, or travel documentation? 


   


 16.1.1.3 With the exception of a regional, national, or 
international conference, has the laboratory maintained 
documentation of content through a mechanism such as 
agenda/syllabus, record of presentation content, or 
curriculum vitae of the presenter? 
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 16.1.1.4 Has continuing education based on multimedia 
or internet delivery received approval of the 
technical leader? 


   


16.1.2 Does the laboratory have and follow a program 
approved by the technical leader for the annual review of 
scientific literature that documents the analysts’ ongoing 
reading of scientific literature? 


   


 16.1.2.1 Does the laboratory maintain or have physical 
or electronic access to a collection of current 
books, reviewed journals, or other literature 
applicable to DNA analysis? 


   


 
 


  Yes No N/A 


16.2 Does the laboratory have and follow a program that 
documents the annual review of the testimony of each 
analyst? 


   


16.2.1 Does this program define elements and mechanisms for 
testimony review? 


   


16.2.2 Is the testimony review documented and provided to the 
testifying individual? 


   


 16.2.2.1 Are any deficiencies and subsequent corrective 
actions, as applicable, documented? 


   


 
Comment 
 
 
 
 


STANDARD 17.  Outsourcing Ownership 
 


  Yes No N/A 


17.1 Has the vendor laboratory complied with the FBI 
Quality Assurance Standards for Forensic DNA Testing 
Laboratories and the accreditation requirements of 
federal law? 
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NOTE: For a vendor laboratory, Standards 17.1.1, 17.2, 
17.2.2, and Standards 17.3 and 17.4 and their 
substandards shall be marked “N/A.”. 


   


NOTE: For an NDIS participating laboratory, if a contract for 
outsourcing is in place or outsourcing is occurring 
without a contractual agreement, Standard 17 must be 
assessed even if no samples were outsourced. 


   


NOTE: For an NDIS participating laboratory, Standard 17 may 
be marked “N/A” if the NDIS participating laboratory 
has not outsourced any DNA-related services for the 
purposes of taking ownership in the scope of the audit. 


   


17.1.1 Has the NDIS participating laboratory that outsources 
to a vendor laboratory acquired the following 
documentation from the vendor laboratory, and has this 
documentation been reviewed by the NDIS 
participating laboratory’s technical leader for: 


   


 a. Compliance with the FBI Quality Assurance 
Standards for Forensic DNA Testing Laboratories? 


   


  Yes  No     


 b. Compliance with the accreditation requirements of 
federal law? 


   


  Yes  No     


17.2 Except as provided in Standard 17.2.1 and 17.2.2, 
since the laboratory’s last external audit, did the NDIS 
participating laboratory’s technical leader approve the 
technical specifications of the outsourcing agreement 
before it was awarded? 


   


17.2.1 For a vendor laboratory that is performing forensic DNA 
analysis on behalf of a law enforcement agency or 
other entity for the purposes of ownership by an NDIS 
participating laboratory, was documented approval 
obtained by the vendor laboratory from the appropriate 
NDIS participating laboratory’s technical leader prior to 
the initiation of analysis? 


   


17.2.2 For the rare instances where the NDIS participating 
laboratory is requested to take ownership and no 
outsourcing agreement exists between either the law 
enforcement agency, the vendor laboratory or that 
NDIS participating laboratory, prior to acceptance of 
ownership of product(s) of forensic DNA analyses from 
the vendor laboratory has the following been 
documented by the requested NDIS participating 
laboratory’s technical leader: 
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 17.2.2.1 Approval of the casework CODIS 
administrator and written permission from the 
NDIS Custodian for any scenario that involves 
CODIS entry or searching? 


   


 17.2.2.2 Approval of the technical specifications of 
testing? 


   


 17.2.2.3 Review of the documentation of an on-site visit 
that has occurred within 18 months of the 
conducted analysis or conduct an on-site visit 
of the vendor laboratory within 18 months of 
the conducted analysis? 


   


 


  Yes No N/A 


17.3 Does the NDIS participating laboratory have and follow 
a procedure to verify the integrity of the DNA data 
received for the purposes of taking ownership of DNA 
data from a vendor laboratory? 


   


17.3.1 Prior to the search of DNA data in SDIS, did an analyst, 
casework CODIS administrator, or technical reviewer 
employed by an NDIS participating laboratory review 
the DNA data to verify specimen eligibility and the 
correct specimen category for entry into CODIS? 


   


17.3.2 Prior to the upload of DNA data generated by the 
vendor laboratory to SDIS or the reporting of search 
results, did an NDIS participating laboratory perform an 
ownership review of the vendor laboratory’s data? 


   


 a. Was the ownership review performed by an analyst 
or technical reviewer employed by an NDIS 
participating laboratory who is qualified in the 
technology, platform, and typing test kit used to 
generate the data and who participates in an NDIS 
laboratory’s proficiency testing program? 


   


 17.3.2.1 If the proficiency testing is administered by 
another NDIS participating laboratory, has the 
participation in an NDIS participating 
laboratory’s proficiency testing program been 
reviewed and approved by the technical leader 
of the NDIS participating laboratory for which 
the reviewer is conducting ownership reviews? 


   


17.3.3 Except as provided in Standard 17.3.4, does the 
ownership review include the following elements: 
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 17.3.3.1 A review of all DNA types of which the NDIS 
participating laboratory will take ownership to 
verify that they are supported by the raw 
and/or analyzed data (electropherograms or 
images)? 


   


 17.3.3.2 A review of all associated analytical controls, 
internal size standards and allelic ladders to 
verify that the expected results were obtained? 


   


 17.3.3.3 A review of the final report (if provided) to 
verify that the results/conclusions are 
supported by the data? 


   


 17.3.3.4 For samples to be entered into CODIS, 
verification of the DNA types, eligibility, and the 
correct specimen category? 


   


 17.3.3.4.1 Is verification of eligibility performed 
by a current CODIS user? 


   


17.3.4 For an NDIS participating laboratory that outsources to 
a vendor laboratory performing Rapid DNA analysis on 
casework reference samples using an NDIS approved 
Rapid DNA System, does the ownership review for 
data generated by the Rapid DNA System include: 


   


 17.3.4.1 A review of the final report (if provided) to 
verify that the results/conclusions are 
supported by the Rapid DNA System data? 


   


 17.3.4.2 For samples to be entered into CODIS, 
verification of the eligibility and the correct 
specimen category? 


   


 17.3.4.2.1 Is verification of eligibility performed 
by a current CODIS user? 


   


 17.3.4.3 A review of the data associated with 
applicable Rapid DNA System performance 
checks? 


   


 


  Yes No N/A 


17.4 Does the NDIS participating laboratory or multi-
laboratory system outsourcing DNA sample(s) to a 
vendor laboratory or accepting ownership of DNA data 
from a vendor laboratory have and follow a procedure 
to perform an on-site visit(s) of the vendor laboratory?  


   


NOTE: An on-site visit is not required when only technical 
review services are being provided. 
Does the procedure to perform an on-site visit include, 
at a minimum: 
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17.4.1 A documented initial on-site visit, to assess the vendor 
laboratory’s ability to perform analysis on outsourced 
casework, prior to the vendor laboratory’s beginning of 
casework analysis for the NDIS laboratory? 


   


 17.4.1.1 Has the on-site visit been performed by the 
technical leader or designated employee of an 
NDIS participating laboratory who is a 
qualified or previously qualified analyst in the 
technology, platform and typing test kit used 
to generate the DNA data or has an on-site 
visit coordinated by a designated FBI 
employee been evaluated and approved by 
the NDIS participating laboratory’s technical 
leader? 


   


17.4.2 An annual on-site visit if the NDIS participating 
laboratory’s outsourcing agreement extends beyond 
one year? 


   


 a. Did an annual on-site visit occur every calendar 
year, with each visit at least six months but no more 
than 18 months apart? 


   


 17.4.2.1 If an on-site visit conducted by another NDIS 
participating laboratory using the same 
technology, platform and typing test kit used to 
generate the DNA data or coordinated by a 
designated FBI employee was accepted, did 
the technical leader of the NDIS participating 
laboratory document the review and approval 
of that on-site visit? 


   


 
Comments 
  







 


 
APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020      56 of 61 
   
  


Appendix A:  Findings and Responses 
 
To be completed by the audit team (Findings) and laboratory (Responses).  
 
Auditors shall reference any standard found to be in non-compliance in the Findings 
below.  Following the standard, a detailed description of the non-compliance shall be 
provided. 
 
Comments and/or recommendations shall not be included in Appendix A. 
 
Additional pages may be attached, as needed. 
 
Findings:  
      
  


 
Responses: 
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Appendix B:  Contingency Plan Notification Form  
 
To be completed by the NDIS participating laboratory in the event of: 


1. A vacancy in the technical leader position when there is no qualified individual 


available to serve as the technical leader.  


2. The number of qualified analysts falls below two full-time employees who are 


qualified analysts. 


 
This form shall be used to document various actions relating to the laboratory’s contingency 
plan. In accordance with the FBI Quality Assurance Standards and the NDIS Operational 
Procedures Manual, the FBI’s NDIS Custodian shall be notified of such vacancy within 5 
days and provided with the laboratory’s contingency plan within 14 days of the vacancy.  


 


Date technical leader position vacated or 
number of qualified analysts fell below two 
full-time employees: 


      


Date NDIS Custodian and, if applicable, 
State CODIS Administrator Notified: 
(must be within 5 days of the vacancy) 


      


Date contingency plan submitted to the FBI: 
(must be within 14 days of the vacancy) 


      


Date FBI approval received:       


 
Contingency plan attached:  
      
 
FBI conditions for approval attached, if applicable:  
      
 
Date new casework/database analysis initiated:  
      
 
 
Laboratory:       
 
 
Signed by: ____________________________________________  


(Name and Signature of Person Completing Form)  
 
Date: ___________________________________________________ 
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Appendix C – Audit Team Self-Verification for QAS Audits 
 
To be completed by each auditor/audit team member who will be conducting a QAS 
audit and/or completing the QAS Audit Document.  
For external audits, return to the laboratory prior to the scheduled audit date.  
For internal audits, maintain in the laboratory’s files.   
 
Name:  Click here to enter name.   
Employer: Click here to enter employer. 
Title or Position: Click here to enter title or position. 
 
Qualifications: 


A. Completed FBI DNA Auditor Course:  ☐Yes  ☐No  


If yes: (Required for all external auditors) 
Year (If multiple, list at least the most recent.): Click here to enter year of completion. 


 


B. Current or Previously Qualified DNA Analyst: ☐Yes  ☐No  


If yes: 
1. Was the qualification as a Casework and/or Database Analyst?  


Enter the qualifying laboratory(ies).  
(If multiple, list at least the most recent for each applicable category.) 


  ☐ Casework: Click here to enter qualifying laboratory. 


  ☐ Database: Click here to enter qualifying laboratory. 


2. Technologies Currently or Previously Qualified In (e.g., STR, mtDNA): 
Click here to list technologies. 


3. Platforms Currently or Previously Qualified In (e.g., Gel based, CE): 
Click here to list platforms. 


    


 
I verify that: 


The information contained above is correct; and 
I have read the Instructions to Audit Team contained in the applicable Audit 
Document; and 
For External Audits, I understand the requirements of Standard 15.2 and 
I have no conflicts of interest with the laboratory being audited.  
 
 


Signed By __________________________________________ Date ____________ 
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Appendix D – Personnel Meeting Minimum Education, Experience, 
and Training Qualifications As Assessed By External Audit 


During the External Audit of Click here to enter Laboratory 


 


Dates of Audit: Click here to enter start date. to Click here to enter end date. 
 


To be completed by the audit team.  In accordance with Standards 15.2.1 and 15.2.1.1, 
this form shall be used to document the evaluation and approval of analysts, technical 
reviewers, casework CODIS administrators and technical leaders during an external 
audit.  Such personnel shall be assessed in accordance with the applicable 
Quality Assurance Standards for Forensic DNA Testing Laboratories (QAS)1 in 
effect at the time of their hire/appointment or qualification2.  Analysts, technical 
reviewers, casework CODIS administrators and technical leaders who have previously 
undergone two successive external audit reviews in his/her current role and those 
reviews have been captured in the corresponding external audit documents do not need 
to be continuously captured in Appendix D. 


Section 1 is for documenting personnel who are receiving the first external audit 
approval of their education, experience, and the initial training qualifications in this 
external audit.  
Section 2 is for documenting personnel who are receiving the second successive 
external audit approval of their education, experience, and the initial training 
qualifications in this external audit.  
Section 3 is for documenting personnel whose additional training in new 
technologies, typing test kits, and/or platforms is receiving external audit approval in this 
external audit.  
 


Section 1.   The following personnel have been evaluated and approved for the 
first time as meeting the education, experience, and initial training qualifications 
required under QAS Standard 5.1: 


Analysts/Technical Reviewers3 Casework CODIS 
Administrator 


Technical Leader 


                                                 
1 Applicable Quality Assurance Standards for Forensic DNA Testing Laboratories may include those that took effect 


in 2004, 2009 2011, and 2019. 
2 As defined by the laboratory in accordance with Standard 4.2. 
3 For individuals whose initial training qualification in the laboratory is for Technical Review only (i.e., is not 


currently or previously qualified as an analyst in the laboratory for which they are performing technical reviews), 


indicate these individuals as “TR only” in the table. 
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_____________________________________________________________________________ 


Section 2. The following personnel have been previously evaluated once in their 
current role and are receiving the second successive external audit approval of 
their education, experience, and initial training qualifications required under QAS 
Standard 5.1: 


Analysts/Technical Reviewers3 Casework CODIS 
Administrator 


Technical Leader 


   


______________________________________________________________________________ 


Section 3. The training of Analyst(s)/Technical Reviewer(s) in additional 
technologies, typing test kits, platforms, and interpretation software for the 
following personnel have been evaluated and are receiving external audit 
approval required under QAS Standards 6.5 through 6.6:  [please include the 
technology, typing test kit, or platform]  
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Appendix E:  Approved Validations 
 


This form may be used to document the evaluation and approval of validations by the 
external audit team according to Standard 8; this documentation to be maintained by 
the audited laboratory to comply with Standard 15.2.2.  Modified procedure evaluations 
and software testing reviewed during the audit will also be listed below.  
 
Validations reviewed during an external audit but not approved in their entirety may be 
listed in this Appendix with a notation of the study(ies) requiring additional review and 
approval in order for the validation to be approved. 
 


To be completed by the external audit team: 
 
Were new developmental and/or internal validations evaluated during this audit?  


Yes ☐  No ☐  


 
 
List of validations approved during this audit: 
      
 


 
 
 
 
 
 
List of modified procedure evaluations reviewed during this audit: 
      
 
 
 
 
 
 
 
List of software testing reviewed during this audit: 
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QUALITY ASSURANCE STANDARDS FOR FORENSIC DNA TESTING 


LABORATORIES 


 


 


EFFECTIVE DATE: 


 


These standards shall take effect July 1, 2020 and shall not be applied retroactively. 


 


 


1. SCOPE AND APPLICABILITY  


This document consists of definitions and standards. The standards are quality assurance 


measures that place specific requirements on the laboratory. Equivalent measures not 


outlined in this document may also meet the standard if determined sufficient through an 


accreditation process.  


 


The term ‘year’ refers to calendar year in these standards. Also, when used in these 


standards, the terms ‘review’, ‘approve’, ‘document’, ‘define’, ‘schedule’, ‘policy’, 


‘procedure’, ‘program’, ‘appoint’, ‘notify’, ‘inform’, ‘authorize’, or ‘designate’ are intended 


to require written documentation to demonstrate compliance. In order to demonstrate 


compliance with these standards for purposes of the audit and accreditation process, the 


laboratory shall have available objective proof of satisfying each standard.   
  


The standards describe the quality assurance requirements that laboratories performing 


forensic DNA testing or utilizing the Combined DNA Index System (CODIS) shall follow 


to ensure the quality and integrity of the data generated by the laboratory. As it pertains to 


these standards, forensic DNA testing begins at sample extraction or direct amplification. 


 


These standards are applicable to forensic DNA testing laboratories using Rapid DNA 


instruments/Systems on casework reference samples. The use of Rapid DNA 


instruments/Systems is not approved for use on forensic samples.   


 


These standards also apply to vendor laboratories that perform forensic DNA testing in 


accordance with Standard 17. These standards do not preclude the participation of a 


laboratory, by itself or in collaboration with others, in research and development, on 


procedures that have not yet been validated. 


 
 


2. DEFINITIONS 
 


As used in these standards, the following terms shall have the meanings specified:  


 


Accreditation is the formal recognition that a laboratory meets or exceeds a list of standards, 


including the FBI Director’s Quality Assurance Standards, to perform specific tests. 


Accreditation is administered by a nonprofit professional association of persons actively 


involved in forensic science that is nationally recognized within the forensic science 
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community in accordance with the provisions of the Federal DNA Identification Act (34 


U.S.C. §12592) or subsequent laws. 


 


Accuracy is the ability of a measurement to give results close to a true value. 


 


Administrative review is an evaluation of the report and supporting documentation for 


consistency with laboratory policies and for editorial correctness.  


 


Analyst (or equivalent role, position, or title as designated by the laboratory) is an employee 


or contract employee, that has successfully completed the laboratory’s training requirements 


for casework sample analysis, passed a competency test, and has entered into a proficiency 


testing program according to these standards. This individual can conduct and/or direct the 


analysis of forensic samples, interpret data, reach conclusions, and generate reports. 


 


Analytical control is a sample used to demonstrate that a method works correctly and to 


ensure the data are valid. See Positive amplification control, Positive sample control, 


Positive sequencing control, Negative amplification control, Negative sample control, 


Negative sequencing control, and Reagent Blank Control. 


 


Analytical documentation is the documentation of procedural notes, controls, and 


instruments used; observations made; results of tests performed; and charts, graphs, photos, 


and other documentation generated which are used to support the analyst’s conclusions. 


 


Analytical procedure is an orderly, step-by-step process designed to ensure operational 


uniformity and to minimize analytical drift.  


 


Analytical threshold is the minimum height requirement, determined through validation 


testing, at or above which detected peaks/signal can be reliably distinguished from 


background noise; peaks/signal at or above this threshold are generally not considered noise 


and are either artifacts or true alleles. 


 


Annual is once per calendar year. 


 


Audit is an on-site inspection used to evaluate, confirm, and/or determine the extent to 


which specified requirements are fulfilled.  


 


Audit team is one or more individuals, including at least one auditor, that performs an 


inspection of a laboratory. At least one audit team member shall be or have been an analyst 


previously qualified in the laboratory’s current DNA technologies and platforms.   


 


Auditor is an individual who has successfully completed the FBI’s DNA auditor training 


course. 


 


Binary method is an approach for which there are only two values (possible or not possible) 


for each decision. 
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Biochemistry is the study of the nature of biologically important molecules in living 


systems, DNA replication and protein synthesis, and the quantitative and qualitative aspects 


of cellular metabolism.  


 


Casework CODIS administrator (or equivalent role, position, or title as designated by the 


laboratory) is an employee of the laboratory responsible for administration and security of 


the laboratory’s CODIS at a laboratory performing DNA analysis on forensic and casework 


reference samples.  An alternate casework CODIS administrator must be designated by the 


laboratory as required by the NDIS operational procedures. 


 


Casework reference sample is biological material (e.g., buccal swab, fingerprick, or blood 


draw) obtained directly from a known individual and used for purposes of comparison to 


forensic samples. 


 


Certified reference material is a material for which values are obtained by a technically 


valid procedure and accompanied by, or traceable to, a certificate or other documentation 


which is issued by a certifying body (e.g., NIST).  


 


CODIS is the Combined DNA Index System administered by the FBI. CODIS links DNA 


evidence obtained from crime scenes, thereby identifying serial criminals. CODIS also 


compares crime scene evidence to DNA profiles from offenders, thereby providing 


investigators with the identity of the putative perpetrator. In addition, CODIS contains 


profiles from missing persons, unidentified human remains, and relatives of missing 


persons. There are three levels of CODIS: the Local DNA Index System (LDIS), used by 


individual laboratories; the State DNA Index System (SDIS), used at the state level to serve 


as a state’s DNA database containing DNA profiles from LDIS laboratories; and the 


National DNA Index System (NDIS), managed by the FBI as the nation’s DNA database 


containing all DNA profiles uploaded by participating states.  


 


CODIS user is an employee or contract employee who has login access to the CODIS (i.e., 


State or Local) system and is authorized to read, add, modify and/or delete DNA records in 


CODIS. 


 


Competency testing is a test or series of tests (practical, written, and/or oral) designed to 


establish that an individual has demonstrated achievement of technical skills and met 


minimum standards of knowledge necessary to perform forensic DNA analysis.  


 


Competency is the demonstration of technical skills and knowledge necessary to perform 


forensic DNA analysis successfully. 


 


Contamination is the unintentional introduction of exogenous DNA into a sample or 


analytical control during DNA testing.  


 


Continuing education is an educational activity (such as a class, lecture series, conference, 


seminar, or short course) that is offered by a recognized organization or individual that 


brings participants up-to-date in their relevant area of knowledge.  
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Contract employee is an individual, not in the employ of the government or vendor 


laboratory, that performs DNA typing and/or analytical support services for a NDIS 


participating laboratory. The person performing these services must meet the relevant 


qualifications for the equivalent position in the NDIS participating laboratory. A contract 


employee cannot serve as a casework CODIS administrator or technical leader and cannot 


be counted as a full-time qualified analyst for purposes of satisfying the definition of a 


laboratory. Employment of a contract employee by multiple NDIS participating laboratories 


and/or vendor laboratories shall be disclosed to all employing laboratories and shall only be 


permitted subject to approval by the technical leader of the NDIS participating laboratory 


for which the contract employee is performing DNA typing and/or analytical services.   


 


Corrective action plan evaluates and remediates a nonconformity with the goal to identify, 


correct, and/or prevent reoccurrence of the nonconformity, when possible. 


 


Coursework is an academic class officially recognized and taught through a college or 


university program in which the participating student successfully completed and received 


one or more credit hours for the class. 


 


Critical equipment or instruments are those equipment/instruments whose accurate 


functionality directly affects the results of the analysis and requires calibration, certification, 


or performance check prior to use and periodically thereafter. 


 


Critical reagents are those whose performance is vital to the success of the DNA testing and 


require testing on known samples before use on forensic or casework reference samples. 


 


Developmental validation - See Validation. 


 


Differential amplification is the unequal amplification of one target region or locus over 


another during the polymerase chain reaction.  


 


Disposition of evidence is the documentation of the retention, return, or consumption of the 


evidence item(s) upon completion of DNA testing. 


 


DNA record is a database record that includes the DNA profile as well as data required to 


manage and operate NDIS, i.e., the Originating Agency Identifier, which serves to identify 


the submitting agency; the Specimen Identification Number; and DNA personnel associated 


with the DNA profile analyses. 


 


DNA type (also known as a DNA profile) is the genetic constitution of an individual at one 


or more defined locations (also known as loci) in the DNA.  


1) A DNA type derived from nuclear DNA typically consists of one or two alleles 


at several loci (e.g., short tandem repeat loci).  


2) The DNA type derived from mitochondrial DNA is a specific sequence of 


nucleotides at a given mitochondrial region(s).  In human DNA typing, the DNA 


type derived from mitochondrial DNA is described in relation to the revised 
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Cambridge Reference Sequence (Nature Genetics [1999] 23:147).  


 


Electrophoresis detection system is a platform that allows for the size separation of DNA 


molecules through a fluid or a gel under the influence of an electric field and the subsequent 


detection of the separated molecules by fluorescence or other means. 


 


Employee is a person:  


1)      In the service of the applicable federal, state, or local government, subject to 


the terms, conditions, and rules of federal, state, or local employment and eligible for 


the federal, state, or local benefits of service; or  


2)      Formerly in the service of a federal, state, or local government who returns to 


service in the agency on a part-time or temporary basis.  


3)  For purposes of a vendor laboratory, an employee is a person in the service of a 


vendor laboratory and subject to the applicable terms, conditions, and rules of 


employment of the vendor laboratory.  


 


Evidence is an item submitted for DNA testing and/or a derivative of an item as defined by 


the laboratory that is subject to a chain of custody.  


 


Expert System is a software program or set of software programs designed to interpret 


single source DNA data in accordance with laboratory defined quality assurance rules and 


identify DNA data not satisfying laboratory defined quality assurance rules, without human 


intervention.   


 


FBI is the Federal Bureau of Investigation, the federal agency authorized by the DNA 


Identification Act of 1994 to issue quality assurance standards governing forensic DNA 


testing laboratories and to establish and administer the National DNA Index System (NDIS). 


 


Forensic DNA analysis (also referred to as Forensic DNA testing) is the process of 


isolation, detection, identification, and evaluation of biological evidence in criminal matters 


using DNA technologies.  


 


Forensic sample is a biological sample originating from and associated with evidence from 


a crime scene. A sample associated with evidence from a crime scene may include a sample 


that has been carried away from the crime scene. 


 


Functional testing is a process to confirm that a software performs the tasks as expected. 


 


Genetics is the study of inherited traits, genotype/phenotype relationships, and 


population/species differences in allele and genotype frequencies. 


 


Guidelines are a set of general principles used to provide direction and parameters for 


decision making.  


 


Inconclusive is a determination that no inclusion or exclusion can be drawn from the 


comparison of a casework reference sample to a forensic sample. This could result from 







 


 


APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020 6 of 41 


statistical analyses that fail to provide sufficient support for an inclusion or exclusion. An 


inconclusive conclusion could be due to uninterpretable data or data determined by the 


laboratory as not suitable for comparisons.  


 


Integral component is that portion of an academic course that is so significant and 


necessary to the understanding of the subject matter as a whole that the course would be 


considered incomplete without it. 


 


Internal validation - See Validation.  


 


Interpretation Software is a tool to assist the analyst in assessing the analyzed data by 


applying quality assurance rules, performing mixture deconvolution, and/or evaluating 


comparisons. Interpretation software may include probabilistic genotyping software or 


expert systems. 


 


Intimate sample is a biological sample from an evidence item that is obtained directly from 


an individual’s body; it is not unexpected to detect that individual’s allele(s) in the DNA 


typing results. 


 


Known samples are biological material whose identity or DNA type is established.  


 


Laboratory is a facility  


1)      Employing at least two full-time employees who are qualified analysts; and  


2)      Having and maintaining the capability to perform the DNA analysis of forensic 


samples and/or casework reference samples at that facility. 


 


Laboratory support personnel (or equivalent role, position, or title as designated by the 


laboratory) are employees or contract employees who perform laboratory support duties 


exclusive of analytical procedures on forensic or casework reference samples.  


 


Legacy refers to a typing test kit, platform, or technology that is no longer in use by a 


laboratory. 


 


Legacy data is data generated by a typing test kit, platform, or technology that is no longer 


in use by the laboratory that is used for the interpretation of DNA types. 


 


Method is a combination of procedural steps used to perform a specific technical process.  


The method includes the validated steps, reagents, and critical instruments needed to 


perform the process or portion of a process. The same method may be conducted using 


different equipment (automated vs manual) when appropriately validated.  


 


Methodology refers to the categories of methods used to perform a stage of a DNA typing 


technology or technologies. For example, methodologies for STR technology can include 


extraction, quantification, amplification, and detection.  
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Modified Rapid DNA analysis is the semi-automated (hands-free) process of developing a 


CODIS acceptable STR profile from a casework reference sample. The “swab in – profile 


out” process consists of automated extraction, amplification, separation, and detection 


without human intervention but requires an analyst to perform manual interpretation and 


technical review. 


 


Module is an independent but interrelated part of software that performs a distinct function.  


 


Molecular biology is the study of the theories, methods, and techniques used in the study 


and analysis of gene structure, organization, and function.  


 


Multi-laboratory system is used to describe an organization that has more than one 


laboratory performing forensic DNA analysis. 


 


Negative amplification control is an analytical control that is used to detect DNA 


contamination of the amplification reagents. This analytical control consists of only 


amplification reagents without the intentional addition of template DNA.  


 


Negative sample control is an analytical control that is used to detect DNA contamination 


in Rapid DNA reagents and consumables.  


 


Negative sequencing control is an analytical control that is used to detect DNA 


contamination of the sequencing reagents. This analytical control consists of only 


sequencing reagents without the intentional addition of template DNA. The negative 


amplification control can be used as the negative sequencing control. 


 


NIST is the National Institute of Standards and Technology.  


 


Nonconformity is not meeting, implementing, maintaining, or complying with one or more 


of the requirements of these standards or a laboratory’s procedures, policies, or other quality 


system documents. 


 


On-site visit is a scheduled or unscheduled visit to the vendor laboratory work site by one or 


more representatives of an NDIS participating laboratory. 


 


Outsourcing is the utilization of a vendor laboratory to provide DNA services in which the 


NDIS participating laboratory takes or retains ownership of the DNA data. Outsourcing 


does not require the existence of a contractual agreement or the exchange of funds. 


 


Ownership is the process by which the responsibility for the products of forensic DNA 


analyses provided by a vendor laboratory may pass to an NDIS participating laboratory. It 


applies if any of the following will occur:  


1)      The NDIS participating laboratory will use any samples, extracts or materials 


from the vendor laboratory for the purposes of forensic DNA testing (e.g., a vendor 


laboratory prepares an extract that will be analyzed by the NDIS laboratory);  
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2)      The NDIS participating laboratory will interpret the DNA data generated by 


the vendor laboratory;  


3)      The NDIS participating laboratory will issue a report describing or drawing 


conclusions on the results of the DNA analysis performed by the vendor laboratory; 


or 


4)      The NDIS participating laboratory will enter or search a DNA profile in 


CODIS from data generated by the vendor laboratory. 


 


Ownership review is the technical review of outsourced DNA data required by Standard 17. 


This review is to be distinguished from the technical and administrative reviews required by 


Standard 12. For outsourced DNA data, the vendor laboratory is responsible for conducting 


the technical and administrative reviews required by Standard 12. 


 


Performance check is a quality assurance measure to assess the functionality of laboratory 


critical equipment and instruments.  


 


Platform is the type of analytical system utilized to generate DNA profiles, such as capillary 


electrophoresis, real-time gel and end-point gel instruments or systems. 


 


Policy is an organization’s high level plan for a course of action or to address a requirement. 


 


Polymerase Chain Reaction (PCR) is an enzymatic process by which a specific region of 


DNA is replicated during repetitive cycles, which consist of the following: 


1)      Denaturation of the template; 


2)      Annealing of primers to complementary sequences at an empirically 


determined temperature; and 


3)      Extension of the bound primers by a DNA polymerase. 


 


Positive amplification control is an analytical control that is used to determine if the PCR 


performed properly. This control consists of the amplification reagents and a known DNA 


sample. 


 


Positive sample control is an analytical control that is used to determine if the Rapid DNA 


instrument/System is performing all steps of the process properly. This control consists of a 


known DNA sample. 


 


Positive sequencing control is an analytical control that is used to determine if the 


sequencing performed properly. This control consists of the sequencing reagents and a 


known DNA sample. The positive amplification control can be used as the positive 


sequencing control. 


 


Precision characterizes the degree of mutual agreement among a series of individual 


measurements, values, and/or results. 


 


Preferential amplification is the unequal amplification of the two alleles present in a 


heterozygous locus during the polymerase chain reaction. 
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Procedure (protocol, standard operating procedure, or other equivalent) is a series of 


instructions to be followed in performing a specified task or under specific circumstances.  


 


Proficiency testing is a quality assurance measure used to monitor performance and identify 


areas in which improvement may be needed. Proficiency tests may be classified as: 


1)     An internal proficiency test, which is produced by the agency undergoing the 


test. 


2)     An external proficiency test, which is a test obtained from a proficiency test 


provider accredited to the current applicable standard of the International 


Organization for Standardization and the applicable test is included on the 


proficiency test provider’s scope of accreditation. 


 


Program is a collection of policies, procedures, and/or instructions to fulfill a requirement. 


 


Qualified is an adjective used to describe an individual who meets the requirements for the 


position, has successfully completed the laboratory’s applicable training requirements, and 


is authorized to perform a specific task or role. 


 


Qualitative statement is a description of the evidence (e.g., partial profile, mixture profile) 


or a conclusion of any comparisons that were performed without a statistical significance 


provided (e.g., source attribution, consistent with an intimate sample). 


 


Quality system is the organizational structure, responsibilities, procedures, policies, and 


resources for implementing quality management.  


 


Quantitative PCR is a method of determining the concentration of DNA in a sample by use 


of the polymerase chain reaction. 


 


Quantitative statement is a conclusion that provides a statistical measure of the DNA 


profile (e.g., random match probability) or comparison performed (e.g., likelihood ratio). 


 


Rapid DNA analysis is the fully automated (hands-free) process of developing a CODIS 


acceptable STR profile from a casework reference sample. The “swab in – profile out” 


process consists of automated extraction, amplification, separation, detection and allele 


calling without human intervention.  


 


Rapid DNA cartridge is a preassembled set of reagents and other analytical components 


(such as typing test kit) designed for use in a Rapid DNA instrument/System for the 


extraction, amplification and/or separation of DNA samples.  


 


Rapid DNA instrument is an automated device that carries out Rapid DNA analysis or 


modified Rapid DNA analysis used to develop a CODIS acceptable STR profile from a 


casework reference sample.   
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Rapid DNA System is the collection of components that together performs a Rapid DNA 


analysis consisting of a Rapid DNA instrument, the PCR STR typing test kit/Rapid DNA 


cartridge, and an integrated Expert System used to develop a CODIS acceptable STR profile 


from a casework reference sample.  


 


Reagent is a substance or mixture of substances used in the analysis process to detect, 


measure, produce, or interact with other substances. 


 


Reagent blank control is an analytical control that is used to monitor contamination from 


extraction to DNA typing results and contains no intentionally added template DNA.  


 


Regression testing is the process of testing an updated software program to confirm that 


modifications or new functionality do not unacceptably alter or terminate a desired 


functionality that behaved correctly before the change was implemented. 


 


Reinterpretation is the reassessment of legacy data that may change the previously 


documented results. This may be due to a reevaluation of any of the allele calls or genotype 


calls [to include potential allelic drop-out], removal of alleles (or entire loci) from statistical 


estimates, or a change in the assumptions.  


 


Reliability testing is the process of testing a software program beyond its functional 


aspects to ensure it works appropriately in the laboratory environment. This may include 


testing multi-user or multi-site scenarios, direct-access and network/server-access 


scenarios, and interaction with other software programs. 


 


Review is an evaluation of documentation to check for consistency, accuracy, completeness, 


and compliance.  


 


Second agency is an entity or organization external to and independent of the laboratory.  


 


Semi-annual is used to describe an event that takes place two times during one calendar 


year, with the first event taking place in the first six months of that year and the second 


event taking place in the second six months of that year, and where the interval between the 


two events is at least four months and not more than eight months. 


 


Sensitivity studies (for the purposes of Standard 8.3) are used to assess the ability to obtain 


reliable results from a range of DNA quantities, to include the upper and lower limits of the 


assay. 


 


Sensitivity studies (for the purposes of Standard 8.8) are used to assess the ability of the 


system to reliably determine the presence of a contributor’s DNA over a broad variety of 


evidentiary typing results (to include mixtures and low-level DNA quantities).  


 


Service (for the purposes of Standard 10) is the performance of adjustments or specified 


procedures by the user, manufacturer, or other service personnel in order to ensure the 


intended performance of instruments and equipment.  
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Specificity studies (for the purposes of Standard 8.3) are used to assess the ability to detect 


genetic information from non-targeted species (e.g., detection of microbial DNA in a human 


assay). The detection of genetic information from non-targeted species does not necessarily 


invalidate the use of the assay, but may help define the limits of the assay.  


 


Specificity studies (for the purposes of Standard 8.8) are used to evaluate the ability of the 


system to provide reliable results over a broad variety of evidentiary typing results (to 


include mixtures and low-level DNA quantities).  


 


Stochastic threshold is the peak height or signal magnitude value, determined through 


validation studies, below which it is reasonable to assume that, at a given locus, allelic 


dropout of a sister allele in a heterozygous pair may have occurred. 


 


Technical leader (or equivalent role, position, or title as designated by the laboratory) is an 


employee who is accountable for the technical operations of the laboratory and who is 


authorized to initiate, suspend, and resume laboratory operations. 


 


Technical review is an evaluation of reports, notes, data, and other documents to ensure 


there is an appropriate and sufficient basis for the scientific conclusions.  


 


Technical reviewer is an employee or contract employee who is a current or previously 


qualified analyst that performs a technical review of, and is not an author of, the applicable 


report or its contents.  


 


Technician (or equivalent role, position, or title as designated by the laboratory) is an 


employee or contract employee who performs analytical procedures on forensic samples or 


casework reference samples under the direction of a qualified analyst. Technicians do not 


interpret data to reach conclusions on typing results or prepare final reports. 


 


Technology is used to describe the type of forensic DNA analysis performed in the 


laboratory, such as RFLP, STR, YSTR, XSTR, SNP, microhaplotypes or mitochondrial 


DNA.  


 


Test kit is a preassembled set of reagents (or laboratory assembled equivalent) that allows 


the user to conduct a specific DNA extraction, quantification, or amplification method. A 


laboratory assembled equivalent may be referred to as a test system. 


 


Typing test kit is a preassembled set of reagents (or laboratory assembled equivalent) that is 


used to generate a DNA type.  


 


Underlying scientific principle is a rule concerning a natural phenomenon or function that 


is a part of the basis used to proceed to more detailed scientific functions. 
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Uninterpretable is a determination that DNA data cannot be interpreted (e.g., due to poor or 


limited data quality, data that fail to meet laboratory quality requirements). Uninterpretable 


data may result in an inconclusive conclusion.  


 


Validation is a process by which a method is evaluated to determine its efficacy and 


reliability for forensic casework analysis and includes the following:  


1)     Developmental validation, which is the acquisition of test data and 


determination of conditions and limitations of a new or novel DNA method for use 


on forensic samples.  


2)     Internal validation, which is an accumulation of test data within the laboratory 


to demonstrate that established methods and procedures perform as expected in the 


laboratory. 


 


Vendor laboratory is a governmental or private laboratory that provides DNA analysis 


services to another laboratory or agency and does not take ownership of the DNA data for 


purposes of entry into CODIS.  


 


Work product is the material that is generated as a function of analysis that is not subject to 


a chain of custody. 


 


 


3. QUALITY ASSURANCE PROGRAM 


 


STANDARD 3.1 The laboratory shall establish, follow, and maintain a documented quality 


system that is appropriate to the testing activities and is equivalent to, or more stringent 


than, what is required by these standards. 


 


3.1.1 The quality system shall be documented in a manual that includes or references 


the following elements: 


 


3.1.1.1 Goals and objectives 


 


3.1.1.2 Organization and management 


 


3.1.1.3 Personnel 


 


3.1.1.4 Training 


 


3.1.1.5 Facilities and evidence control 


 


3.1.1.6 Validation 


 


3.1.1.7 Analytical procedures 


 


3.1.1.8 Equipment  
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3.1.1.9 Reports 


 


3.1.1.10 Review 


 


3.1.1.11 Proficiency testing 


 


3.1.1.12 Corrective action 


 


3.1.1.13 Audits 


 


3.1.1.14 Professional development 


 


3.1.1.15 Outsourcing ownership 


 


3.1.2 Any document referenced within the quality manual shall be available on-site 


or be readily accessible. 


 


STANDARD 3.2 The laboratory shall have and follow a policy regarding document 


retention that specifically addresses proficiency tests, corrective action, audits, training 


records, continuing education, case files, and court testimony monitoring.  


 


STANDARD 3.3 The quality system as applicable to DNA shall be reviewed annually 


independent of the audit required by Standard 15. The review of the quality system shall be 


completed under the direction of the technical leader. The quality system review shall be 


approved by the technical leader. 


 


STANDARD 3.4 The laboratory shall annually review case files determined by the 


technical leader to be a representative sample of the cases worked. This review of case files 


shall be independent of an external audit conducted under Standard 15. The scope of the 


review shall be defined prior to each annual review and shall be approved by the technical 


leader.  


 


 


4. ORGANIZATION AND MANAGEMENT 


 


STANDARD 4.1 The laboratory shall: 


 


4.1.1 Have a managerial staff with the authority and resources needed to discharge 


their duties and meet the requirements of the standards in this document. 


 


4.1.2 Have a technical leader who is accountable for the technical operations. Multi-


laboratory systems shall have at least one technical leader. 


 


4.1.3 Have a casework CODIS administrator who is accountable for CODIS on-site 


at each individual laboratory facility utilizing CODIS. 
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4.1.4 Have at least two full-time employees who are qualified analysts.  


 


4.1.5 Specify and document the responsibility, authority, and interrelation of all 


personnel who manage, perform, or verify work affecting the validity of the DNA 


analysis.  


 


4.1.6 Have and follow a documented contingency plan that is approved by 


laboratory management if the technical leader position is vacated or if the number of 


qualified analysts falls below two full-time employees who are qualified analysts. 


 


STANDARD 4.2 The laboratory shall have a policy that defines either the date of 


hire/appointment/promotion or the date of qualification to be used by the laboratory for 


determining the applicable version of the standards for education, experience and training 


requirements. 


 


 


5. PERSONNEL 


 


STANDARD 5.1 Laboratory personnel shall have the education, training, and experience 


commensurate with the examination and testimony provided. 


 


5.1.1 The laboratory shall have a written job description for personnel, that may be 


augmented by additional documentation, which defines responsibilities, duties, and 


skills. 


 


5.1.2 The laboratory shall maintain records on the relevant qualifications, training, 


skills, and experience of the technical personnel. 


 


STANDARD 5.2 The technical leader shall be a full-time employee of the laboratory or 


multi-laboratory system and shall meet the following qualifications: 


 


5.2.1 Minimum educational requirements: The technical leader of a laboratory shall 


have, at a minimum, a Master's degree in a biology-, chemistry-, or forensic science-


related area and shall have successfully completed 12 semester or equivalent credit 


hours from a combination of undergraduate and graduate coursework covering the 


following subject areas: biochemistry, genetics, molecular biology, and statistics or 


population genetics. 


 


5.2.1.1 The 12 semester or equivalent credit hours shall include at least one 


graduate level course registering three or more semester or equivalent credit 


hours. 


 


5.2.1.2 The specific subject areas listed in Standard 5.2.1 shall constitute an 


integral component of any coursework used to demonstrate compliance with 


this standard. 
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5.2.1.3 Individuals who have completed coursework with titles other than 


those listed in Standard 5.2.1 shall demonstrate compliance with this 


standard through a combination of pertinent materials such as a syllabus, 


letter from the instructor, or other document that supports the course content. 


 


5.2.1.4 If the degree requirements of Standard 5.2.1 were waived by the 


American Society of Crime Laboratory Directors (ASCLD) in accordance 


with criteria approved by the FBI Director, such a documented waiver shall 


be permanent and portable.  


 


5.2.2 Minimum experience requirements: Any technical leader appointed prior to 


July 1, 2009, shall have three years of forensic DNA laboratory experience obtained 


at a laboratory where forensic DNA testing was conducted for the identification and 


evaluation of biological evidence in criminal matters. Any technical leader appointed 


on or after July 1, 2009, shall have a minimum of three years of human DNA 


(current or previous) experience as a qualified analyst on forensic samples.  


 


5.2.3 Any technical leader appointed on or after July 1, 2020 shall be a currently or 


previously qualified analyst in each technology utilized in the laboratory, or have 


documented training in each technology utilized in the laboratory within one year of 


appointment.   


 


5.2.4 The technical leader shall have previously completed or will successfully 


complete the FBI’s DNA auditor training course within one year of appointment.  


 


5.2.5 The technical leader shall have the following authority and minimum 


responsibilities: 


 


5.2.5.1 Oversee the technical operations of the laboratory. 


 


5.2.5.2 Authority to initiate, suspend, and resume technical operations for the 


laboratory or an individual. 


 


5.2.5.3 Evaluate and approve all validations and new or modified methods 


used by the laboratory. 


 


5.2.5.4 Review the training records for newly qualified analysts, technicians 


and technical reviewers and approve their qualifications prior to independent 


casework analysis. Review, verify, and approve the academic transcripts for 


newly qualified analysts and technical reviewers. 


 


5.2.5.5 Approve the technical specifications for outsourcing agreements. 


 


5.2.5.6 Review internal and external DNA Audit documents and, if 


applicable, approve corrective action(s).  
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5.2.5.7 Review, on an annual basis, the procedures of the laboratory. 


 


5.2.5.8 Review and approve the training, quality assurance, and proficiency 


testing programs in the laboratory. 


 


5.2.5.9 Review potential conflicts of interest when contract employees are 


employed by multiple NDIS participating and/or vendor laboratories. 


 


5.2.6 The technical leader shall be accessible to the laboratory to provide on-site, 


telephone, or electronic consultation as needed. A multi-laboratory system may have 


one technical leader over a system of separate laboratory facilities. For multi-


laboratory systems, the technical leader shall conduct and document a site visit to 


each laboratory at least semi-annually. 


 


5.2.7 Newly appointed technical leaders shall be responsible for the review of the 


following within one year of appointment: 


 


5.2.7.1 Validation studies and analytical procedures currently used by the 


laboratory; and 


 


5.2.7.2 Educational and training records of currently qualified analysts and 


technical reviewers. 


 


STANDARD 5.3 The casework CODIS administrator shall be an employee of the 


laboratory and meet the following qualifications: 


 


5.3.1 Minimum educational requirements: The casework CODIS administrator shall 


meet the education requirements for an analyst as defined in Standard 5.4. A 


casework CODIS administrator appointed prior to July 1, 2020 shall be deemed to 


have satisfied the minimum educational requirements; satisfaction of these minimum 


educational requirements shall be applicable to the specific laboratory by which the 


casework CODIS administrator is employed by prior July 1, 2020 and shall not be 


portable. 


 


5.3.2 Minimum experience requirements: A casework CODIS administrator shall be 


a current or previously qualified analyst as defined in Standard 5.4 with documented 


mixture interpretation training. A casework CODIS administrator appointed prior to 


July 1, 2009 who is not or has never been a qualified analyst (with documented 


training in mixture interpretation) shall be deemed to have satisfied the minimum 


experience requirements upon completion of FBI sponsored CODIS training; 


satisfaction of these minimum requirements shall be applicable to the specific 


laboratory the casework CODIS administrator is employed by prior to July 1, 2009 


and shall not be portable. 


 


5.3.3 Minimum CODIS training requirements: The casework CODIS administrator 


shall successfully complete the FBI-sponsored training in CODIS software within 
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six months of assuming CODIS casework administrator duties if the administrator 


had not previously completed such training. The casework CODIS administrator 


shall successfully complete the FBI’s DNA auditor training course within one year 


of assuming his/her administrator duties if the administrator had not previously 


completed such training. 


 


5.3.4 The casework CODIS administrator shall have the following minimum 


responsibilities: 


 


5.3.4.1 Administer the laboratory’s local CODIS network. 


 


5.3.4.2 Schedule and document the CODIS computer training of casework 


analysts. 


 


5.3.4.3 Ensure that the security of data stored in CODIS is in accordance 


with state and/or federal law and NDIS operational procedures. 


 


5.3.4.4 Ensure that the quality of data stored in CODIS is in accordance with 


state and/or federal law and NDIS operational procedures. 


 


5.3.4.5 Ensure that matches are dispositioned in accordance with NDIS 


operational procedures. 


 


5.3.5 The casework CODIS administrator shall be authorized to terminate an 


analyst’s or laboratory’s participation in CODIS until the reliability and security of 


the computer data can be assured in the event an issue with the data is identified.   


 


5.3.6 A laboratory shall not upload DNA profiles to NDIS in the event that the 


casework CODIS administrator position is unoccupied. 


 


STANDARD 5.4 The analyst shall be an employee or contract employee of the laboratory 


and meet the following qualifications: 


 


5.4.1 Minimum educational requirements: The analyst shall have a bachelor’s (or its 


equivalent) or an advanced degree in a biology-, chemistry-, or forensic science-


related area and shall have successfully completed coursework (graduate or 


undergraduate level) covering the following subject areas: biochemistry, genetics, 


and molecular biology. Any analyst hired/appointed/promoted or qualified (as 


defined by the laboratory per Standard 4.2) prior to July 1, 2020, shall have 


coursework and/or training in statistics and/or population genetics as it applies to 


forensic DNA analysis. Any analyst hired/appointed/promoted or qualified (as 


defined by the laboratory pursuant to Standard 4.2) on or after July 1, 2020, shall 


have successfully completed coursework covering statistics and/or population 


genetics. 


 







 


 


APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020 18 of 41 


5.4.1.1 The specific subject areas listed in Standard 5.4.1 shall be an integral 


component of any coursework for compliance with this standard. 


 


5.4.1.2 Analysts appointed or hired on or after July 1, 2009 shall have a 


minimum of nine cumulative semester hours or equivalent that cover the 


required subject areas of biochemistry, genetics, and molecular biology. 


 


5.4.1.3 Analysts who have completed coursework with titles other than those 


listed in 5.4.1 above shall demonstrate compliance with this standard through 


a combination of pertinent materials, such as a syllabus, letter from the 


instructor, or other document that supports the course content. The technical 


leader shall approve compliance with this standard.    


 


5.4.2 Minimum experience requirements: The analyst shall have six months of 


forensic human DNA laboratory experience. If prior forensic human DNA 


laboratory experience is accepted by a laboratory, the prior experience shall be 


documented and augmented by additional training, as needed. The analyst shall 


successfully complete the required training. 


 


STANDARD 5.5 The technical reviewer shall be an employee or contract employee of the 


laboratory. The technical reviewer shall meet the education and experience requirements in 


Standard 5.4 and shall meet the following: 


 


5.5.1 A current or previously qualified analyst. 


 


5.5.2 Successful completion of documented training.  


 


STANDARD 5.6 The technician shall be an employee or contract employee of the 


laboratory and shall successfully complete the laboratory’s documented training program. 


 


STANDARD 5.7 The technical leader shall verify and approve the education, to include a 


review of academic transcripts, of each analyst and technical reviewer.   


 


 


6.  TRAINING 


 


STANDARD 6.1 The laboratory shall have a training program documented in a training 


manual for qualifying analysts and technicians. The training program shall: 


 


6.1.1 Address all DNA analytical, interpretation, and/or statistical procedures used in 


the laboratory.  


 


6.1.2 Include practical exercises encompassing the examination of a range of 


samples routinely encountered in casework.  
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6.1.3 Teach and assess the technical skills and knowledge required to perform DNA 


analysis. 


 


6.1.3.1 The training program for analysts shall include the skills and 


knowledge required to conduct a technical review.  


 


6.1.4 Include an assessment of oral communication skills and/or a mock court 


exercise. 


 


6.1.5 Include requirements for competency testing.  


 


STANDARD 6.2 The technical leader shall approve any modifications to an analyst’s, 


technical reviewer’s, technician’s, or laboratory support personnel’s required training based 


on the documented assessment of the individual’s previous training and experience.                                                                                 


 


STANDARD 6.3 All analyst/technician(s), regardless of previous experience, shall 


successfully complete competency testing covering the routine DNA methods, 


interpretation, and/or statistical procedures that the analyst/technician will perform prior to 


participating in independent casework.  


 


6.3.1 Competency testing for a new analyst shall include a practical component, and 


written and/or oral components. 


 


6.3.2 Competency testing for a new technician shall include a practical component. 


 


STANDARD 6.4 For an analyst or technician, currently or previously qualified within the 


laboratory, to be qualified in a new or additional method, the laboratory shall teach and 


assess the technical skills and knowledge required to perform the additional method.  


 


6.4.1 Before the use of a new or additional method on forensic samples or casework 


reference samples, the analyst and/or technician shall successfully complete 


competency testing to the extent of his/her participation in casework analyses. The 


competency testing shall include a practical component. 


 


STANDARD 6.5 For an analyst, currently or previously qualified within the laboratory, to 


be qualified to interpret data and generate reports for a new or additional technology, typing 


test kit, platform, or interpretation software, the laboratory shall teach and assess the 


technical skills and knowledge required to interpret data, reach conclusions, and generate 


reports using the additional technology, typing test kit, platform, or interpretation software.  


 


6.5.1 Before the use of a new or additional technology, typing test kit, platform or 


interpretation software on forensic samples or casework reference samples, the 


analyst shall successfully complete competency testing using the additional 


technology, typing test kit, platform or interpretation software to the extent of his/her 


participation in casework analyses. The competency testing shall include a practical 


component. 
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STANDARD 6.6 A technical reviewer, who is not currently qualified as an analyst in the 


laboratory, shall receive training on the case notes, data analysis, interpretation, and 


reporting criteria for any method, technology, typing test kit, platform, or interpretation 


software or the legacy technology, typing test kit, platform and/or interpretation software on 


which they were not previously qualified as an analyst in the laboratory. 


 


6.6.1 The technical reviewer shall successfully complete competency testing before 


completing a technical review of data and/or reports using the additional method, 


technology, typing test kit, platform or interpretation software used in casework 


analyses. 


 


6.6.1.1 For a technical reviewer who is a contract employee conducting 


reviews for an NDIS participating laboratory, the competency testing shall be 


administered by the NDIS participating laboratory.  


 


STANDARD 6.7 For an analyst to be qualified in reinterpretation of legacy data, for which 


they were not previously qualified within the laboratory, the analyst shall demonstrate the 


technical skills and knowledge required to interpret data, reach conclusions, and generate 


reports in the legacy technology, typing test kit, and/or platform. 


 


6.7.1 The analyst shall successfully complete competency testing in the legacy 


technology, typing test kit, and/or platform to the extent of his/her participation in 


casework analyses. The competency testing shall include practical components of 


reinterpretation. 


 


STANDARD 6.8 The laboratory shall have and follow procedures for maintaining or 


reestablishing the technical skills and knowledge of analysts and technical reviewers who 


reinterpret legacy data for which they are qualified or previously qualified and whose 


external proficiency testing does not include a legacy technology, typing test kit or platform. 


 


6.8.1 The technical leader shall review the documentation of an analyst’s or 


technical reviewer’s maintenance or reestablishment of the technical skills and 


knowledge and authorize the analyst or technical reviewer to reinterpret legacy data 


for no more than a two year period.  


 


STANDARD 6.9 The technical leader shall review the training records for the analyst, 


technician, and/or technical reviewer and approve his/her qualifications prior to independent 


casework responsibilities. 


 


STANDARD 6.10 The analyst, technician, and/or technical reviewer shall be authorized to 


independently perform assigned job responsibilities and the date(s) shall be documented. 


 


STANDARD 6.11 Laboratory support personnel shall have documented training specific to 


their job function(s). 
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STANDARD 6.12 The laboratory shall have and follow a policy for addressing retraining of 


personnel when necessary. The technical leader shall be responsible for evaluating the need 


for and assessing the extent of retraining. The retraining plan shall be approved by the 


technical leader. 


  


6.12.1 The individual shall successfully complete competency testing prior to his/her 


return to participation in casework analyses. This competency testing shall include a 


practical component. 


 


STANDARD 6.13 The laboratory shall maintain records on the training, including 


successful completion of competency testing, of the laboratory personnel. 


 


 


7. FACILITIES AND EVIDENCE CONTROL 


 


STANDARD 7.1 The laboratory shall have a facility that is designed to ensure the integrity 


of the analyses and the evidence.   


 


7.1.1 The laboratory shall have secure, controlled access areas for evidence storage. 


 


7.1.2 Except as provided in Standard 7.1.3.1, techniques performed prior to PCR 


amplification such as evidence examinations, DNA extractions, and PCR setup shall 


be conducted at separate times or in separate spaces from each other.  


 


7.1.3 Except as provided in Standard 7.1.3.1, amplified DNA product, including real 


time PCR, shall be generated, processed, and maintained in a room(s) separate from 


the evidence examination, DNA extractions, and PCR setup areas. The doors 


between rooms containing amplified DNA and other areas shall remain closed 


except for passage. 


 


7.1.3.1 A Rapid DNA instrument/System used for processing casework 


reference samples shall be maintained in rooms outside of evidence 


examination areas or those containing amplified DNA. 


 


STANDARD 7.2 The laboratory shall have and follow procedures for laboratory security. 


 


7.2.1 Access to the laboratory shall be controlled and limited in a manner to prevent 


access to the operational areas by unauthorized personnel. All exterior entrance/exit 


points require security controls that limit entry and access into the operational areas. 


The distribution of all keys, combinations, etc., shall be documented and limited to 


the personnel designated by laboratory management. 


 


STANDARD 7.3 The laboratory shall have and follow a documented evidence control 


program to ensure the integrity of physical evidence.  
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7.3.1 Evidence shall be marked with a unique identifier on the evidence package. 


The laboratory shall clearly define what constitutes evidence and what constitutes 


work product. The laboratory shall have and follow a method to distinguish each 


sample throughout processing.  


 


7.3.2 Chain of custody for all evidence shall be documented and maintained in 


written, printed or electronic format. The chain of custody shall include the 


signature, initials, or electronic equivalent of each individual receiving or 


transferring the evidence, the corresponding date for each transfer, and the 


evidentiary item(s) transferred. 


 


7.3.3 The laboratory shall have and follow procedures that address handling and 


preserving the integrity of evidence and work product designed to minimize loss, 


contamination, and/or deleterious change. 


 


7.3.3.1 The laboratory shall have and follow a policy or procedure for 


securing evidence and work product in progress.   


 


7.3.3.2 The laboratory shall have and follow a policy or procedure for 


properly sealing evidence. 


 


STANDARD 7.4 The laboratory shall have a policy on sample consumption. 


 


7.4.1 Where possible, the laboratory shall retain or return a portion of the evidence 


sample or extract. 


 


STANDARD 7.5 The laboratory shall have and follow a policy for the disposition of 


evidence. 


 


 


8. VALIDATION 


 


STANDARD 8.1 The laboratory shall use validated methods for DNA analyses.  


 


STANDARD 8.2 Developmental validation shall precede the implementation of any new 


methods used for forensic DNA analysis. 


 


8.2.1 Developmental validation studies shall include, where applicable, 


characterization of the genetic marker, species specificity, sensitivity studies, 


stability studies, case-type samples, population studies, mixture studies, precision 


and accuracy studies, and PCR-based studies. PCR-based studies include reaction 


conditions, assessment of differential and preferential amplification, effects of 


multiplexing, assessment of appropriate controls, and product detection studies. All 


validation studies shall be documented. 
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8.2.2 Peer-reviewed publication of the underlying scientific principle(s) of a method 


shall be required. 


 


STANDARD 8.3 Except as provided in Standard 8.3.1.1, internal validation of all manual 


and robotic methods shall be conducted by each laboratory with the appropriate sample 


number and type to demonstrate the reliability and potential limitations of the method.   


 


8.3.1 Internal validation studies shall include as applicable: known and non-


probative evidence samples or mock evidence samples, precision and accuracy 


studies, sensitivity and stochastic studies, mixture studies, and contamination 


assessment studies.  


 


8.3.1.1 Internal validation data may be shared by all locations in a multi- 


laboratory system. The summary of the shared validation data shall be 


available at each site. Each laboratory in a multi-laboratory system shall 


complete, document and maintain applicable site-specific precision, 


sensitivity, and contamination assessment studies. 


 


8.3.2 Internal validation shall define quality assurance parameters and interpretation 


guidelines, including, as applicable, guidelines for mixture interpretation and the 


application of appropriate statistical calculations.   


 


8.3.2.1 Mixture interpretation validation studies shall include samples with a 


range of the number of contributors, template amounts, and mixture ratios 


expected to be interpreted in casework. 


 


8.3.3 Internal validation studies shall be conducted prior to implementing a change 


in platform instrument model or typing test kit. 


 


8.3.4 Internal validation studies shall be documented and summarized. Internal 


validation shall be reviewed and approved by the technical leader prior to 


implementing a procedure for forensic applications. 


 


STANDARD 8.4 Newly validated DNA methods (from amplification through 


characterization), typing test kit, or platform instrument model shall be checked against 


an appropriate and available certified reference material (or sample made traceable to 


the certified reference material) prior to the implementation of the method for forensic 


analysis.   


 


STANDARD 8.5 The performance of a modified procedure shall be evaluated by 


comparison to the original procedure using similar DNA samples and the 


evaluation documented. The evaluation shall be reviewed and approved by the 


technical leader prior to the implementation of the modified procedure into 


casework applications. 
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STANDARD 8.6 A Rapid DNA instrument used for modified Rapid DNA analysis on 


casework reference samples shall be validated in accordance with Standard 8. 


 


STANDARD 8.7 An NDIS approved Rapid DNA System shall require a performance 


check prior to use on casework reference samples. 


 


STANDARD 8.8 New software or new modules of existing software and modifications to 


software shall be evaluated to assess the suitability of the software for its intended use in 


the laboratory and to determine the necessity of validation studies or software testing. 


This evaluation shall include the determination of which studies will and will not be 


conducted and shall be documented. 


 


8.8.1 New software or new modules of existing software that are used as a 


component of instrumentation, for the analysis and/or interpretation of DNA data, 


or for statistical calculations, shall be subject to developmental validation prior to 


implementation in forensic DNA analysis.  


 


8.8.1.1 With the exception of legally protected information, the underlying 


scientific principle(s) utilized by software with an impact on the analytical 


process, interpretation, or statistical calculations shall be publicly available 


for review or published in a peer-reviewed scientific journal. 


 


8.8.1.2 Developmental software validation studies for new software or new 


modules of existing software used as a component of instrumentation shall 


include at a minimum, functional testing and reliability testing. 


 


8.8.1.3 Developmental software validation studies for new software or new 


modules of existing software for the analysis and/or interpretation of 


DNA data shall include at a minimum, functional testing, reliability testing, 


and as applicable, accuracy, precision, sensitivity, and specificity studies. 


 


8.8.1.4 Developmental software validation studies for new software or new 


modules of existing software for statistical calculations shall include at a 


minimum, functional testing, reliability testing, and as applicable, accuracy, 


and precision studies. 


 


8.8.2 New software or new modules of existing software that are used as a 


component of instrumentation, for the analysis and/or interpretation of DNA data, 


or for statistical calculations shall be subject to internal validation specific to the 


laboratory’s intended use prior to implementation in forensic DNA analysis. 


 


8.8.2.1 Internal software validation studies for new software or new 


modules of existing software used as a component of instrumentation shall 


include functional testing and reliability testing. 


 







 


 


APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020 25 of 41 


8.8.2.2 Internal software validation studies for new software or new 


modules of existing software for the analysis and/or interpretation of 


DNA data shall include functional testing, reliability testing, and, as 


applicable, precision and accuracy studies, sensitivity, and specificity 


studies.  


 


8.8.2.3 Internal software validation studies for new software or new 


modules of existing software for statistical calculations shall include 


functional testing, reliability testing, and, as applicable, precision and 


accuracy studies.  


 


8.8.2.4 Software that does not impact the analytical process, interpretation, 


or statistical calculations shall require at a minimum, a functional test. 


 


8.8.3 Modifications to software as described in Standards 8.8.1 and 8.8.2 shall be 


evaluated to determine if the modifications result in major or minor revisions to 


the software.  


 


8.8.3.1 A major revision to software used as a component of 


instrumentation shall require validation prior to implementation. Software 


validation studies shall include functional testing, reliability testing, and 


regression testing. 


 


8.8.3.2 A major revision to software used for the analysis and/or 


interpretation of DNA data shall require validation prior to 


implementation. Software validation studies shall include functional 


testing, reliability testing, regression testing, and, as applicable, precision 


and accuracy studies, sensitivity, and specificity studies.  


 


8.8.3.3 A major revision to software used for statistical calculations shall 


require validation prior to implementation. Software validation studies 


shall include functional testing, reliability testing, regression testing, and, 


as applicable, precision and accuracy studies. 


 


8.8.3.4 A minor revision to software that does not impact the analytical 


process, interpretation, or statistical calculations shall require at a minimum, 


a functional test. 


  


8.8.4 Software validation studies and software testing may be shared by all locations 


in a multi-laboratory system. The summary of the shared validation data shall be 


available at each site. Each laboratory in a multi-laboratory system shall complete, 


document and maintain applicable site-specific reliability testing. 


 


8.8.5 Software validation and testing shall be documented. Software validation and 


testing shall be reviewed and approved by the technical leader prior to 


implementation. 
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STANDARD 8.9 Developmental validation studies, internal validation studies, modified 


procedure evaluations, and software testing, including the approval of the technical leader, 


shall be retained and available for review.  


 


 


9. ANALYTICAL PROCEDURES   
 


STANDARD 9.1 The laboratory shall have and follow analytical procedures supported by 


the internal validations and approved by the technical leader.  


 


9.1.1 The laboratory shall have and follow a standard operating procedure for each 


analytical method used by the laboratory including the appropriate analytical 


controls required for DNA analysis and data interpretation. 


 


STANDARD 9.2 The laboratory shall use reagents that are suitable for the methods 


employed.   


 


9.2.1 The laboratory shall have procedures for documenting commercial reagents 


and for the formulation of in-house reagents.  


 


9.2.2 Commercial reagents shall be labeled with the identity of the reagent and the 


expiration date as provided by the manufacturer or as determined by the laboratory.  


 


9.2.3 In-house reagents shall be labeled with the identity of the reagent, the date of 


preparation and/or expiration, and the identity of the individual preparing the 


reagent.  


 


STANDARD 9.3 The laboratory shall identify critical reagents and evaluate them prior to 


use in casework. The following shall be identified as critical:  


 


9.3.1 Test kits or systems for DNA quantification or amplification.  


 


9.3.2 Thermostable DNA polymerase, primer sets and allelic ladders used for 


genetic analysis that are not tested as test kit components under Standard 9.3.1.  


 


9.3.3 Rapid DNA cartridges. 


 


9.3.4 Other laboratory defined critical reagents. 


 


STANDARD 9.4 Except as provided in Standard 9.4.1, the laboratory shall quantify or 


otherwise calculate the amount of human DNA in forensic samples prior to nuclear DNA 


amplification.  


 







 


 


APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020 27 of 41 


9.4.1 Quantification of human DNA for casework reference samples shall not be 


required if a laboratory has a validated system demonstrated to reliably yield 


successful DNA amplification and typing without prior quantification.  


 


STANDARD 9.5 Except for Rapid DNA instruments/Systems used to analyze casework 


reference samples pursuant to Standards 9.7 and/or 9.8, the laboratory shall monitor the 


analytical procedures using the following analytical controls and standards.  


 


9.5.1 Reagent blank controls associated with each extraction set being analyzed shall 


be:  


 


9.5.1.1 Extracted concurrently and treated with the most sensitive conditions 


as the samples;  


 


9.5.1.2 Amplified utilizing the same typing test kit, instrument model, and 


sensitivity conditions as required by the sample(s) containing the least 


amount of DNA; and   


 


9.5.1.3 Typed utilizing the same instrument model, injection conditions and 


most sensitive volume conditions of the extraction set.   


 


9.5.2 Where quantification is used, quantification standards shall be used. If a virtual 


or external standard curve is utilized, a calibrator must be run concurrently with the 


samples.  


 


9.5.3 Positive and negative amplification controls associated with samples being 


typed shall be amplified concurrently using the same typing test kit on the same 


instrument as the samples.  


 


9.5.3.1 Except as provided in 9.5.4.1, all samples typed shall also have the 


corresponding amplification controls typed.   


 


9.5.4 For laboratories performing sequencing, the laboratory shall use positive and 


negative sequencing controls concurrently sequenced using the same typing test kit 


on the same instrument as the samples.   


  


9.5.4.1 If the positive amplification control is not used as the positive 


sequencing control, the laboratory shall have and follow procedures for the 


evaluation of the positive amplification control. 


 


9.5.5 Allelic ladders and internal size standards for PCR-based systems, as 


applicable.   


 


STANDARD 9.6 The laboratory shall have and follow written guidelines for the 


interpretation of data that are based on and supported by internal validation studies. The 


laboratory shall:    
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9.6.1 Have criteria to evaluate quantification standards, internal size standards, 


allelic ladders and analytical controls.  


 


9.6.2 Have criteria for the interpretation of non-allelic peaks/signal. 


 


9.6.3 Have criteria for the interpretation of allelic peaks/signal. 


 


9.6.4 Define the thresholds used for interpretation. As appropriate to the 


interpretation model utilized, the laboratory shall establish the following thresholds: 


 


9.6.4.1 Analytical Threshold  


  


9.6.4.2 Stochastic Threshold 


 


9.6.5 Define criteria for uninterpretable data.  


 


9.6.6 Have and follow procedures for mixture interpretation that address the 


following:  


 


9.6.6.1 The assessment of the number of contributors.   


 


9.6.6.2 The separation of contributors (e.g., major versus minor). 


 


9.6.6.3 The criteria for deducing potential contributors. 


 


STANDARD 9.7 For modified Rapid DNA analysis, a laboratory shall: 


 


9.7.1 Have and follow written guidelines for the manual interpretation of data. 


     


 9.7.1.1 The laboratory shall verify that the internal size standard and allelic 


ladder results meet the laboratory’s interpretation guidelines.   


 


9.7.2 Have and follow procedures to address the use of positive sample controls and 


negative sample controls.   


 


STANDARD 9.8 For Rapid DNA analysis, a laboratory shall have and follow procedures to 


address the use of positive sample controls and negative sample controls.  


 


9.8.1 The Rapid DNA cartridge shall include an internal size standard with each 


sample. 


 


STANDARD 9.9 The laboratory shall define criteria for the formulation of inclusionary, 


exclusionary, and inconclusive conclusions. 
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STANDARD 9.10 The laboratory shall have and follow procedures for statistical 


calculations and the reporting of results and conclusions that address the following: 


 


9.10.1 The assumptions that can be made when formulating conclusions. 


 


9.10.2 Performing statistical analysis in support of any inclusion that is determined 


to be relevant in the context of the case. 


 


9.10.3 Documenting of the genetic loci and assumptions used for statistical 


calculations, at a minimum, in the case notes. 


 


9.10.4 Not using uninterpretable data in statistical calculations. 


 


9.10.5 The approaches to performing statistical calculations. 


 


9.10.5.1 For autosomal STR typing, the procedure shall address homozygous 


and heterozygous typing results, multiple locus profiles, mixtures, minimum 


allele frequencies, and where appropriate, biological relationships. 


 


9.10.5.2 For lineage marker testing, the procedure shall address parameters 


specific for the applicable lineage marker statistical calculations.  


 


9.10.5.3 The laboratory shall use loci that are shown to be in Hardy-


Weinberg equilibrium and statistically unlinked, when using the product rule 


for statistical calculations.   


 


9.10.6 The source of the population database(s) used in any statistical calculations. 


 


9.10.7 The criteria for source attribution declarations, when applicable. 


 


STANDARD 9.11 The laboratory shall have and follow a procedure to address the 


reinterpretation of legacy data. 


 


STANDARD 9.12 The laboratory shall have and follow a procedure for the detection and 


control of contamination.  


 


9.12.1 The laboratory shall have and follow procedures for cleaning and 


decontaminating facilities and equipment. 


 


 


10. EQUIPMENT  


 


STANDARD 10.1 The laboratory shall use equipment suitable for the methods employed. 


 


STANDARD 10.2 The laboratory shall identify critical equipment or instruments and have 


and follow a program to ensure they are maintained. 
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10.2.1 At minimum, the following shall be identified as critical: 


 


10.2.1.1 Handheld mechanical pipettes 


 


10.2.1.2 A thermometer traceable to national or international standard(s) 


 


10.2.1.3 Incubators/heat blocks used in analytical procedures 


 


10.2.1.4 Robotic systems 


 


10.2.1.5 Thermal cyclers, including quantitative PCR 


 


10.2.1.6 Thermal cycler temperature verification systems 


 


10.2.1.7 Electrophoresis detection systems, including Genetic Analyzers 


 


10.2.1.8 Rapid DNA instruments/Systems 


 


10.2.1.9 Any additional instruments or equipment that produce DNA typing 


results 


 


STANDARD 10.3 The laboratory shall have procedures for conducting performance checks 


and evaluating results of critical equipment or instruments.  


 


10.3.1 New critical equipment or instruments, not requiring validation, shall undergo 


a performance check before use in casework analysis. Each additional critical 


instrument, of the same instrument model validated for use in the laboratory, shall 


require a performance check prior to use in casework analysis. 


 


10.3.2 The following critical equipment or instruments shall require annual 


performance checks: 


 


10.3.2.1 Handheld mechanical pipettes 


 


10.3.2.2 Incubators/heat blocks used in an analytical procedure 


 


10.3.2.3 Robotic systems 


 


10.3.2.4 Thermal cyclers, including quantitative-PCR 


 


10.3.2.5 Thermal cycler temperature verification systems 


 


10.3.2.6 Electrophoresis detection systems, including Genetic Analyzers 
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10.3.2.7 Any additional instruments or equipment that produce DNA typing 


results 


 


10.3.2.8 Other critical equipment or instruments defined by laboratory 


 


10.3.3 The following critical equipment or instruments shall require a performance 


check after repair or service: 


 


10.3.3.1 Robotic systems 


 


10.3.3.2 Thermal cyclers, including quantitative-PCR 


 


10.3.3.3 Electrophoresis detection systems, including Genetic Analyzers 


 


10.3.3.4 Rapid DNA instruments/Systems  


 


10.3.3.5 Any additional instruments or equipment that produce DNA typing 


results  


 


10.3.3.6 Other laboratory defined critical equipment or instruments 


 


10.3.4 A Rapid DNA instrument/System shall require a performance check 


upon installation. 


 


10.3.5 A Rapid DNA instrument/System shall undergo a performance check if the 


Rapid DNA instrument remains idle longer than the period recommended in the 


instrument specifications or as established by the laboratory. 


 


STANDARD 10.4 The laboratory shall maintain documentation of maintenance, service, 


repair, and performance checks. 


 


11. REPORTS 


 


STANDARD 11.1 The laboratory shall have and follow procedures for taking and 


maintaining casework notes to support the conclusions drawn in laboratory reports. The 


laboratory shall maintain all analytical documentation generated by technicians and/or 


analysts related to case analyses. The laboratory shall retain, in written, printed, or 


electronic format, sufficient documentation for each technical analysis to support the report 


conclusions such that another qualified individual can evaluate what was done and interpret 


the data. 


 


STANDARD 11.2 Casework reports shall include the following elements: 


 


11.2.1 Case identifier; 


 







 


 


APPROVED by the Director of the Federal Bureau of Investigation to take effect July 1, 2020 32 of 41 


11.2.2 Description of evidence examined and identification of samples tested;  


 


11.2.3 Technology used; 


 


11.2.4 Loci, sequence region, or amplification system; 


 


11.2.5 Results and/or conclusions for each forensic sample tested; 


 


11.2.6 A quantitative or qualitative interpretative statement to support all inclusions; 


 


11.2.7 Date of the report; 


 


11.2.8 Disposition of evidence; and 


 


11.2.9 A signature and title, or equivalent identification, of the person accepting 


responsibility for the content of the report. 


 


STANDARD 11.3 Except as otherwise provided by state or federal law, reports, case files, 


DNA records, and databases shall be confidential. 


 


11.3.1 The laboratory shall have and follow policies and/or procedures to ensure the 


privacy of the reports, case files, DNA records, and databases. 


 


11.3.2 The laboratory shall have and follow policies and/or procedures for the 


release of reports, case files, DNA records, and databases, in accordance with 


applicable state or federal law. 


 


11.3.3 The laboratory shall have and follow policies and/or procedures for the 


release of personally identifiable information in accordance with applicable state and 


federal law. 


 


 


12. REVIEW 


 


STANDARD 12.1 The laboratory shall have and follow a procedure to conduct and 


document technical and administrative reviews of all case files and reports to ensure 


conclusions and supporting data are reasonable and within the constraints of scientific 


knowledge.  


 


12.1.1 An individual conducting technical reviews shall be an analyst or technical 


reviewer qualified in the method, technology, typing test kit, platform, and 


interpretation software being reviewed. 


 


STANDARD 12.2 Completion of the technical review shall be documented and the 


technical review of forensic casework shall include the following elements: 
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12.2.1 A review of all case notes, all worksheets, and the electronic data (or 


printouts of such data) supporting the results and/or conclusions. 


 


12.2.2 A review of all analytical controls, internal size standards, and allelic ladders 


to verify that the expected results were obtained, except when using an NDIS 


approved Rapid DNA System on casework reference samples. 


 


12.2.3 A review of all DNA types to verify that they are supported by the raw or 


analyzed data (electropherograms or images), except when using an NDIS approved 


Rapid DNA System on casework reference samples. 


 


12.2.4 A review of all data to verify conclusions (i.e., inclusions, exclusions, 


inconclusive) are in compliance with laboratory guidelines. 


 


12.2.5 A review of statistical analysis, if applicable. 


 


12.2.6 A review of the final report’s content to verify compliance with Standard 11.2 


and that the results and/or conclusions are supported by the data.   


 


12.2.7 Verification that all profiles entered into CODIS are eligible, have the correct 


DNA types, and correct specimen category. 


 


12.2.7.1 Prior to upload to SDIS, entry of a DNA profile into a searchable 


category of SDIS, or search of SDIS, verification of the following criteria 


by two concordant assessments by a qualified analyst or technical reviewer: 


eligibility for CODIS, correct DNA types, and appropriate specimen 


category. 


 


STANDARD 12.3 Completion of the administrative review shall be documented and shall 


include the following elements, any or all of which may be included within the technical 


review: 


 


12.3.1 A review of the case file and final report for clerical accuracy and compliance 


with Standard 11.2. 


 


12.3.2 A review of chain of custody and disposition of evidence. 


 


STANDARD 12.4 The laboratory shall have and follow a policy and/or procedure to 


address unresolved discrepant conclusions between analysts and reviewer(s). 


 


STANDARD 12.5 The laboratory shall have and follow a procedure for the verification and 


resolution of database matches. 
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13. PROFICIENCY TESTING1 


 


STANDARD 13.1 Analysts, technical reviewers, technicians, and other personnel 


designated by the technical leader, shall undergo semi-annual external proficiency testing.  


 


13.1.1 Analysts qualified in more than one technology shall be proficiency tested in 


each technology at least once per calendar year. 


 


13.1.1.1 Typing of all CODIS core loci or CODIS core sequence ranges shall 


be attempted for each technology at least once per calendar year.   


 


13.1.2 Analysts qualified in more than one typing test kit shall be proficiency tested 


in each typing test kit at least once per calendar year. 


 


13.1.2.1 Analysts qualified to perform modified Rapid DNA analysis shall be 


externally proficiency tested on the interpretation of data generated by each 


Rapid DNA instrument model for each PCR STR typing test kit at least once 


per calendar year. 


 


13.1.3 Individuals that perform analytical procedures on forensic samples or 


casework reference samples shall be proficiency tested on at least one method in 


each methodology at least once per calendar year. 


 


13.1.4 Except as provided in Standard 13.1.4.1, each external proficiency test shall 


be assigned to and completed by one analyst. 


 


13.1.4.1 Laboratories that employ technicians and/or use a team approach for 


casework examination may do so on external proficiency tests. However, 


each analyst shall be assigned a proficiency test to complete the 


interpretation and report the results.   


 


13.1.5 Individuals whose sole responsibility is technical review2 shall be proficiency 


tested in the technical review of each technology and typing test kit at least once per 


calendar year.  


 


13.1.5.1 The proficiency testing shall cover the CODIS core loci or CODIS 


core sequence ranges attempted for each technology at least once per 


calendar year.   


 


13.1.5.2 Technical reviewers qualified to review modified Rapid DNA 


analysis shall be externally proficiency tested on the technical review of data 


                                                           
1 The testing of legacy technologies, typing test kits and platforms shall be governed by Standard 6.8. 
2 A qualified analyst proficiency tested in the specific technology is qualified to serve as a technical reviewer 


without needing to take an additional proficiency test as a technical reviewer. 
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generated by a Rapid DNA instrument model for each PCR STR typing test 


kit at least once per calendar year. 


13.1.5.3 If the technical reviewer is a contract employee conducting technical 


reviews for an NDIS participating laboratory the proficiency testing shall be 


administered by an NDIS participating laboratory and shall be reviewed and 


approved by the technical leader of the NDIS participating laboratory for 


which the technical reviewer is conducting reviews. 


 


13.1.6 Newly qualified individuals shall undergo semi-annual external proficiency 


testing within eight months of the date of their authorization. 


 


STANDARD 13.2 The laboratory shall use an external proficiency test provider that is 


accredited to the current applicable standard of the International Organization for 


Standardization and the applicable test is included on the proficiency test provider’s scope 


of accreditation. External proficiency testing shall be an open proficiency testing program 


and shall be submitted to the proficiency testing provider in order to be included in the 


provider’s published external summary report. 


 


STANDARD 13.3 For purposes of tracking compliance with the proficiency testing 


requirements, the laboratory shall define and consistently use the date that the proficiency 


test is performed as the received date, assigned date, submitted date, or the due date. 


 


STANDARD 13.4 The laboratory shall maintain the following records for proficiency tests: 


 


13.4.1 The test set identifier; 


 


13.4.2 Identity of the analyst, and other participants, if applicable; 


 


13.4.3 Date of analysis and completion; 


 


13.4.4 Copies of all data and notes supporting the conclusions; 


 


13.4.5 The proficiency test results; 


 


13.4.6 Any discrepancies noted; and 


 


13.4.7 Corrective actions taken. 


 


STANDARD 13.5 The laboratory shall evaluate proficiency test results and shall include, at 


a minimum, the following criteria: 


 


13.5.1 All reported genotypes, phenotypes, and/or sequences are correct or incorrect 


according to consensus results or are compliant with the laboratory’s interpretation 


guidelines. 


 


13.5.2 Inclusions and exclusions are correct or incorrect. 
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13.5.3 All reported uninterpretable results and/or inconclusive conclusions are 


compliant with written laboratory guidelines. 


 


13.5.3.1 The technical leader shall review any inconclusive conclusion for 


compliance with laboratory guidelines.   


 


13.5.4 All final proficiency tests shall be evaluated as satisfactory or unsatisfactory. 


 


13.5.4.1 All discrepancies or errors and subsequent corrective actions, as 


applicable, shall be documented. 


 


STANDARD 13.6 The following shall be informed of the results of the proficiency test: 


 


13.6.1 The proficiency test participant(s) 


 


13.6.2 The technical leader  


 


13.6.3 The casework CODIS administrator in the event of non-administrative 


discrepancies that affect the typing results and/or conclusions. 


 


 


14. CORRECTIVE ACTION 


 


STANDARD 14.1 The laboratory shall have and follow a policy and/or procedure to 


address nonconformities detected in casework analysis, proficiency tests, testimony, and 


audits. The laboratory policy and/or procedure shall define when a nonconformity requires 


documentation and/or a corrective action plan.  


 


14.1.1 Corrective action plans shall be documented. 


 


STANDARD 14.2 The laboratory’s documented corrective action plan shall include the 


identification (when possible) of the cause(s) of the nonconformity, corrective actions taken 


with time frames (where applicable), and preventive measures taken (where applicable) to 


minimize its reoccurrence.   


 


14.2.1 Corrective action plans shall be approved by the technical leader prior to 


implementation.  


 


14.2.2 The casework CODIS administrator shall be notified when the nonconformity 


impacts DNA records entered into CODIS. 
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15. AUDITS 
 


STANDARD 15.1 The laboratory shall be audited annually in accordance with these 


standards. The annual audits shall occur every calendar year and shall be at least six months 


and no more than 18 months apart.  


 


STANDARD 15.2 At least once every two years, an external audit shall be conducted by 


one or more auditor(s) from a second agency(ies). At least one auditor shall be or have been 


an analyst previously qualified in the laboratory’s current DNA technologies and platforms. 


 


15.2.1 Each analyst, technical reviewer, casework CODIS administrator, and 


technical leader shall have his/her education, experience, and training 


qualifications evaluated and approved during two successive, separate external 


audits. Approval of an individual’s education, experience, and training 


qualifications shall be documented in the Audit Document. 


 


15.2.1.1 An analyst or technical reviewer that receives additional 


qualification in an additional technology(ies), typing test kit(s), or 


platform(s) shall have the additional training qualifications evaluated and 


approved during one external audit. Approval of additional training 


qualifications shall be documented in the Audit Document.  


 


15.2.2 Each validation study shall be evaluated and approved during one external 


audit. Approved validation studies shall be documented in the Audit Document. 


 


STANDARD 15.3 Internal audits shall be conducted by an audit team that includes at least 


one auditor.  At least one audit team member shall be or have been an analyst previously 


qualified in the laboratory’s current DNA technologies and platforms.   


 


STANDARD 15.4 Internal and external audits shall be conducted utilizing the FBI DNA 


Quality Assurance Standards Audit Document in effect at the time of the audit. 


 


STANDARD 15.5 Internal and external audit documentation and, if applicable, corrective 


action(s) shall be reviewed by the technical leader to ensure that findings, if any, were 


appropriately addressed and this review shall be documented. 


 


15.5.1 Internal and external audit documentation, and if applicable, corrective 


action(s) shall be provided to the casework CODIS administrator. 


 


15.5.2 For NDIS participating laboratories, all external audit documentation and 


laboratory responses shall be provided to the FBI within 30 days of laboratory 


receipt of the Audit Document or report.  


 


STANDARD 15.6 Internal and external audit documentation shall be retained and available 


for inspection during subsequent audits. 
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16. PROFESSIONAL DEVELOPMENT 


 


STANDARD 16.1 The laboratory shall have and follow a program to ensure technical 


qualifications are maintained through participation in continuing education. 


 


16.1.1 The technical leader, casework CODIS administrator, analyst(s), and 


technical reviewers shall stay abreast of topics relevant to the field of forensic DNA 


analysis by attending seminars, courses, professional meetings, or other documented 


lectures or classes in relevant subject areas for a minimum of eight cumulative hours 


each calendar year.  


 


16.1.1.1 The continuing education hours shall be documented. Attendance at 


a regional, national, or international conference with content including topics 


relevant to the field of forensic DNA analysis shall be deemed to provide a 


minimum of eight hours of continuing education. 


 


16.1.1.2 The laboratory shall maintain documentation of attendance through 


a mechanism such as certificates, attendance lists, or travel documentation.  


 


16.1.1.3 With the exception of a regional, national, or international 


conference, the laboratory shall maintain documentation of content through a 


mechanism such as agenda/syllabus, record of presentation content, or the 


curriculum vitae of the presenter. 


 


16.1.1.4 Continuing education based on multimedia or internet delivery shall 


be subject to the approval of the technical leader.  


 


16.1.2 The laboratory shall have and follow a program approved by the technical 


leader for the annual review of scientific literature that documents the analysts’ 


ongoing reading of scientific literature.  


 


16.1.2.1 The laboratory shall maintain or have physical or electronic access 


to a collection of current books, reviewed journals, or other literature 


applicable to DNA analysis. 


 


STANDARD 16.2 The laboratory shall have and follow a program that documents the 


annual review of the testimony of each analyst.   


 


16.2.1 The program shall define elements and mechanisms for testimony review.  


 


16.2.2 The testimony review shall be documented and provided to the testifying 


individual. 


 


16.2.2.1 Any deficiency and subsequent corrective actions, as applicable, 


shall be documented.  
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17. OUTSOURCING OWNERSHIP 


 


STANDARD 17.1 A vendor laboratory performing forensic DNA analysis shall comply 


with these standards and the accreditation requirements of federal law. 


 


17.1.1 An NDIS participating laboratory that outsources to a vendor laboratory shall 


require the vendor laboratory to provide documentation of compliance with these 


standards and the accreditation requirements of federal law. The NDIS participating 


laboratory’s technical leader shall review the vendor laboratory’s compliance with 


these standards and the accreditation requirements of federal law. 


 


STANDARD 17.2 Except as provided in Standards 17.2.1 and 17.2.2, the NDIS 


participating laboratory’s technical leader shall approve the technical specifications of the 


outsourcing agreement with the vendor laboratory before it is awarded. 


 


17.2.1 A vendor laboratory that is performing forensic DNA analysis on behalf of a 


law enforcement agency or other entity for the purposes of ownership by an NDIS 


participating laboratory, shall not initiate analysis until approval has been obtained 


from the appropriate NDIS participating laboratory’s technical leader. 


 


17.2.2 For rare instances where the NDIS participating laboratory is requested to 


take ownership and no outsourcing agreement exists between either the law 


enforcement agency, the vendor laboratory or that NDIS participating laboratory, the 


requested NDIS participating laboratory’s technical leader shall document the 


following prior to acceptance of ownership of product(s) of forensic DNA analyses 


from the vendor laboratory: 


 


17.2.2.1  Approval of the casework CODIS administrator and written 


permission from the NDIS Custodian for any scenario that involves CODIS 


entry or searching; 


 


17.2.2.2  Approval of the technical specifications of testing; and 


 


17.2.2.3  Review the documentation of or conduct an on-site visit of the 


vendor laboratory. The on-site visit shall have been within 18 months of the 


conducted analysis and in accordance with Standard 17.4.2.  


 


STANDARD 17.3 An NDIS participating laboratory shall have and follow a procedure to 


verify the integrity of the DNA data received for the purposes of taking ownership of DNA 


data from a vendor laboratory. 


 


17.3.1 Prior to the search of DNA data in SDIS, an analyst, casework CODIS 


administrator or technical reviewer employed by an NDIS participating laboratory 
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shall review the DNA data to verify specimen eligibility and the correct specimen 


category for entry into CODIS. 


 


17.3.2 Prior to the upload of DNA data to SDIS or the reporting of search results, the 


ownership review of a vendor laboratory’s DNA data shall be performed by an 


analyst or technical reviewer employed by an NDIS participating laboratory who is 


qualified in the technology, platform and typing test kit used to generate the data and 


participates in an NDIS participating laboratory’s proficiency testing program.  


 


17.3.2.1 If the proficiency testing is administered by another NDIS 


participating laboratory, the technical leader of the NDIS participating 


laboratory for which the reviewer is conducting ownership reviews shall 


review and approve the reviewer’s participation in an NDIS participating 


laboratory’s proficiency testing program. 


 


17.3.3 Except as provided in Standard 17.3.4, the ownership review shall include the 


following elements: 


 


17.3.3.1 A review of all DNA types that the NDIS participating laboratory 


will take ownership of to verify that they are supported by the raw and/or 


analyzed data (electropherograms or images). 


 


17.3.3.2 A review of all associated analytical controls, internal size standards 


and allelic ladders to verify that the expected results were obtained.  


 


17.3.3.3 A review of the final report (if provided) to verify that the 


results/conclusions are supported by the data.   


 


17.3.3.4 For samples to be entered into CODIS, verification of the DNA 


types, eligibility, and the correct specimen category.   


 


17.3.3.4.1 Verification of eligibility must be performed by a current 


CODIS user. 


 


17.3.4 For an NDIS participating laboratory that outsources to a vendor laboratory 


performing Rapid DNA analysis on casework reference samples using an NDIS 


approved Rapid DNA System, the ownership review for data generated by the Rapid 


DNA System shall include:  


 


17.3.4.1 A review of the final report (if provided) to verify that the 


results/conclusions are supported by the Rapid DNA System data.   


 


17.3.4.2 For samples to be entered into CODIS, verification of the eligibility 


and the correct specimen category. 
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17.3.4.2.1 Verification of eligibility must be performed by a current 


CODIS user. 


 


17.3.4.3 A review of the data associated with applicable Rapid DNA System 


performance checks. 


 


STANDARD 17.4 An NDIS participating laboratory or multi-laboratory system outsourcing 


DNA sample(s) to a vendor laboratory or accepting ownership of DNA data from a vendor 


laboratory shall have and follow a procedure to perform an on-site visit(s) of the vendor 


laboratory, provided, however, that an on-site visit shall not be required when only technical 


review services are being provided. The procedure to perform an on-site visit shall include, 


at a minimum, the following elements: 


 


17.4.1 A documented initial on-site visit, to assess the vendor laboratory’s ability to 


perform analysis on outsourced casework, prior to the vendor laboratory’s beginning 


of casework analysis for the NDIS laboratory.  


 


17.4.1.1 The on-site visit shall be performed by the technical leader, or a 


designated employee of an NDIS participating laboratory, who is a qualified 


or previously qualified analyst in the technology, platform and typing test kit 


used to generate the DNA data. Alternatively, the technical leader of the 


NDIS participating laboratory shall evaluate and approve an on-site visit 


coordinated by a designated FBI employee. 


 


17.4.2 If the outsourcing agreement extends beyond one year, an annual on-site visit 


shall be required. Each annual on-site visit shall occur every calendar year and shall 


be at least six months and no more than 18 months apart. 


 


17.4.2.1 An NDIS participating laboratory may accept an on-site visit 


conducted by another NDIS participating laboratory using the same 


technology, platform and typing test kit for the generation of the DNA data, 


or coordinated by a designated FBI employee, and the technical leader shall 


review and approve such on-site visit. 
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INTRODUCTION 
 
The DNA Identification Act of 1994 required the formation of a panel of distinguished 
professionals, from the public and private sectors, to address issues relevant to forensic 
DNA applications. This panel, known as the Federal DNA Advisory Board (DAB), first 
convened in 1995. The mission of the DAB was to develop and implement quality 
assurance standards for use by forensic DNA testing laboratories. The scope was 
quickly expanded to include forensic DNA databasing laboratories as well. The DAB 
fulfilled its statutory responsibilities, recommending separate documents detailing 
quality assurance standards for both forensic and databasing applications. The "Quality 
Assurance Standards for Forensic DNA Testing Laboratories" and the "Quality 
Assurance Standards for Convicted Offender DNA Databasing Laboratories" were 
issued by the Director of the Federal Bureau of Investigation in October 1998 and April 
1999, respectively.   
 
The “Quality Assurance Standards for Forensic DNA Testing Laboratories" and the 
retitled "Quality Assurance Standards for DNA Databasing Laboratories" have become 
benchmarks for assessing the quality practices and performances of DNA laboratories 
throughout the country. When the Federal DNA Advisory Board’s statutory term expired, 
it transferred responsibility for recommending revisions of these quality assurance 
standards to the Scientific Working Group on DNA Analysis Methods (SWGDAM). 
 
The DNA Identification Act of 1994 also required that the FBI Laboratory ensure that all 
DNA laboratories that receive federal grant funds or participate in the National DNA 
Index System (NDIS) demonstrate compliance with the FBI’s Quality Assurance 
Standards (QAS). A laboratory's documentation of compliance with the QAS is 
measured through an accreditation/audit process. Such accreditation inspections or 
audits are performed by forensic scientists, either internal or external to the laboratory, 
and are intended to evaluate and document compliance with established standards. 
 
Since the issuance of the original QAS, the FBI Laboratory recognized that a uniform 
interpretation guide would minimize interpretation variability among auditors. For the 
initial QAS, the FBI Laboratory developed, in collaboration with inspection and 
accreditation agencies and other interested stakeholders, audit documents for 
assessing compliance with the required Forensic and Databasing standards. Previous 
Audit Documents contained a checklist for assessing compliance with each standard 
and additional discussion sections with interpretation guidance for laboratories and 
auditors.        
 
With the 2020 QAS revisions, the QAS discussion sections for the Forensic and 
Databasing Standards, formerly part of the Audit Documents, have been transitioned 
into this QAS Guidance Document. This Guidance Document clarifies standards, as 
needed, and provides additional guidance to assist the laboratory and auditors in 
determining compliance. The Forensic and Databasing Audit Documents now contain 
only the checklists for assessing compliance with each standard.  
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The revised discussions in this QAS Guidance Document are applicable to the 
Forensic and Databasing QAS which will take effect July 1, 2020 and are not to be 
applied retroactively. The Forensic and Databasing QAS are the primary 
resources for the definitions and quality assurance standards and take 
precedence over this Guidance Document which should be consulted only for 
additional clarification as a secondary resource. 
  







 


 
QAS Guidance Document APPROVED by SWGDAM to take effect July 1, 2020  5 of 85 
  
  
  


 
 


 


Standard 1. Scope and Applicability 
 


Forensic Standard 1 Database Standard 1 


No additional guidance 


Latest Revision: 07/01/2020 


 
 


Standard 2. Definitions  
 


Forensic Standard 2 Database Standard 2 


Refer to the definitions in the QUALITY ASSURANCE STANDARDS FOR 
FORENSIC DNA TESTING LABORATORIES or QUALITY ASSURANCE 
STANDARDS FOR DNA DATABASING LABORATORIES effective July 1, 2020. 
 
Throughout this document “CODIS Administrator” is used to refer to the casework 
CODIS Administrator or CODIS Administrator, as applicable to the particular 
standard.  


Latest Revision: 07/01/2020 


 
 


Standard 3.  Quality Assurance Program 
 


Forensic Standard 3.1 Database Standard 3.1 


To successfully satisfy Standard 3.1, compliance must be demonstrated with all of 
the substandards of Standard 3.1.1 and Standard 3.1.2.  


The quality system must be appropriate to the testing activities performed by the 
laboratory. Various approaches may be used to accomplish the quality system, as 
long as the requirements are clearly defined in a quality assurance program. A 
laboratory may choose the format in which it maintains its quality system, as long as it 
is on-site and readily available to DNA personnel.  


A laboratory’s quality system must be equivalent to or more stringent than the “Quality 
Assurance Standards (QAS) for Forensic DNA Testing Laboratories” or “Quality 
Assurance Standards (QAS) for DNA Databasing Laboratories”, as applicable. If a 
laboratory has requirements more stringent than the QAS, it must be audited to the 
more stringent requirements. For example, if the laboratory is in compliance with 
these standards, but is not adhering to its own more stringent requirements, the 
finding shall be documented in the Audit Document checklist. 


Latest Revision: 07/01/2020 
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Forensic Standard 3.1.1 Database Standard 3.1.1  


Standards 3.1.1.1 through 3.1.1.15 are elements of the quality system that a 
laboratory must ensure are documented or referenced in a quality system manual(s). 
The laboratory may rely on laboratory or agency-wide policies, procedures, and 
guidelines that address such elements, but must ensure that the laboratory 
references them. The following are the elements as defined by Standards 3.1.1.1 
through 3.1.1.15 and what should be addressed within each of those elements.  
Further requirements for each element will be found within the corresponding 
standard.  
 


 Goals and objectives must define, establish, or reference the goals and 
objectives for the laboratory.   


 
 Organization and management must define, establish, or reference the 


organization and management structure of the laboratory, the interrelationship 
of the various DNA positions, as well as the responsibilities of personnel. 
(Refer to Standard 4) 


 
 Personnel must define, establish, or reference the educational and experience 


requirements for each technical position within the laboratory. (Refer to 
Standard 5) 
 


 Training must define, establish, or reference the training requirements for 
qualifying personnel to perform analytical procedures on forensic, database, 
known and/or casework reference samples. (Refer to Standard 6) 
 


 Facilities and evidence control must define, establish, or reference the 
laboratory’s procedures for laboratory security and its approach for maintaining 
the integrity of DNA analyses and evidence examination as well as the 
procedures for handling and preserving evidence and the laboratory’s 
definitions for what constitutes work product and evidence. (Refer to Forensic 
Standard 7) 
 


 Facilities and sample control must define, establish, or reference the 
laboratory’s procedures for laboratory security and its approach for maintaining 
the integrity of DNA analyses as well as the procedures for handling and 
preserving database, known and/or casework reference samples and the 
laboratory’s definitions for what constitutes work product and evidence. (Refer 
to Database Standard 7) 


 
 Validation must define, establish, or reference the practices and procedures 


for evaluating and implementing new methods used by the laboratory. (Refer to 
Standard 8) 
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 Analytical procedures must define, establish, or reference the use of current 
and approved procedures for validated methods. (Refer to Standard 9) 


 
 Equipment must define, establish, or reference the laboratory’s program for 


maintaining equipment and conducting performance checks of equipment and 
instruments. (Refer to Standard 10) 


 
 Reports must define, establish, or reference the laboratory’s procedure for 


how it maintains case files, generates laboratory reports, and maintains 
confidentiality and privacy of reports, case files, and DNA records and 
databases. (Refer to Forensic Standard 11) 
 


 Documentation must define, establish, or reference written procedures for 
taking and maintaining records and documentation for database, known or 
casework reference samples, and its policy for describing how the laboratory 
maintains confidentiality and privacy when applicable to reports, files, and DNA 
records and databases. (Refer to Database Standard 11) 
 


 Review must define, establish, or reference how the laboratory performs its 
technical and administrative review of all case files or databasing DNA records, 
the qualifications of personnel who perform reviews, and the review 
procedures associated with the upload of DNA data. (Refer to Standard 12) 
 


 Proficiency testing must define, establish, or reference the laboratory’s 
program for administering external proficiency tests to DNA personnel and 
evaluating the results of those proficiency tests. (Refer to Standard 13)  
 


 Corrective action must define, establish, or reference the laboratory’s process 
for addressing nonconformities in casework or database analysis, proficiency 
testing, testimony, and audits. (Refer to Standard 14)  


 
 Audits must define, establish, or reference the laboratory’s program for 


participation in internal and external audits to the Quality Assurance Standards 
(QAS) for Forensic DNA Testing Laboratories or DNA Databasing 
Laboratories. (Refer to Standard 15) 


 
 Professional Development must define, establish, or reference the 


laboratory’s program for continuing education and annual review of analyst 
testimony. (Refer to Standard 16) 


 
 Outsourcing ownership must define, establish, or reference the laboratory’s 


procedures for outsourcing samples and accepting ownership of the products 
of DNA analyses. Laboratories shall address this element, regardless of 
whether or not the laboratory outsources. For example, outsourcing may be 
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referenced in the quality manual as “Not Applicable” or “NA” if the laboratory 
does not outsource any analyses. (Refer to Standard 17) 


Latest Revision: 07/01/2020 


 


Forensic Standard 3.1.2 Database Standard 3.1.2 


Any document referenced within the quality manual(s) must be available on-site or 
readily accessible (e.g., available online). 


Latest Revision: 07/01/2020 


 


Forensic Standard 3.2 Database Standard 3.2 


To successfully satisfy Standard 3.2, compliance must be demonstrated with all of 
the components of Standard 3.2. 
 
The laboratory may address document retention through a single policy or a 
combination of several policies. However, retention of each of the listed documents 
must be addressed.   


Latest Revision: 07/01/2020 


 


Forensic Standard 3.3 Database Standard 3.3 


An annual review (calendar year) of the quality system is important for ensuring that 
measures are being taken by the laboratory to continually provide the highest quality 
of service. The annual review may identify areas in need of attention and provide the 
basis for changes to the quality system. Quality system documents that are updated 
or revised in the calendar year may be exempt from an additional annual review, 
provided that the technical leader’s approval of the quality system review addresses 
these revisions. The annual review of the quality system must be independent of the 
audit requirement as stated in Standard 15.  
 
The laboratory must demonstrate that the annual review of its quality system is 
performed under the direction of the technical leader and the completion of the review 
must be documented and approved by the technical leader. 


Latest Revision: 07/01/2020 


 
Forensic Standard 3.4  


An annual review of case files is a useful quality assurance mechanism to evaluate 
the products of forensic DNA analysis.  
 
A case file review must be conducted each calendar year. The scope of the review 
must be defined and approved by the technical leader and address both the 
representative sample and the time period of the case files under review. For 
example, the time period may include case files from the previous calendar year or for 
a specified period of time. 
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The technical leader will determine what will be used as the representative sample for 
the annual review, and the representative sample may vary from year to year. The 
technical leader may select the sampling based on corrective actions, perceived 
analytical gaps, and/or at random. The sampling may be based on a percentage or a 
specified number of cases. Additionally, the representative sample may be selected 
based on the forensic samples tested, technology, conclusions reported, complexity 
of the typing results, or cases where testimony has occurred and transcripts were 
available for review. As examples, a representative sample may be a percentage of 
all sexual assault cases, a percentage of all YSTR cases, a specific number of 
random cases from each analyst, or a specific number of complex mixture cases.  
 
This annual review may not be replaced by technical reviews as a part of Standard 
12. 
 
The annual audit to these standards required by Standard 15 cannot be used to 
replace the annual review of case files; however, the annual case file review may be 
conducted concurrently with an internal audit.   


Latest Revision: 07/01/2020 


 
 Database Standard 3.4 


An annual review of sample processing records is a useful quality assurance 
mechanism to evaluate the products of DNA databasing analysis.  
 
A review of sample processing records must be conducted each calendar year. The 
scope of the review must be defined and approved by the technical leader and 
address both the representative sample and the time period of the processing records 
under review. For example, the time period may include processing records from the 
previous calendar year or for a specified period of time. 
 
The technical leader will determine what will be used as the representative sample for 
the annual review, and the representative sample may vary from year to year. The 
technical leader may select the sampling based on corrective actions, perceived 
analytical gaps, and/or at random. The sampling may be based on a percentage or a 
specified number of database analyses. Additionally, the representative sample may 
be selected based on the database samples tested or technology.   
 
This annual review may not be replaced by technical reviews as a part of Standard 
12. 
 
The annual audit to these standards required by Standard 15 cannot be used to 
replace the annual review of sample processing records; however, the annual sample 
processing records review may be conducted concurrently with an internal audit.   


Latest Revision: 07/01/2020 
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Standard 4.  Organization and Management 
 
Forensic Standard 4.1 Database Standard 4.1 


To successfully satisfy Standard 4.1, compliance must be demonstrated with all of 
the substandards of Standard 4.1. 
 
For Standard 4.1.2, Standard 5.2.5 and its substandards must be satisfied in order 
to demonstrate that the technical leader is accountable for the technical operations. 
Standard 4.1.2 does not preclude, for example, the existence of additional program 
or technical leaders, each of whom may be assigned a subset of clearly defined 
duties (e.g., training program manager, quality assurance program manager, 
assistant technical leader); however, a single DNA technical leader, as defined in the 
laboratory’s organizational chart, will retain the ultimate DNA-related authority and 
oversight responsibility for the laboratory’s technical operations. However, a 
laboratory may have more than one technical leader if there is no overlap between 
them and the role of each is clearly defined. For example, a laboratory may designate 
a technical leader over a specific technology (e.g., a mitochondrial DNA technical 
leader and an STR technical leader), over an operational group (e.g., a casework 
technical leader and a databasing technical leader), or for a multi-laboratory system, 
technical leaders may be assigned to each location with each having the ultimate 
authority over the designated technology, operation group or laboratory location, as 
applicable.  
 
For Standard 4.1.3, Standards 5.3.4 and its substandards, and Standard 5.3.5 must 
be satisfied in order to demonstrate that the CODIS administrator is accountable for 
CODIS operations on-site at each individual laboratory facility using CODIS.    
 
For Standard 4.1.4, Standard 5.4 and its substandards must be satisfied in order to 
demonstrate that the DNA analysts are full-time employees and are qualified. 
Contract employees cannot be counted when determining if a laboratory satisfies the 
two full-time employee requirement of Standard 4.1.4. 
 
For Standard 4.1.5, an organizational chart, job descriptions, and/or other laboratory 
documentation must specify the responsibility, authority, and interrelation of all 
personnel who manage, perform, or verify work affecting the validity of the DNA 
analysis. A current organizational chart can be used to demonstrate the interrelation 
of personnel. The organizational chart may reference specific personnel by name with 
their specific position assignments (e.g., technical leader, casework CODIS 
administrator), or the organizational chart may reference the specific position 
assignments. If the organizational chart references the specific position assignments, 
those assignments need to be augmented with the job description for the member of 
the laboratory assigned to the specific position. (Refer to Standard 5.1.1) 
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For Standard 4.1.6, the laboratory must have a documented contingency plan in 
place, approved by laboratory management, for a vacancy in the technical leader 
position and in the event the number of qualified analysts falls below two full-time 
employees who are qualified analysts. This plan may be a single policy or a 
combination of several policies. A contingency plan should include or address the 
appropriate notifications naming an individual who may serve in the technical leader 
position, the time period that individual may serve, and how the laboratory will 
proceed if no one is qualified. The contingency plan must also address the 
laboratory’s course of action in the event the number of qualified analysts falls below 
two full-time employees who are qualified analysts. The contingency plan for a multi-
laboratory system in the event the number of qualified analysts falls below two full-
time employees who are qualified analysts may include or address the availability of 
similarly trained analysts that can temporarily be reassigned to fill an analyst vacancy. 
 
For an NDIS participating laboratory, the contingency plan for how the laboratory will 
proceed if no one is qualified to fill the technical leader vacancy or in the event the 
number of qualified analysts falls below two full-time employees who are qualified 
analysts requires the notification of the NDIS Custodian and State CODIS 
Administrator as required by the NDIS Operational Procedures Manual. Refer to 
Appendix B for the Contingency Plan Notification Form. If a contingency plan was 
submitted to the FBI, then documentation must be reviewed to ensure that DNA 
analytical procedures on new casework or new database analyses were not initiated 
until FBI approval was granted. Casework or database analyses in which DNA 
analytical procedures have been initiated prior to the technical leader’s vacancy may 
be completed. Casework or database analyses in which DNA analytical procedures 
have been initiated may not be able to be completed if the number of qualified 
analysts falls below two full-time employees who are qualified analysts. 


Latest Revision: 07/01/2020 


 


Forensic Standard 4.2 Database Standard 4.2  


The laboratory policy must specify the date of hire/appointment/promotion or the date 
of qualification as the defined date to be used by the laboratory for determining the 
applicable version of the Quality Assurance Standards for Forensic DNA Testing 
Laboratories or Quality Assurance Standards for DNA Databasing Laboratories for 
requirements to assess education, experience and training.   
 
If an individual does not change her/his role with a promotion or appointment (e.g., 
Analyst I to Analyst II), then reevaluation of her/his education, experience and training 
is not required. If an individual does change her/his role with a promotion or 
appointment (e.g., Analyst to Technical Leader, Technician to Analyst, Analyst to 
CODIS Administrator), then evaluation of her/his education, experience and training 
for the new role is required. 


Latest Revision: 07/01/2020 
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Standard 5.  Personnel 
 
Forensic Standard 5.1 Database Standard 5.1  


To successfully satisfy Standard 5.1, compliance must be demonstrated with all of 
the substandards of Standard 5.  
 
Appendix D shall be completed by auditors conducting external QAS audits.  
Individuals in the positions of technical leader, CODIS administrator, and analyst or 
technical reviewer will be listed in Appendix D if compliance with Standard 5.1 and 
the applicable standards for education, experience, and training are demonstrated.   
The minimum education, experience and training qualifications of those individuals 
reviewed and documented in Appendix D in two successive external audits of the 
laboratory system are considered compliant with Standard 5.1 and do not require 
additional review, provided that the individuals are in the same role and Appendix D 
from the past audit documents are available. However, this in no way prohibits the 
auditor from performing such additional reviews as that auditor(s) may deem 
appropriate or necessary. If an individual previously memorialized as an analyst or 
technical reviewer in Appendix D becomes a technical leader or CODIS administrator, 
the applicable standards for education, experience, and training must be reviewed for 
that individual and must be memorialized after two successive external audits with 
respect to the new position.   


Latest Revision: 07/01/2020 


 


Forensic Standard 5.1.1  Database Standard 5.1.1  


Job descriptions must be current and available for all laboratory personnel, accurately 
defining the technical and/or administrative responsibilities associated with each 
position. Formal job descriptions may be augmented by administrative or laboratory 
documents (e.g., personnel records, procedures and manuals) that define the 
responsibilities, duties, and skills. 


Latest Revision: 07/01/2020 


 


Forensic Standard 5.1.2 Database Standard 5.1.2  


Technical personnel include those individuals (however titled) who are involved in 
testing and support of testing (e.g., make reagents, maintain instruments) of forensic, 
casework reference, or database samples. Individuals not involved in the stream of 
testing (e.g., evidence management, sample control, administrative, clerical) are not 
considered technical personnel.  


Latest Revision: 07/01/2020 


 


Forensic Standard 5.2 Database Standard 5.2  


Full-time shall be considered the standard work week as defined by the laboratory or 
its organizational umbrella. The technical leader must be a full-time employee of the 
laboratory or laboratory system although not required to occupy physical (on-site) 
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facility space if the technical leader oversees multiple laboratories of a multi-
laboratory system.  


If the minimum education, experience and training qualifications of the technical 
leader have been reviewed and documented in the Appendix D of two prior external 
audit documents of the laboratory system where the technical leader is employed, 
then Standards 5.2.1 through 5.2.4 do not require review provided that the Appendix 
D from the past audit documents are available. 


Latest Revision: 07/01/2020 


 


Forensic Standards 5.2.1 and 5.2.1.1 Database Standards 5.2.1 and 5.2.1.1  


A biology-, chemistry-, or forensic science-related degree must have science and 


laboratory-based coursework as an integral component. Criminal justice degrees that 


do not include science coursework (lectures and lab work) are not considered to be 


forensic science-related degrees. 


 


For technical leaders appointed or hired on or after July 1, 2009, a minimum of four 
courses (biochemistry, genetics, molecular biology, and statistics or population 
genetics) totaling at least 12 semester or equivalent credit hours must be completed 
successfully (college- or university-determined passing grade).  
 
The DNA training program previously offered by the FBI Laboratory, with graduate 
credit hours from the University of Virginia, may be applied toward the molecular 
biology coursework requirement associated with this standard. Unless specifically 
stated by the FBI, other FBI courses do not fulfill this requirement. 
 
If the technical leader possesses a waiver from ASCLD as per Standard 5.2.1.4, 
Standards 5.2.1, 5.2.1.1, 5.2.1.2, and 5.2.1.3 are not applicable.   


Latest Revision: 07/01/2020 


 


Forensic Standards 5.2.1.2 and 5.2.1.3 Database Standard 5.2.1.2 and 5.2.1.3  


If coursework consists of the title listed in Standard 5.2.1 (biochemistry, genetics, 
molecular biology, and statistics or population genetics), the coursework shall be 
considered to meet the integral component requirement in Standard 5.2.1.2. 
 
Coursework is generally assessed as the set number of credits on a transcript. Each 
course topic must be satisfied by a course in that subject or a course that is 
considered to meet the integral component requirement in Standard 5.2.1.2. 
 


For Standard 5.2.1.3, additional details on coursework to satisfy Standard 5.2.1 are 


listed below.   


 


Absent a course titled “Biochemistry,” coursework used to fulfill the biochemistry 


requirement should include the following integral components:  
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 Structure, function, and interaction of biological macromolecules such as 


proteins, carbohydrates, lipids and nucleic acids 


 Enzymes and chemistry of enzyme-catalyzed reactions 


 DNA, RNA, and protein synthesis 


 Signal transduction 


 Metabolism 


 Cell membrane transport 


 


Absent a course titled “Genetics,” coursework used to fulfill the genetics requirement 


should include the following integral components:  


 Laws and patterns of inheritance 
 Basic structure and function of genes and chromosomes 
 Mutation 
 Mitosis/Meiosis 
 Recombination 
 Gene expression 


 


Absent a course titled “Molecular Biology,” coursework used to fulfill the molecular 


biology requirement should include the following integral components:  


 Prokaryotic and eukaryotic genome structure and function  


 Interrelationship of DNA, RNA, and protein synthesis  


 Transcription, translation, replication  


 Gene expression and regulation 


 Recombinant DNA techniques  


 PCR  


 DNA sequencing  
 


Absent a course titled “Population Genetics,” coursework used to fulfill the population 


genetics requirement should include the following integral components:  


 Estimation and testing of measures of allelic association within and between 
loci (Hardy-Weinberg principle) 


 Description and estimation of measures of relatedness at the individual and 
population level (population structure) 


 Genetic drift, mutation, migration and selection 
 


Absent a course titled “Statistics,” coursework used to fulfill the statistics requirement 


should include the following integral components:         


 Descriptive statistics 


 Sampling uncertainty and sampling distributions 


 Confidence limits and intervals 


 Discrete and continuous variables 


 Estimation and hypothesis testing, including the use of likelihoods 
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 Laws of probability and independence 


 Bayes' Theorem 


Latest Revision: 07/01/2020 


 


Forensic Standard 5.2.1.4 Database Standard 5.2.1.4  


The ASCLD waiver is permanent and portable. Documentation of the waiver must be 
available. The application for the ASCLD waiver was available until October 1, 2000 
and is no longer available. 


Latest Revision: 07/01/2020 


 


Forensic Standard 5.2.2  


Technical leaders appointed or hired prior to July 1, 2009 must have a minimum of 
three years of forensic DNA experience obtained at a laboratory where forensic DNA 
testing was conducted for the identification and evaluation of biological evidence in 
criminal matters. This includes criminal justice agencies where forensic 
research/training and caseworking laboratories are separate entities but reside under 
the same facility-wide organizational umbrella. It is not necessary for the technical 
leader to function (or to have functioned) as a qualified analyst if appointed or hired 
prior to July 1, 2009. Satisfaction of the minimum experience requirements shall only 
be applicable to the specific laboratory system where the technical leader is employed 
prior to July 1, 2009 and shall not be portable. 
 
Technical leaders appointed or hired on or after July 1, 2009 must demonstrate 
compliance with Forensic Standard 5.2.2 through documented employment as a 
qualified analyst on forensic samples. Training records, authorization records, or 
previous Appendix D with the Technical Leader memorialized as an analyst may be 
used to demonstrate the technical leader was a qualified analyst. 
 
It should be noted that the experience time frame is measured not by the number of 
years with any particular employer but rather by the number of years in a position 
specific for gaining the experience necessary to satisfy this standard.  


Latest Revision: 07/01/2020 


 


 Database Standard 5.2.2 


Technical leaders appointed or hired prior to July 1, 2009 must have a minimum of 
three years of forensic, databasing or human identification DNA laboratory experience 


obtained at a laboratory where DNA testing was conducted for identification, 
databasing or forensic purposes. This includes criminal justice agencies where 
forensic research/training and databasing or caseworking laboratories are separate 
entities but reside under the same facility-wide organizational umbrella. It is not 
necessary for the technical leader to function (or to have functioned) as a qualified 
analyst if appointed or hired prior to July 1, 2009. Satisfaction of the minimum 
experience requirements shall only be applicable to the specific laboratory system 
where the technical leader is employed prior to July 1, 2009 and shall not be portable. 
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Technical leaders appointed or hired on or after July 1, 2009 must demonstrate 


compliance with Database Standard 5.2.2 through documented employment as a 
qualified analyst on database or forensic samples. Training records, authorization 
records, or previous Appendix D with the Technical Leader memorialized as an 
analyst may be used to demonstrate the technical leader was a qualified analyst.  
 
It should be noted that the experience time frame is measured not by the number of 
years with any particular employer but rather by the number of years in a position 
specific for gaining the experience necessary to satisfy this standard. 


Latest Revision: 07/01/2020 


 


Forensic Standard 5.2.3 Database Standard 5.2.3  


If a technical leader appointed on or after July 1, 2020 was not a qualified analyst, 
currently or previously, in each technology for which they will be responsible, the 
laboratory will ensure that the technical leader has documented training within one 
year of appointment. Training should be sufficient to understand the scientific theory, 
evaluate the analysis and interpretation, and conduct troubleshooting as required by 
the technical leader responsibilities.  


Latest Revision: 07/01/2020 


 


Forensic Standard 5.2.4 Database Standard 5.2.4  


Evidence of successful completion of the FBI DNA Auditor training will be assessed 
through an FBI-issued certificate. The technical leader shall have successfully 
completed the FBI’s QAS auditor training within one year of assuming the technical 
leader role or position. If the technical leader has already successfully completed the 
FBI’s QAS auditor training on the FBI Audit document, no additional QAS auditor 
training shall be required. However, it is strongly recommended that the technical 
leader complete the FBI’s most recent QAS auditor training.  


Latest Revision: 07/01/2020 


 


Forensic Standard 5.2.5 Database Standard 5.2.5  


To successfully satisfy Standard 5.2.5, compliance must be demonstrated with all of 
the substandards of Standard 5.2.5. 
 
For Standard 5.2.5.1, overseeing the technical operations of the laboratory may 
include ensuring that technical assistance in matters of analysis, interpretation, 
instrumentation, and troubleshooting is available to laboratory staff.   


 
For Standard 5.2.5.2, while other laboratory personnel (such as director or quality 
manager) may also have the authority to suspend technical operations for the 
laboratory or an individual, the authorization of the technical leader is required to initiate 
or resume the technical operations for the laboratory or an individual. 
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For Standard 5.2.5.4, if an analyst or technical reviewer has coursework with titles 
other than those listed in Standard 5.4.1, the technical leader is responsible for 
reviewing the syllabus, letter from the instructor, or other documentation to ensure the 
integral component (refer to Standard 5.2.1.3) for that course was met. 
 
For Standard 5.2.5.5, a laboratory that does not currently outsource must still 
demonstrate that the technical leader has this responsibility.   
 
For Standard 5.2.5.9, it is the responsibility of the contract employee to disclose 
employment by multiple NDIS participating laboratories and/or vendor laboratories to 
all employing laboratories for which the contract employee is performing DNA typing 
and/or analytical services. The technical leader must review the employment of 
contract employees by multiple NDIS participating laboratories and/or vendor 
laboratories for any potential conflicts of interest. If there are no potential conflicts of 
interest, the technical leader may approve the employment by multiple NDIS 
participating and/or vendor laboratories. For example, Vendor Laboratory A performs 
the forensic analysis of DNA samples for State Laboratory Z. An employee of Vendor 
Laboratory A shall not perform ownership review services for State Laboratory Z on 
cases that were analyzed by Vendor Laboratory A as this would constitute a conflict 
of interest.   


Latest Revision: 07/01/2020 


 


Forensic Standard 5.2.6 Database Standard 5.2.6 


In a multi-laboratory system, the semi-annual on-site visits are intended to maintain 
consistency between facilities in the performance of analytical procedures, to ensure 
proper handling of evidence, and to promote discussion among analysts. The 
technical leader must demonstrate knowledge and oversight of the DNA program 
sufficient to ensure that each laboratory is following standards and written protocols. 


Latest Revision: 07/01/2020 


 


Forensic Standard 5.2.7 Database Standard 5.2.7  


Newly appointed technical leaders should strive to review validation studies and 
analytical procedures currently used by the laboratory and educational and training 
records of currently qualified analysts and technical reviewers at the earliest available 
time; however, these reviews must be completed and documented within one year of 
appointment. 
 
If one year has not passed between the appointment of the technical leader and the 
next audit and the technical leader has not completed the reviews of the validation 
studies, analytical procedures, and education and training records, then Standard 
5.2.7 is not applicable. In this situation, this standard must be evaluated during the 
following external audit to ensure that the necessary reviews were completed within 
one year of appointment.  
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An acting technical leader that serves in the role for less than one year is not required 
to complete and document these reviews. The acting technical leader should have 
sufficient familiarity with the validation studies and analytical procedures to perform 
the responsibilities of the technical leader for an interim period. 
 
If the technical leader position has not been assumed by a newly appointed technical 
leader since the last audit, then Standards 5.2.7, 5.2.7.1 and 5.2.7.2 are not 
applicable. 


Latest Revision: 07/01/2020 


 


Forensic Standard 5.3  Database Standard 5.3  


For a vendor laboratory or a laboratory that is not an NDIS participating lab, Standard 
5.3 and all of its substandards are not applicable.   
 
For a laboratory applying for NDIS participation, Standard 5.3 and all of its 
substandards will be assessed but may be not applicable. 
 
All references to CODIS administrator in Standard 5.3 and its substandards are 
intended to include casework CODIS administrator as applicable. 


Latest Revision: 07/01/2020 


 


Forensic Standards 5.3.1 - 5.3.3 Database Standards 5.3.1 - 5.3.3  


If the minimum education, experience and training qualifications of the CODIS 
administrator have been reviewed and documented in the Appendix D of two prior 
external audit documents of the laboratory system where the CODIS administrator is 
employed, then Standards 5.3.1 through 5.3.3 do not require review provided that 
the Appendix D from the past audit documents are available.  
 
An individual appointed as the alternate CODIS administrator after June 1, 2018, 
should be reviewed in accordance with Standards 5.3.1 through 5.3.3 and be 
documented in Appendix D of the Audit Document. The alternate CODIS 
administrator designation and responsibilities are described in the NDIS Operational 
Procedures Manual. 
 
For Database Standard 5.3.2, the CODIS administrator shall be a current or 
previously qualified forensic or database analyst as defined in Standard 5.4; while in 
Forensic Standard 5.3.2 the casework CODIS administrator shall be a current or 
previously qualified forensic analyst as defined in Standard 5.4.  
 
For the assessment of Standards 5.3.1 and 5.3.2: 


- A CODIS administrator appointed prior to July 1, 2009 will be considered 
compliant with the minimum education and experience requirements of 
Standards 5.3.1 and 5.3.2. This assessment is applicable to the specific 
laboratory by which the casework CODIS administrator is employed prior to 
July 1, 2009 and shall not be portable. 
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- A CODIS administrator appointed on or after July 1, 2009 but before July 1, 


2020, must be a current or previously qualified DNA analyst with 3 courses 
(biochemistry, genetics, and molecular biology) totaling at least 9 cumulative 
semester hours of laboratory and/or lecture based coursework and coursework 
or training in statistics and/or population genetics with documented mixture 
interpretation training to be compliant with Standards 5.3.1 and 5.3.2. This 
assessment is applicable to the specific laboratory by which the CODIS 
administrator is employed as of July 1, 2020 and shall not be portable.  
 


- A CODIS administrator appointed on or after July 1, 2020 will be evaluated in 
accordance with the education and experience requirements of Standard 5.4 
and must have documented mixture interpretation training.  


 
If not previously completed and one year has not passed between the appointment of 
the CODIS administrator and the next external audit and the CODIS administrator has 
not completed the FBI’s DNA auditor training, then Standard 5.3.3 is not applicable 
and must be evaluated during the following external audit to ensure that the 
necessary training was completed within one year of appointment. If not previously 
completed and six months have not passed between the appointment of the CODIS 
administrator and the next external audit and the CODIS administrator has not 
completed the FBI sponsored CODIS training, then Standard 5.3.3 is not applicable 
and must be evaluated during the following external audit to ensure that the 
necessary training was completed within six months of appointment. A recently 
appointed CODIS administrator who has not completed the minimum auditor and 
CODIS training requirements will not be listed in Appendix D until these training 
requirements are complete. 


Latest Revision: 07/01/2020 


 


Forensic Standards 5.3.4 – 5.3.5 Database Standards 5.3.4 – 5.3.5 


To successfully satisfy Standards 5.3.4 and 5.3.5, the laboratory must document the 
CODIS administrator’s duties, responsibilities and authority.  


Latest Revision: 07/01/2020 


 


Forensic Standard 5.3.6 Database Standard 5.3.6  


If the CODIS administrator position has not been vacant since the last external audit, 
then Standard 5.3.6 is not applicable.   
 
If the CODIS administrator position was vacated but the alternate CODIS 
administrator (whose designation is described in the NDIS Operational Procedures 
Manual) assumed the CODIS administrator responsibilities, the laboratory may 
continue to upload DNA profiles to NDIS and Standard 5.3.6 is not applicable. 
 
If the CODIS administrator position was vacated and the designated alternate CODIS 
administrator is unable to assume the casework CODIS administrator responsibilities, 







 


 
QAS Guidance Document APPROVED by SWGDAM to take effect July 1, 2020  20 of 85 
  
  
  


then the laboratory shall not upload any new profiles to NDIS until a CODIS 
administrator is appointed.  


Latest Revision: 07/01/2020 


 


Forensic Standard 5.4 Database Standard 5.4  


Standards 5.4.1 through 5.4.2 will be completed for analysts undergoing their first or 
second review during an external audit and documented in Appendix D. If the 
minimum education and experience qualifications of an analyst have been reviewed 
and documented in the Appendix D of two prior external audit documents of the 
laboratory system where the analyst is employed, then Standards 5.4.1 through 
5.4.2  do not require review provided that the Appendix D from the past audit 
documents are available.  
 
The laboratory shall have defined either the date of hire/appointment/promotion or the 
date of qualification to be used in the evaluation of analyst education, experience and 
training requirements in accordance with Standard 4.2. Regardless of the date used 
by the laboratory, the evaluation of an analyst’s education, experience and training 
requirements will not be completed until the analyst is authorized to independently 
perform assigned job responsibilities. 


Latest Revision: 07/01/2020 


 


Forensic Standard 5.4.1 Database Standard 5.4.1  


A biology-, chemistry-, or forensic science-related degree must have science and 
laboratory-based coursework as an integral component. Criminal justice degrees that 
do not include science coursework (lectures and lab work) are not considered to be 
forensic science-related degrees. 
 
A variety of college course work may apply toward satisfying this standard and is not 
limited exclusively to the course titles listed. See guidance under Standard 5.2.1.2 for 
additional details on coursework. 
 
 Minimum Requirements for 


Biochemistry, Genetics, 
and Molecular Biology 


Minimum Requirements 
for Statistics and/or 
Population Genetics 


Appointed/Hired/  
Promoted/Qualified  
on or after July 1, 
2020 


3 courses totaling at least 9 
cumulative semester hours 
of laboratory and/or lecture 
based coursework 


Coursework 


Appointed/Hired/ 
Qualified between 
July 1, 2009 and July 
1, 2020 


3 courses totaling at least 9 
cumulative semester hours 
of laboratory and/or lecture 
based coursework 


Coursework or training* 
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Qualified prior to  
July 1, 2009 


Coursework 
[As of July 1, 2004, a 
minimum of 6 cumulative 
semester hours was required 
for those subject areas.] 


Coursework or training* 


* The statistics and/or population genetics training requirement could be satisfied 
through internal or external training. For external statistics and/or population genetics 
training, a variety of methods may be used, including academic coursework; 
workshops at local, national, or international meetings or symposia; or other external, 
technical leader-approved, training courses. The laboratory must maintain 
documentation of such attendance. Internal statistics and/or population genetics 
training must be documented. 
 
The DNA training program previously offered by the FBI Laboratory, with graduate 
credit hours from the University of Virginia, may be applied toward the molecular 
biology coursework requirement associated with this standard. Unless specifically 
stated by the FBI, other FBI courses do not fulfill this requirement. 


Latest Revision: 07/01/2020 


Forensic Standard 5.4.2  


An analyst must have a minimum of six months of forensic human DNA laboratory 
experience gained at a facility where forensic DNA testing was performed for the 
identification and evaluation of biological evidence in criminal matters. The experience 
time frame is measured not by the length of time spent with any particular employer 
but rather by the number of months/years in a position specific for gaining the 
experience necessary to satisfy this standard. The experience gained by an individual 
must include the successful analysis of a range of samples typically associated with 
forensic casework. An individual’s participation after appointment or hiring in a formal 
forensic DNA training program is acceptable for fulfilling or being applied toward 
fulfilling the experience requirement of this standard. 
 
Refer to Standard 6 for guidance on the requirements for analyst training. 


Latest Revision: 07/01/2020 


 


 Database Standard 5.4.2 


An analyst must have a minimum of six months of human DNA laboratory experience 
with at least three (3) months in a forensic or database DNA laboratory. The 
experience time frame is measured not by the length of time spent with any particular 
employer but rather by the number of months/years in a position specific for gaining 
the experience necessary to satisfy this standard. The experience gained by an 
individual must include the successful analysis of a range of samples typically 
associated with database analysis. An individual’s participation after appointment or 
hiring in a formal database DNA training program is acceptable for fulfilling or being 
applied toward fulfilling the experience requirement of this standard. 
 
Refer to Standard 6 for guidance on the requirements for analyst training. 
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Latest Revision: 07/01/2020 


 


Forensic Standard 5.5 Database Standard 5.5  


Standard 5.5 will be completed for technical reviewers undergoing their first or 
second review during an external audit and documented in Appendix D.   
 
As defined in Standard 2, a technical reviewer is an employee or contract employee 
who is a current or previously qualified analyst that performs a technical review of, 
and is not an author of, the applicable report or its contents or the analytical 
documentation. (Refer to Standard 2 for analytical documentation.) As such, all 
analysts that perform technical review must also fulfill the requirements of a technical 
reviewer. Currently qualified analysts that are authorized to conduct technical reviews 
will be considered compliant with Standards 5.5 and 5.5.1 if the requirements of 
Standard 5.4 are satisfied. If a laboratory requires additional training and 
authorization to perform technical reviews, training records for analysts authorized to 
perform technical review shall be required for Standard 5.5.2. If a laboratory 
authorizes an analyst to perform technical reviews upon completion of the analyst 
training program, documented training must be included as part of the analyst training 
records in accordance with Standard 6.1.3.1. An analyst qualified prior to July 1, 
2020 that is authorized to perform technical reviews will be considered compliant with 
Standard 5.5.2. 
 
Individuals whose sole responsibility is technical review will be evaluated under 
Standard 5.5. For a technical reviewer not previously memorialized in Appendix D as 
an analyst and/or technical reviewer in the laboratory system being audited, the first 
and second reviews of the education, experience, and training requirements for the 
technical reviewer will be documented in Appendix D during two respective external 
audits. For Standard 5.5.1, if the technical reviewer is/was not a qualified analyst in 
the laboratory system being audited, the technical reviewer must demonstrate that 
they were previously qualified as an analyst. This may be accomplished through 
training records, Appendix D from another laboratory, or other documentation from 
the qualifying laboratory. Appendix D will be completed for technical reviewers that 
satisfy the education and experience requirements of Standard 5.4 and the 
experience and training required under Standards 5.5.1 and 5.5.2.   
 
Refer to Standard 6 for guidance on the requirements for technical reviewer training. 


Latest Revision: 07/01/2020 


 


Forensic Standard 5.6  Database Standard 5.6  


Refer to Standard 6 for guidance on the requirements for technician training. 


Latest Revision: 07/01/2020 


 


Forensic Standard 5.7 Database Standard 5.7  







 


 
QAS Guidance Document APPROVED by SWGDAM to take effect July 1, 2020  23 of 85 
  
  
  


The technical leader must verify the degree obtained and coursework completed for 
each analyst and technical reviewer. Transcripts and other appropriate documentation 
must be available to the technical leader for approving an individual’s education.   


Latest Revision: 07/01/2020 
 


Standard 6.  Training 
 


Forensic Standards 6.1 – 6.1.5 Database Standards 6.1 – 6.1.5  


To successfully satisfy Standard 6.1, compliance must be demonstrated with all of 
the substandards of Standard 6.1. 


The training program applies to individuals who serve as analysts or technicians in 
any capacity. The training manual can be designed so that an analyst or technician 
can be authorized in specific methods, methodologies, or responsibilities independent 
of the whole manual.   


For Standard 6.1.1, the training program must address all procedures; however, the 
laboratory will determine which procedure the analyst or technician will be qualified to 
perform on casework or on database, known, or casework reference samples. 


Any newly validated analytical, interpretation, and/or statistical procedure 
implemented by the laboratory should be incorporated into the laboratory’s training 
program as soon as practicable.  


For Standard 6.1.2, practical exercises are not limited to lab work but can also be in 
the form of data analysis and review. The practical exercises should reflect the extent 
to which the individual will be trained in an analytical, interpretation, and/or statistical 
procedure. Examples of a range of samples routinely encountered may include 
degraded, partial, mixed contributor, low template, off-ladder alleles and microvariant 
samples.   


For Standard 6.1.3.1, the training program for an analyst will cover the elements of 
technical review even if the laboratory requires additional experience or training for an 
analyst to be authorized to perform technical review. The laboratory can determine 
when and how analysts are authorized to perform technical reviews and if the analyst 
will be required to have additional experience or training. For analysts whose sole 
responsibility will be operating an NDIS approved Rapid DNA System, training in 
technical review is not required because Rapid DNA analysis does not require human 
intervention. Refer to Forensic Standard 6.10/Database Standard 6.8 for 
authorizations. 


For Standard 6.1.4, individuals who process forensic, database or casework 
reference samples may be required to testify in court even if they do not generate a 
report; therefore, the requirement for an assessment of oral communication skills 
and/or a mock court exercise applies to analysts and technicians.  
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For Standard 6.1.5, refer to Standard 6.3 for the required elements of competency 
testing of trainees. The competency testing must be sufficient for the trainee to 
demonstrate that he/she has achieved the technical skills and met minimum 
standards of knowledge necessary to perform the forensic DNA analysis or 
databasing for which the trainee will be authorized to perform on casework or on 
database, known, or casework reference samples. 


Latest Revision: 07/01/2020 


 


Forensic Standard 6.2 Database Standard 6.2  


It is the technical leader’s responsibility to evaluate the adequacy of previous training 
for any individual who has not otherwise completed the laboratory’s training program.  
Modifications to the individual’s training based on this evaluation will be approved and 
documented by the technical leader. 
 
Examples may include: the hiring of a fully trained analyst from another laboratory, a 
technician that is entering the analyst training program, or laboratory support 
personnel that enter the technician or analyst training program. 


Latest Revision: 07/01/2020 


 


Forensic Standard 6.3 Database Standard 6.3  


This standard applies to analysts or technicians completing the laboratory’s training 
program who will be authorized to perform independent casework analysis or 
independent database analysis/processing for the first time as an analyst or 
technician in the laboratory (e.g., a new hire or a technician promoted to analyst). 


For Standard 6.3.1, the practical component of competency testing should be 
relevant to the task(s) that the analyst will be authorized to perform on casework or on 
database, known, or casework reference samples. The laboratory will determine if the 
competency testing of a new analyst will also include a written component, an oral 
component, or both. The competency testing must be sufficient to demonstrate that 
the trainee has achieved the technical skills and knowledge necessary to perform and 
explain forensic DNA analysis or DNA databasing. 
 
For Standard 6.3.2, the practical component of competency testing should be 
relevant to the task(s) that the technician will be authorized to perform on casework or 
on database, known, or casework reference samples. The competency testing must 
be sufficient to demonstrate that the trainee has achieved the technical skills and 
knowledge necessary to perform the forensic DNA or DNA databasing methods. 


Latest Revision: 07/01/2020 


 


Forensic Standard 6.4 Database Standard 6.4 


This standard will be applicable when an analyst or technician who has completed the 
laboratory training program is undergoing training in an additional method for which 
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they are not currently qualified or when an analyst or technician is trained in a newly 
validated and implemented method. 
 
For an analyst who also performs technical review, elements of both roles need to be 
addressed in the training. For example, if the analyst is trained on a new extraction 
procedure, the analyst should also be familiar with the notes generated during the 
process that would need to be evaluated during technical review. An additional 
competency test in technical review is not required. 
 
The practical component of competency testing should be relevant to the task(s) that 
the analyst or technician will be authorized to perform on casework or database 
samples. Examples of a practical component may include performing the method on a 
test sample, interpreting data generated by the method, and/or reviewing the notes 
and/or data generated when performing the method.   
 
For personnel intimately involved in a validation, the technical leader may allow the 
validation to serve as the demonstration of competency. Documentation must be 
available to indicate that the involvement in the validation was representative of the 
extent to which the individual will use the method in casework or databasing. 


Latest Revision: 07/01/2020 


 


Forensic Standard 6.5 Database Standard 6.5   


This standard will be applicable when a qualified analyst is trained in the interpretation 
of data using an additional technology, typing test kit, platform, or interpretation 
software for which they are not currently qualified or when the laboratory analysts are 
trained in a newly validated and implemented technology, typing test kit, platform, or 
interpretation software. 
 
For an analyst that also performs technical review, elements of both roles need to be 
addressed in the training. For example, if the analyst is trained on a new typing test 
kit, the analyst should also be familiar with the notes generated during the data 
interpretation that would be evaluated during technical review. An additional 
competency test in technical review is not required. 
 
The training for interpretation software pertains to the implementation of new or 
additional software. The requirements for new or additional interpretation software 
may not expand to new versions of interpretation software in use in the laboratory. 
For example, updates or modifications to interpretation software that would not 
require the analysts to learn new skills and knowledge to interpret data, reach 
conclusions, or generate reports using that software would not require training under 
Standard 6.5. However, an updated or modified interpretation software with 
fundamental changes that requires the analysts to learn new skills and knowledge to 
interpret data, reach conclusions, or generate reports would require training under 
Standard 6.5. 
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The practical component should be relevant to the task(s) that the analyst will be 
authorized to perform on casework or on database, known, or casework reference 
samples. Examples of a practical component may include interpreting data, 
performing a statistical calculation, generating a report and/or reviewing the notes 
and/or data generated with the additional technology, typing test kit, platform, or 
interpretation software.  
 
In instances where the technology, typing test kit, platform, or interpretation software 
also involve training in a new method(s), both Standards 6.4 and 6.5 will apply to the 
analyst(s). In these instances, the competency testing may be combined. For 
example, the analyst may complete a practical competency test by performing the 
method in the laboratory and interpreting the data and/or generating a report. 
 
For personnel intimately involved in a validation, the technical leader may allow the 
validation to serve as the demonstration of competency. Documentation must be 
available to indicate that the involvement in the validation was representative of the 
extent to which the individual will use the method in casework or databasing. 


Latest Revision: 07/01/2020 


 
 


Forensic Standard  6.6 Database Standard 6.6  


This standard applies to individuals who will be trained and authorized to conduct 
technical reviews but are not or will not be authorized as an analyst in the method, 
technology, typing test kit, platform, or interpretation software (or legacy version).  
The training is intended to ensure the individual can conduct a technical review of the 
case notes, data analysis, interpretation, and reports or database processing records, 
data analysis, and interpretation generated by the laboratory.  
 
This standard does not apply to a laboratory that does not have individuals that solely 
conduct technical reviews. If the technical reviews in the laboratory are conducted by 
analysts qualified in the method, technology, typing test kit, platform, or interpretation 
software (or legacy version) in the laboratory, then Standard 6.6 will be marked not 
applicable and these individuals will be evaluated under Standard 6.5.  
 
Competency testing for a technical reviewer must establish that the technical reviewer 
has demonstrated achievement of technical skills and met minimum standards of 
knowledge necessary to perform a technical review.  
 
For personnel intimately involved in a validation, the technical leader may allow the 
validation to serve as the demonstration of competency. Documentation must be 
available to indicate that the involvement in the validation was representative of the 
extent to which the individual will use the method in casework or databasing. 
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Standard 6.6.1.1 is only applicable for an NDIS participating laboratory with contract 
employee technical reviewers conducting reviews for the NDIS participating 
laboratory.  


Latest Revision: 07/01/2020 


 
 


Forensic Standard 6.7   


This standard applies to analysts who were not previously qualified in the laboratory 
to interpret data from a legacy technology, typing test kit, and/or platform and will be 
authorized to reinterpret legacy data.  
 
At a minimum, the training should include a review of the relevant portions of the 
validation of the legacy procedures and the standard operating procedure(s) relevant 
to the original interpretation of the legacy data. 
  
The training should address the laboratory’s procedures for the reinterpretation of 
legacy data. (Refer to Forensic Standard 9.11) 
 
The practical component of competency testing needs to include interpretation of 
legacy data but does not require the analyst to generate new data using the legacy 
technology, typing test kit, and/or platform. 


Latest Revision: 07/01/2020 


 


Forensic Standard 6.8  


The laboratory procedures must address how analysts and technical reviewers, 
whose external proficiency testing does not include a legacy technology, typing test 
kit or platform for which they are qualified or previously qualified, will demonstrate that 
they maintain or have reestablished the technical skills and knowledge in the 
reinterpretation of legacy data. 
 
For laboratories that do not reinterpret legacy data (refer to Forensic Standard 9.11), 
this standard is not applicable.   
 
Mechanisms for maintaining or reestablishing technical skills and knowledge on a 
legacy technology, typing test kit and/or platform may include reviewing the validation 
and standard operating procedures, undergoing training or reviewing previous 
training, or completing an interpretation competency test. 
 
For Forensic Standard 6.8.1, the technical leader must review the documentation 
that the analyst or technical reviewer completed the elements of the laboratory’s 
procedures and authorize the analyst or technical reviewer to reinterpret legacy data 
for no more than a two year period. 


Latest Revision: 07/01/2020 
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Forensic Standard 6.9 Database Standard 6.7  


No additional guidance 


Latest Revision: 07/01/2020 


 


Forensic Standard 6.10 Database Standard 6.8  


The laboratory must have documentation that provides a formal means for 
recognizing an individual’s successful completion of the training (e.g., certificate, 
letter, memorandum). 


Authorization documentation will clearly state the approval to conduct independent 
forensic DNA analysis or databasing using the applicable methods, technologies, 
typing test kits, and platforms. The authorization for technical review may be 
concurrent with authorization as an analyst or a separate authorization but needs to 
be clearly addressed.  


The date of authorization of an individual must be documented. The authorization 
date has particular relevance to proficiency testing requirements discussed in 
Standard 13 (Proficiency Testing), which requires that newly qualified individuals 
participate in an external proficiency test within eight months of the authorization date. 


Latest Revision: 07/01/2020 


 


Forensic Standard 6.11 Database Standard 6.9  


Laboratory support personnel must have documented training in the laboratory duties 
they perform. Training should include, at a minimum, those tasks that are necessary 
for performance of or may impact the results of an analytical procedure (e.g., making 
reagents or preparing an instrument for operation). 


Latest Revision: 07/01/2020 


 


Forensic Standard 6.12 Database Standard 6.10  


Retraining of an analyst, technician, or technical reviewer may be necessary as a 
result of an extended absence from casework or databasing duties, as part of 
corrective action, or when determined necessary by the technical leader.   


The Forensic Standard 6.12.1/Database Standard 6.10.1 requirement to 
successfully complete competency testing prior to return to participation in casework 
or databasing analyses will also apply to individuals who have been on extended 
leave for a period that takes them out of the proficiency test cycle. The technical 
leader will determine if the individual requires training or retraining prior to 
competency testing.  
 
The competency testing should be relevant to the task(s) that the analyst, technician, 
or technical reviewer will return to performing on casework samples or on databasing, 
known, or casework reference samples. 


Latest Revision: 07/01/2020 
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Forensic Standard 6.13 Database Standard 6.11  


The laboratory must have available for review the training and authorization records 
for each analyst, technician, and technical reviewer.   


The laboratory must have available for review the documented training completed by 
each laboratory support personnel. 


Latest Revision: 07/01/2020 


 
 


Standard 7.  Facilities and Evidence/Sample Control 
 


Forensic Standard 7.1 Database Standard 7.1  


To successfully satisfy Standard 7.1, the laboratory must demonstrate compliance 
with all of the substandards of Standard 7.1. 
  
Secure, controlled access areas for evidence/sample storage must exist within the 
laboratory.  
 
The laboratory must be arranged in a way to ensure the integrity of the analyses as 
described in Standards 7.1.2 and 7.1.3. 
 
Through a combination of clearly written analytical procedures, notes, and/or personal 
observation, the laboratory’s approach to evidence/sample processing for PCR-based 
procedures must demonstrate a separation in time or physical space for each activity. 
The laboratory’s design must ensure that evidence/sample flow through the various 
steps of DNA processing does not compromise the integrity of the evidence/sample. 
The amplification room must be enclosed with walls from the floor to the ceiling and 
door(s) for passage. The amplification room(s) must physically separate amplified 
DNA from all other areas of the laboratory by keeping doors in the closed position. 
 
A Rapid DNA instrument/System shall be maintained separate from areas used for 
evidence examination or sample accessioning. Rapid DNA instrument(s)/System(s) 
can go in an extraction room, amp setup room, or other area so long as the area 
where the instrument is maintained is not used for evidence examination or sample 
accessioning. A Rapid DNA instrument/System shall not be used in rooms containing 
amplified DNA with the exception of the amplified DNA generated in the Rapid DNA 
cartridge. 


Latest Revision: 07/01/2020 


 


Forensic Standard 7.2 Database Standard 7.2  


A laboratory's security system must control access and limit entry to the operational 
areas. Internal controlled areas shall limit access to only authorized personnel. The 
distribution system of all keys, combinations, etc. must be current, accurate, clearly 
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documented, and available for review. Many other control systems which include card 
keys, surveillance cameras, and intrusion alarms, are acceptable when they 
complement the laboratory's security system by controlling unauthorized access 
and/or limiting authorized access to the operational laboratory and evidence storage 
areas.  


Latest Revision: 07/01/2020 


 


Forensic Standard  7.3  


An evidence control program may be addressed through a single policy/procedure or 
combination of several policies/procedures. Key components of an evidence control 
system include proper labeling and sealing of evidence, a documented chain-of-
custody record, and a secure area designated for evidence storage.   


Latest Revision: 07/01/2020 


 


 Database Standard 7.3   


A sample inventory control program may be addressed though a single 
policy/procedure or a combination of several policies/procedures. Key components of 
a sample inventory control system include labeling, storage, security of samples, 
documentation of identity, collection and receipt. 
 
A database laboratory that performs known or casework reference sample analysis 
must have clearly written well-understood procedures that address handling and 
preserving the integrity of these evidence samples. Key components of such an 
evidence-control procedure include proper labeling and sealing of evidence, a 
documented chain-of-custody record, and a secure area designated for evidence 
storage. 


Latest Revision: 07/01/2020 


 


Forensic Standard 7.3.1  Database Standard 7.3.1   


Each item of evidence or each database, known, or casework reference sample must 
be marked with a unique identifier on at least the evidence packaging or sample 
container. 
 
The laboratory must clearly define what constitutes evidence and what constitutes 
work product because the laboratory may establish different criteria for the handling 
and control of evidence versus work product. For example, a forensic laboratory may 
define extracts as evidence and require the extracts be tracked on the chain of 
custody or a laboratory may define extracts as work product and may not require the 
extracts be tracked on the chain of custody. If the laboratory retains or returns extract 
to meet Forensic Standard 7.4.1, the extract shall be treated as evidence. 
 
While a databasing laboratory may not receive or process evidence, what constitutes 
evidence and what constitutes work product must be defined by the laboratory. A 
database laboratory that processes casework reference samples must define these 
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samples as evidence and ensure the laboratory procedures address proper labeling 
and sealing of evidence, a documented chain-of-custody record, and a secure area 
designated for evidence storage as required throughout Standard 7. 
 
The laboratory must have a method to distinguish each sample throughout 
processing; the use of plate or rack mapping may not require the assignment of 
unique identifiers or individual evidence seals for each sample.   


Latest Revision: 07/01/2020 


 


 Database Standard 7.3.2  


The laboratory shall document the identity, collection, receipt, storage, and disposition 
of database samples. Documentation may be in hard copy or electronic format. 


Latest Revision: 07/01/2020 
 


Forensic Standard 7.3.2  Database Standard 7.3.2.1  


The chain of custody record must provide a comprehensive, documented history for 
each evidence transfer over which the laboratory has control. Electronic tracking of 
evidence is an acceptable alternative to a written record as long as the computerized 
data are sufficiently secure, detailed, and accessible for review and can be converted 
to a hard copy when necessary. An electronic equivalent may be used when it can 
only be applied by the individual for whom the electronic equivalent represents. 
 
If the database laboratory is processing casework knowns or reference samples it 
shall address how it handles the chain of custody for evidence samples and must 
document all that is listed under Database Standard 7.3.2.1. If the database 
laboratory does not process casework known or reference samples, Database 
Standard 7.3.2.1 is not applicable.  


Latest Revision: 07/01/2020 
 


Forensic Standard 7.3.3  Database Standard 7.3.3  


The laboratory must have written procedures that address handling and preserving 
the integrity of evidence/sample and work product, including known and casework 
reference samples processed by databasing laboratories. 
 
The laboratory may demonstrate compliance with Standard 7.3.3 by specifying short-
term and long-term storage that demonstrate proper security. Short-term storage 
areas may vary from a locked file cabinet to an entire examination room temporarily 
housing large or bulky items of evidence. The laboratory may not require a container 
be sealed when testing on the item is in progress. 
 
For Forensic Standard 7.3.3.2, the laboratory procedures must define when 
evidence must be properly sealed. An evidence container is sealed properly if its 
contents cannot escape readily and if opening the container results in a detectable 
alteration to the container or seal. The seal must be labeled in a manner that identifies 
the individual responsible for sealing the evidence. The immediate container need not 
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be sealed (but securely closed) if it is enclosed in a larger container that meets the 
requirements of a proper seal. In such instances, the container must be closed 
securely such that its contents are protected from loss, contamination, and/or 
deleterious change. 
 
For Database Standard 7.3.3.1, if the database laboratory processes casework 
known or reference samples, the laboratory must ensure that samples stored under 
its custody are properly sealed as described above. 


Latest Revision: 07/01/2020 


 


Forensic Standard 7.4 Database Standard 7.4  


The laboratory must have a policy on sample consumption. The policy is expected to 
provide instruction for if and/or when the laboratory may or may not consume a 
sample and any documentation that the laboratory requires. 


If a portion of evidence sample is not available and the laboratory retains or returns 
extract to meet Forensic Standard 7.4.1, the extract shall be treated as evidence. 


Latest Revision: 07/01/2020 


 


Forensic Standard 7.5  


The laboratory policy for the disposition of evidence should address how the 
disposition will be communicated in the report.  (Refer to Forensic Standard 11.2.8) 


Latest Revision: 07/01/2020 
 


 


Standard 8.  Validation 
 


Forensic Standard 8.1 Database Standard 8.1  


To successfully satisfy Standard 8.1, the laboratory must demonstrate compliance 
with all of the substandards of Standard 8.   
 
The validation studies found to be in compliance with Standard 8.1 and documented 
in accordance with Standard 15.2.2 after one external audit do not need to be 
reviewed. If there are no validation studies during the scope of the audit to be 
evaluated, Standards 8.2 and 8.3 are not applicable. 


Latest Revision: 07/01/2020 


 


Forensic Standard 8.2 Database Standard 8.2  


A DNA laboratory may rely upon another laboratory’s developmental validation 
studies; however, the citations and/or publications referencing that validation must be 
available and accessible to support the underlying scientific basis. If a laboratory can 
document the developmental validation through citations and publications, the 
laboratory will be considered compliant with Standard 8.2. 
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All validations reviewed and approved during the audit will be documented in 
Appendix E.   


Latest Revision: 07/01/2020 


 


Forensic Standard 8.2.1 Database Standard 8.2.1  


To successfully satisfy Standard 8.2.1, the laboratory must demonstrate compliance 
with all of the applicable substandards of this standard. 
 
Developmental validation studies are required for all validations being reviewed, 
regardless of whether they were performed by the laboratory or performed by an 
external agency (either commercial vendor or another laboratory). 
 
If a laboratory is relying upon an externally performed developmental validation, the 
citations and publications addressing the elements of Standard 8.2.1 must be 
available and accessible. 
 
If a laboratory has performed its own developmental validation, it must show evidence 
of how the elements of Standard 8.2.1 were addressed.  
 
Characterization of the genetic marker: The basic characteristics of a genetic 
marker must be determined and documented. The basic characteristics may be 
determined by examining inheritance, mapping, detection and polymorphism(s) of the 
genetic marker.   
Inheritance: The mode of inheritance of DNA markers may be demonstrated through 
family studies 
Mapping: Determining the genomic location  
Detection: The method for identifying the genetic marker (e.g., capillary 
electrophoresis, DNA sequencing, hybridization assays) 
Polymorphism: Determining the type of variation (e.g., sequence and/or length 
variants) 
 
Species specificity: The ability to detect genetic information from non-targeted 
species (e.g., detection of microbial DNA in a human assay) must be determined.  
The detection of genetic information from non-targeted species does not necessarily 
invalidate the use of the assay, but may help define the limits of the assay. Species 
cross-reactivity may be demonstrated using a number of commercially available non-
human DNA. 
 
Sensitivity studies: A range of DNA quantities, to include the upper and lower limits 
of the assay must be evaluated. Sensitivity may be demonstrated utilizing a dilution 
series of extracted DNA. 
 
Stability studies: Measuring the ability to obtain the results from DNA recovered 
from biological samples deposited on various substrates and subjected to various 
environmental and chemical insults should be evaluated. Stability may be 
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demonstrated by titrating commercially available environmental and purification 
related PCR inhibitors (e.g., hematin, humic acid, tannic acid, EDTA) into extracted 
DNA or a PCR reaction. For database samples, stability studies may include samples 
on various substrates and subjected to potential PCR inhibitors (e.g., tobacco) or 
various storage conditions. 
 
Case-type samples: Case-type samples may be those samples that are from 
adjudicated cases or mock samples that mimic casework samples. Samples should 
be representative of items and/or stains typically encountered by the testing 
laboratory (e.g., blood, semen, saliva, transferred epithelial cells, bones). Samples 
that mimic casework samples may include samples that are created in the laboratory 
such as artificially degraded or inhibited samples or mixed DNA samples made from 
normalized extracted DNA or cell lines. 
 
Database-type samples: Database-type samples may encompass the types of 
samples (e.g., blood, saliva) and/or sample substrates that are routinely submitted to 
the database laboratory. 
 
Population studies: The distribution of genetic markers in relevant populations 
groups must be determined. Population databases must be tested for independence 
expectations (e.g., Hardy Weinberg Equilibrium and Linkage Equilibrium). 
 
Mixture studies: Mixed DNA samples that are representative of those typically 
encountered by the testing laboratory must be evaluated. Mixture studies should use 
known samples that represent the number of contributors and the range of general 
mixture types for which the procedure will be used in casework (e.g., mixture 
proportions, template quantities).   
 
Precision and accuracy studies: Precision and accuracy should address 
repeatability (i.e., evaluate results of the same instrument and/or operator) and/or 
reproducibility (i.e., evaluate results among different instruments and/or operators), 
when practicable. Precision and accuracy may be accomplished by examining the 
migration and sizing of allelic ladders. 
 
PCR-based studies: Publication of the sequence of individual primers is not required 
in order to appropriately demonstrate the reliability and limitations of PCR-based 
technologies. PCR-based studies must include: 
 
- Reaction conditions needed to provide the required degree of specificity and 


robustness must be determined. These include, but are not limited to, thermal 
cycling parameters, the concentration of primers, buffers, DNA polymerase, and 
other critical reagents. Evaluation of the reaction conditions may be demonstrated 
by amplification of extracted DNA at various thermal cycling parameters, 
evaluating DNA extracts with primer, buffer, and DNA polymerase concentrations 
above and below the recommended concentration to assess the impact on peak 
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height balance and PCR artifacts. 
 
- Assessment of differential and preferential amplification measures the specificity 


and robustness of the PCR reaction. Assessing differential and preferential 
amplification of the PCR reaction may be demonstrated by amplifying a range of 
DNA quantities, to include the upper and lower limits of the reaction, to determine 
the impact on peak height balance between and within a genetic marker. A dilution 
series of extracted DNA may be used. 


 
- Effects of multiplexing measures the specificity and robustness of the PCR 


reaction. The effects of multiplexing may be demonstrated by amplification of a 
range of DNA quantities, to include the upper and lower limits of the reaction, to 
assess the impact on peak height balance and the presence of PCR artifacts. A 
dilution series of extracted DNA may be used. 


 
- Assessment of appropriate controls ensures that the method works correctly and 


ensures the data are valid.   
 
- Product detection studies allow the criteria for the detection of amplified product to 


be determined based on the platform and/or method used. 
 
A laboratory’s internal validation can be used to supplement any elements in which 
the developmental validation is deficient.  


Latest Revision: 07/01/2020 
 


Forensic Standard 8.2.2 Database Standard 8.2.2  


The developmental validation is not required to be published, but publication(s) 
supporting the underlying scientific principle(s) of a method must be available. Peer 
reviewed publication (or other means of dissemination to the scientific community, 
such as presentation at a scientific meeting) of developmental validation studies is 
encouraged. However, validated technologies or procedures may be implemented 
without such publication. 


Latest Revision: 07/01/2020 


 


Forensic Standard 8.3  Database Standard 8.3  


To successfully satisfy Standard 8.3, the laboratory must demonstrate compliance 
with all of the applicable substandards of this standard. 
 
Prior to implementing a DNA method, the laboratory must perform an internal 
validation. The appropriate sample number and the type of samples used in the 
internal validation studies should be sufficient to support and document the reliability 
and potential limitations of the method. 


Latest Revision: 07/01/2020 


 


Forensic Standard 8.3.1 Database Standard 8.3.1  
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The laboratory shall perform the applicable internal validation studies. Studies 
determined to be not applicable shall be addressed in the internal validation 
summaries. (Refer to Standard 8.3.4) A laboratory’s internal validation can be used to 
supplement any studies in which the developmental validation is deficient. If 
conducted within the same laboratory, developmental validation studies may satisfy 
some of the elements of the internal validation.  
 
Known and non-probative evidence samples or mock evidence samples: 
Methods shall be evaluated and tested using known samples and non-probative 
evidence samples or mock case samples. Mock evidence samples should be 
reflective of the type and quality expected to be encountered in casework (e.g., 
various substrates, various stain concentrations). Results from these studies should 
be compared to the previous results where possible to ensure concordance (i.e., 
demonstrate agreement between the results obtained compared to those using 
previous methods or published data). Observed discordance should be documented 
and, where possible, a reason given for the non-concordance. 
 
Known database-type samples: Methods shall be evaluated and tested using 
known samples, available database samples, or mock samples prepared from 
authentic cellular material(s). Mock samples should be reflective of the type and 
quality expected to be encountered in databasing (e.g., various substrates, various 
stain concentrations). Results from these studies should be compared to the previous 
results where possible to ensure concordance (i.e., demonstrate agreement between 
the results obtained compared to those using previous methods or published data).  
Observed discordance should be documented and, where possible, a reason given 
for the non-concordance. 
 
Precision and Accuracy: Precision and accuracy studies should address 
repeatability (i.e., evaluate results of the same instrument and/or operator) and/or 
reproducibility (i.e., evaluate results among different instruments and/or operators), 
when practicable. Precision and accuracy may be accomplished by examining the 
migration and sizing of allelic ladders. 
 
Sensitivity and stochastic studies: Sensitivity studies are used to determine the 
dynamic range, ideal target range, limit of detection, limit of quantification, 
heterozygote balance (e.g., peak height ratio) and the signal to noise ratio associated 
with the assay. Sensitivity studies should include a range of template DNA/cellular 
material that brackets the optimal quantity.  
 
Stochastic studies are used to evaluate excessive random effects (e.g., allele drop-
out, peak height imbalance) generally resulting from low quantity and/or low quality 
samples. Where appropriate to the interpretation model utilized, these studies are 
used to determine the laboratory’s stochastic threshold. 
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Mixture studies: Mixed DNA samples that are representative of those typically 
encountered by the testing laboratory shall be evaluated. Forensic mixture studies 
should use known samples that represent the number of contributors and the range 
of general mixture types for which the procedure will be used in casework (e.g., 
mixture proportions, template quantities) and must be used to develop interpretation 
guidelines.  
 
Contamination assessment: The laboratory shall evaluate the detection of 
exogenous DNA (e.g., allele drop-in) originating from reagents, consumables, 
operator and/or laboratory environment using both controls and known samples.  
The contamination assessment should be used when developing quality control 
procedures and interpretation guidelines. 


Latest Revision: 07/01/2020 


 


Forensic Standard 8.3.1.1 Database Standard 8.3.1.1  


For laboratory systems that consist of more than one laboratory, each of the 
laboratories must complete and maintain site specific precision, sensitivity, and 
contamination assessment studies. Remaining validation studies may be shared 
among all locations in a multi-laboratory system. Summaries of a system’s internal 
validation studies must be available at all sites. Multi-laboratory studies are 
considered internal validation studies and must be reviewed and approved by the 
technical leader prior to implementing a procedure in accordance with Standard 
8.3.4. 
 
A laboratory that relocates to a new facility shall be considered a multi-laboratory 
system for an audit that spans the relocation period of the two laboratory facilities. As 
such, the laboratory must complete at a minimum, precision, sensitivity, and 
contamination assessment studies in the new facility. A summary of the pertinent 
studies must be written and approval by the technical leader must be documented 
prior to the initiation of casework or databasing at the new facility.  


Latest Revision: 07/01/2020 


 


Forensic Standards 8.3.2  and 8.3.2.1  


Validation data must be used to develop quality assurance parameters including: 
analytical threshold(s) and stochastic threshold(s), where appropriate; evaluating and 
interpreting DNA typing results (e.g., detecting drop-out, drop-in, or heteroplasmy); 
evaluating applicable analytical controls; and determining when the DNA typing 
results are interpretable or uninterpretable.  
 
Validation data must be used to determine the acceptability and interpretation criteria 
of the analytical controls and necessary standards (i.e., quantification standards, 
internal size standards) applicable to the method under validation. The validation data 
must be used to determine the requirements for assessing whether a DNA typing 
result is consistent with originating from one or more contributors, determining the 
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number of contributors, and discerning major and minor contributors, where 
appropriate. 
 
Mixed DNA samples that are representative of the number of contributors, DNA 
mixture ratios, and DNA template input quantities expected to be interpreted by the 
testing laboratory shall be included in the validation studies used to generate the 
laboratory's mixture interpretation guidelines.  
 
The validation data must be used to determine the requirements for determining 
inclusions, exclusions, inconclusive or uninterpretable results. Validation data must be 
used to support the statistical calculation used on single source and mixed DNA 
samples. Where statistical thresholds are used to make conclusions for direct 
comparisons (e.g., inclusion, exclusion), these thresholds must be determined based 
on validation data. Statistical thresholds may not be applicable to relationship testing 
in which there are no definite thresholds for determining relatedness.   


Latest Revision: 07/01/2020 


 


 Database Standard 8.3.2  


Validation data shall be used to develop quality assurance parameters including: 
analytical threshold(s) and stochastic threshold(s), where appropriate; evaluating and 
interpreting DNA typing results (e.g., detecting drop-out, drop-in); evaluating 
applicable analytical controls; and determining when the DNA typing results are 
interpretable or uninterpretable.  
 
Validation data must be used to determine the acceptability and interpretation criteria 
of the analytical controls and necessary standards (e.g., internal size standards) 
applicable to the method under validation.   


Latest Revision: 07/01/2020 


 


Forensic Standard 8.3.3 Database Standard 8.3.3  


A change in platform instrument model (e.g., to a new capillary electrophoresis 
instrument model not already in use in the laboratory) requires internal validation. 


Latest Revision: 07/01/2020 


 


Forensic Standard 8.3.4 Database Standard 8.3.4  


Summaries must be written for all internal validation studies and include all relevant 
information to demonstrate that they meet the standards and support the laboratory’s 
interpretation guidelines. Documentation of the validation review and date of approval 
by the technical leader, prior to implementation in forensic applications, must be 
maintained.   


Latest Revision: 07/01/2020 


 


Forensic Standard 8.4 Database Standard 8.4  


Certified reference materials are accompanied by a certificate that provides the value 
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of the specified property, its associated uncertainty, and a statement of metrological 
traceability. Examples of certified reference materials include the National Institute of 
Standards and Technologies (NIST) standard reference material (SRM) for PCR-
based DNA profiling (e.g., SRM 2391d and subsequent successors to the 2391 
series) and NIST SRM for mitochondrial DNA sequencing (e.g., SRM 2392-I: Human 
HL-60 DNA).   
 
Laboratories have the option of using a certified reference material or creating a 
standard traceable to a certified reference material. For a sample to be considered 
traceable to an appropriate certified reference material the laboratory must 
demonstrate the proof of homogeneity, stability, and verification of the new lot of the 
traceable material. The laboratory documentation must detail the preparation, 
storage, and characterization of the new lot of traceable material. 
 
Laboratories have the option of using additional NIST SRMs (e.g., Human 
Quantification Standard NIST SRM 2372a) that may be available, but their use is not 
required by Standard 8.4 unless specifically referenced by the laboratory.  


Latest Revision: 07/01/2020 
 


Forensic Standard 8.5 Database Standard 8.5  


If a laboratory modifies a procedure in such a way as to alter the validated steps, 
reagents, or critical instruments, the modified procedure must be evaluated by 
comparing the original procedure to the modified procedure using similar DNA 
samples. Modification evaluations must be documented and approved by the 
technical leader before being implemented in casework or databasing applications. 
 
If the modification has an impact on the efficacy or reliability of the forensic casework 
or databasing analysis (such as modifications that impact the efficacy of the PCR 
process or the detection of DNA types), internal validation studies (such as sensitivity 
and stochastic studies) may be necessary to demonstrate the continued reliability and 
potential limitations of the method.  


Latest Revision: 07/01/2020 


 


 Database Standard 8.6  


If the NDIS participating laboratory uses an Expert System to enter data directly into 
CODIS, it shall use an NDIS approved Expert System. Depending on the rule order 
and set up of Expert System parameters, the laboratory may need to perform 
developmental validation of that Expert System. Developmental validations of Expert 
Systems used by NDIS participating laboratories shall be approved by NDIS.  
 
For Database Standard 8.6.1, as required by the NDIS Operational Procedures 
Manual, NDIS participating laboratories must recertify their NDIS approved Expert 
Systems quarterly.  
 
These standards are not applicable for non-NDIS participating laboratories and 
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laboratories that are not using an Expert System. 


Latest Revision: 07/01/2020 


 


Forensic Standard 8.6 Database Standard 8.7  


A Rapid DNA instrument used for modified Rapid DNA analysis (human interaction) 
on database, known, or casework reference samples requires validation in 
accordance with Standard 8 to ensure the instrument is validated in the laboratory 
and the interpretation parameters are established for the laboratory in which the 
instrument will be used.   
 
If a Rapid DNA instrument is used for testing other than that defined as Rapid DNA 
analysis or modified Rapid DNA analysis, it must be validated in accordance with 
Standard 8 for its intended use in the laboratory. If the intended use will include 
searching or uploading profiles to CODIS, the use must comply with the NDIS 
Operational Procedures Manual. 


Latest Revision: 07/01/2020 


 


Forensic Standard 8.7 Database Standard 8.8  


An NDIS approved Rapid DNA System does not require a validation because the 
Rapid DNA System has been extensively validated as part of the NDIS approval 
process. No changes or modifications are permitted to the (1) Rapid DNA instrument; 
(2) the chemistries and/or concentrations of the PCR STR typing kit/Rapid DNA 
cartridge; (3) the settings of the Expert System; or (4) any other software parameters, 
without NDIS approval as detailed in the NDIS Operational Procedures Manual. The 
performance check is required to ensure the Rapid DNA System is functioning 
appropriately prior to use. (Refer to Standard 10.3) 
 


Latest Revision: 07/01/2020 


 


Forensic Standard 8.8 Database Standard 8.9 


The laboratory must evaluate software to assess the suitability of the software for its 
intended use in the laboratory. For the purposes of this standard, software includes 
software tool(s) developed by the laboratory. This evaluation must determine the 
necessity of validation studies and/or software testing based on how it will be used in 
the laboratory. As part of the evaluation, the laboratory must determine if the software 
will be categorized as a component of instrumentation, software used for the 
analysis and/or interpretation of DNA data, software used for statistical calculations 
(forensic only), or that the software that does not impact the analytical process, 
interpretation, and/or statistical calculations.  
 
For commercial off the shelf (COTS) software products (e.g., word processing, 
electronic spreadsheets, database management) that the laboratory uses to create 
software tools (e.g., macros, workbooks, databases), the COTS software does not 
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require a developmental validation but the laboratory developed tool must be 
validated as appropriate for its intended use in the laboratory. 
 
Based on the evaluation the laboratory will determine which studies will be conducted, 
and these determinations must be documented. If a study or software test is not 
applicable to the software’s intended use in the laboratory and therefore will not be 
conducted, that information must also be documented.   
 
Any new software or new modules of existing software shall be subjected to the 
relevant validation studies, as described in Forensic Standards 8.8.1 and 
8.8.2/Database Standards 8.9.1 and 8.9.2.   
  
Modifications to software shall also be subjected to relevant validation studies and/or 
software testing as stated in Forensic Standard 8.8.3/Database Standard 8.9.3.   
 
The impact of the software on the DNA analysis and/or interpretation process 
(instrumentation, analysis/interpretation, or statistical calculations) should be 
considered when designing the appropriate validation studies. Validation studies 
should also establish the limits of the software use.   
 
Functional testing: Functional testing may include using the software to perform the 
intended task and ensuring it functions as expected. For example, ensuring that a 
software tool used to perform a calculation generates the same value as if hand 
calculated. For a software tool that transcribes or aggregates information from various 
locations, a functional test may ensure that the expected information is being 
transcribed or referenced correctly. 
 
Reliability testing: Reliability testing should establish that the software can run in the 
laboratory’s environment. For example, if the laboratory is multi-site, multi-user, or 
uses a network, the laboratory should ensure that the software functions reliably at 
each site, for multiple and/or concurrent users, or on the network. Reliability studies 
should also test the usability limits of the software’s functions.   
 
Accuracy and precision studies: Accuracy and precision studies are relevant when 
measurements and numerical values or calculations are reported. For example, 
evaluating the accuracy and precision of sizing algorithms when assigning DNA types 
or the accuracy and precision of a software calculating a random match probability. 
 
Sensitivity studies: Sensitivity studies should evaluate the upper and lower limits of 
the software. For example, the maximum number of contributors a probabilistic 
genotyping software can interpret or the dynamic range (i.e., minimum and/or 
maximum detection) of a typing software. 
 
Specificity studies: Specificity studies are used to evaluate the ability of the system 
to provide reliable results over a broad variety of typing results (e.g., mixtures, low 







 


 
QAS Guidance Document APPROVED by SWGDAM to take effect July 1, 2020  42 of 85 
  
  
  


level profiles). For example, evaluating that a probabilistic genotyping software 
provides reliable results for contributors and non-contributors. 
 
To assist with software testing, laboratories may consider creating test scenarios or 
cases that interact with the critical operations of the software or module. Test 
scenarios or cases can provide a metric for concordance with other methods and/or 
modified software. These test scenarios or cases may also assist with regression 
testing.   


Latest Revision: 07/01/2020 


 
Forensic Standard 8.8.1 Database Standard 8.9.1 


The developmental validation is not required to be published, but publication(s) 
supporting the underlying scientific principle(s) (e.g., local southern sizing, Markov 
Chain Monte Carlo) of a method must be available. Peer reviewed publication (or 
other means of dissemination to the scientific community, such as presentation at a 
scientific meeting) of developmental validation studies is encouraged. However, 
validated software may be implemented without such publication. 
 
Not all validation studies are relevant to every type of software. The evaluation of 
software for its intended use in the laboratory, documented as required by Forensic 
Standard 8.8/Database Standard 8.9, will determine which studies will and will not 
be conducted.   


Latest Revision: 07/01/2020 


 


Forensic Standard 8.8.2 Database Standard 8.9.2 


If during the initial evaluation of new software, a laboratory determines a particular 
module within the software will not be used, validation of that particular module is not 
required; however, if at a later date, a laboratory decides to use that particular 
module, an internal validation of the new module of the existing software is required, 
as applicable.   
 
Refer to Standard 2 and the guidance in Forensic Standard 8.8/Database 
Standard 8.9 for the definitions of and examples for, functional testing, reliability 
testing, accuracy, precision, and sensitivity and specificity studies.   
 
Not all validation studies are relevant to every type of software. For example, internal 
validation of data collection software may not require precision studies. The scope of 
the intended use of the software should dictate the nature of the validation. Validation 
studies should also establish the limits of the software use.   
 
A laboratory should internally validate new software on systems not part of the 
laboratory’s operational workflow. If this is not feasible, a laboratory should be 
cautious not to report any data from a system that is currently being internally 
validated. 
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For Forensic Standard 8.8.2.4/Database Standard 8.9.2.4, LIMS or other 
inventory/sample tracking software will only require a functional test if it does not 
impact the analytical process, interpretation, or statistical calculations.  


Latest Revision: 07/01/2020 
 


Forensic Standard 8.8.3 Database Standard 8.9.3 


Release notes from software developers can be used to assist in determining if a 
software modification results in a major or minor revision.   
 
Examples of a major revision can include, but are not limited to, modifications of any 
algorithm, any statistical and/or calculation equation, sequence alignment strategy, 
data reports, and/or export of results.  
 
Examples of a minor revision can include, but are not limited to, cosmetic 
modifications, improved printing or viewing features, fixing invalid error messages.  
 
Forensic Standards 8.8.3.1 to 8.8.3.3/Database Standards 8.9.3.1 to 8.9.3.3: The 
minimum validation requirements for all major software revisions include functional 
testing, reliability testing, and regression testing. Refer to Forensic Standard 8.8/ 
Database Standard 8.9 above for guidance on functional testing and reliability 
testing.  
 
The purpose of regression testing is to ensure that modifications to software have not 
detrimentally affected any functions of the previously validated software. A laboratory 
may accomplish regression testing using a set of relevant scenarios run with the 
original version and the modified software. For example, a laboratory may re-run 
samples on an instrument with the modified software and compare the new DNA 
types to the previously generated DNA types. Similarly, a laboratory may opt to re-
analyze, re-interpret, and/or re-calculate data using the modified software and 
compare the output for concordance with previously generated results.    
 
A laboratory should test modifications to software on computer systems that are not 
part of the laboratory’s workflow or can temporarily be removed as a part of the 
laboratory’s workflow. If this is not feasible, the laboratory should limit access to the 
modified software to prevent its use when conducting casework analysis. 


Latest Revision: 07/01/2020 
 


Forensic Standard 8.8.4 Database Standard 8.9.4 


Reliability testing should establish that the software can run in the laboratory’s 
environment. For example, if the laboratory is multi-site, multi-user, or uses a network, 
establishing that the software functions reliably at each site, for multiple and/or 
concurrent users, or on the network. Reliability studies should also test the usability 
limits of the software’s functions.   
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Latest Revision: 07/01/2020 
 


Forensic Standard 8.8.5 Database Standard 8.9.5  


No additional guidance   


Latest Revision: 07/01/2020 
 


Forensic Standard 8.9 Database Standard 8.10  


Developmental validation studies, internal validation studies, modified procedure 
evaluations, and software testing, including the approval of the technical leader, shall 
be retained and available for review for at least as long as the method or software is 
in use by the laboratory.  


Latest Revision: 07/01/2020 
 


Standard 9.  Analytical Procedures 
 


Forensic Standard 9.1 Database Standard 9.1  


No additional guidance 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.1.1 Database Standard 9.1.1  


Each procedure must specify the reagents, sample preparation, equipment, and 
controls used in the analytical process.  
 
The laboratory procedures must be current and readily available. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.2  Database Standard 9.2  


To successfully satisfy Standard 9.2, the laboratory must demonstrate compliance 
with all of the substandards of Standard 9.2.  


Latest Revision: 07/01/2020 


 


Forensic Standard 9.2.1 Database Standard 9.2.1  


The procedures for documenting commercial reagents should address what 
information will be recorded upon receipt of a commercial reagent for quality control 
and tracking purposes.   
 
The procedures for the formulation of in-house reagents should address the recipe to 
prepare the reagent and the records that will be retained for quality control and 
tracking purposes. 


Latest Revision: 07/01/2020 


 


Forensic Standards 9.2.2 and 9.2.3 Database Standards 9.2.2 and 9.2.3  


If the laboratory has determined an expiration date beyond that provided by the 
manufacturer, supporting documentation for that date must be available at the 
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laboratory. For those reagents having no expiration date provided by the 
manufacturer, the laboratory must have a policy or procedure for setting the expiration 
date.  
 
The laboratory may use an electronic barcoding system to capture the required 
labeling information. If the laboratory has an electronic barcoding system for the 
management of its reagents, the name of the reagent must be on the container in 
addition to the barcoded information. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.3 Database Standard 9.3  


The intent of identifying a reagent as a critical reagent is to ensure that the reagent 
functions correctly prior to its use on samples (e.g., evidence) that may be limited in 
such a way that the test could not be repeated if the reagent were to fail. For those 
reagents identified as critical reagents, laboratory procedures must include the quality 
control measures used for evaluation, the acceptable range of results, procedures for 
addressing unacceptable data, and mechanisms used for documentation and 
subsequent approval/rejection of data. 
 
At minimum, the laboratory must identify the reagents listed in Standards 9.3.1 
through 9.3.3 as critical reagents, if used by the laboratory. 
 
For Standard 9.3.3, the laboratory must evaluate each new lot of Rapid DNA 
cartridge, prior to use. A positive sample control shall be processed and analyzed for 
each new Rapid DNA cartridge lot number, before or in parallel with database, known 
or casework reference samples analyzed on the Rapid DNA instrument. If a 
laboratory processes the positive sample control in parallel with reference samples, 
the data shall only be searched and/or uploaded to CODIS after the controls are 
interpreted and meet the laboratory’s criteria for successful approval of the quality 
control data. Laboratories must have written procedures for handling data processed 
in parallel with sample controls, if the control quality data fails. 
 
If test kits or systems for DNA quantification are used for methods other than those 
performed pursuant to Forensic Standard 9.4, these test kits or systems for DNA 
quantification are not required to be identified as critical reagents.  
 
For laboratories performing Next-Generation Sequencing (NGS), Standard 9.3.4 will 
include each new lot of sequencing library preparation reagents and sequencing 
reagents. A minimum of one positive control or previously characterized DNA sample 
and one negative control should be sequenced with each new lot of sequencing 
library preparation reagents and/or sequencing reagents. This can be done separately 
or in parallel with database, known or casework reference samples. If a laboratory 
processes the control samples in parallel with reference samples, the data shall only 
be interpreted, searched and/or uploaded to CODIS after the controls are interpreted 
and meet the laboratory’s criteria for successful approval of the quality control data.  
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Laboratories must have written procedures for handling data processed in parallel 
with sample controls, if the quality control data fails. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.4  


Quantification of forensic and casework reference samples must be assessed prior to 
nuclear DNA amplification. 
 
“Otherwise calculate” refers to methods, such as cell counting, that are based on 
empirical data from the sample being typed. “Otherwise calculate” does not include 
approaches that provide an estimate of DNA quantity based on what is expected for a 
similar sample type or cutting size, except as provided in Forensic Standard 9.4.1 for 
casework reference samples. 
 


For items that are subjected solely to mitochondrial DNA analysis, Forensic 
Standard 9.4 is not applicable. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.4.1  


Direct amplification and Rapid DNA instruments/Systems are examples of methods 
that the laboratory could validate that would not require quantification prior to 
amplification of casework reference samples. 
 
If the laboratory quantifies all DNA samples, Forensic Standard 9.4.1 is not 
applicable. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.5 Database Standard 9.4 


Forensic Standard 9.5/Database Standard 9.4 and all the substandards do not 
apply for Rapid DNA instruments/Systems used for Rapid DNA analysis and modified 
Rapid DNA analysis. Refer to Forensic Standards 9.7.1.1, 9.7.2, 9.8, and 9.8.1/ 
Database Standards 9.6.1.1, 9.6.2, 9.7, and 9.7.1 for monitoring the analytical 
procedures through the use of analytical controls and standards for Rapid DNA 
instruments/Systems. 
 
Laboratory procedures must define the acceptable results for standards and controls 
and document that the standards and controls have been verified as required by 
Forensic Standard 9.6.1/Database Standard 9.5.1. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.5.1 Database Standard 9.4.1  


A laboratory must associate at least one reagent blank control with each extraction 
set or batch of samples, as defined by the laboratory.  
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The requirements for reagent blank controls specified in Forensic Standards 9.5.1.1 
through 9.5.1.3/Database Standards 9.4.1.1 through 9.4.1.3 are applicable to 
samples extracted on or after July 1, 2009. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.5.1.1  Database Standard 9.4.1.1  


The reagent blank(s) are extracted concurrently with the set or batch of samples, as 
defined by the laboratory. The extractions must be occurring at the same time to be 
considered concurrent. For example, consecutive runs on an extraction robot are not 
considered concurrent. 
 
To achieve the most sensitive conditions, the reagent blanks should be treated in 
such a way to maximize the detection of potential contamination. For example, if a 
laboratory has validated eluting its extracted casework evidence samples in various 
elution volumes, the reagent blank should be eluted in the smallest volume as the 
samples in the batch or set. For a laboratory that concentrates its extracts, the 
reagent blank should be eluted in the largest volume prior to concentration. 
 
For direct amplification, if a reagent blank is concurrently used as a negative 
amplification control and multiple volumes of reagent are concurrently amplified, the 
laboratory needs to determine the volume(s) of reagent blank(s)/negative 
amplification control(s) that are needed to be concurrently amplified to meet the 
sensitivity requirements of Forensic Standards 9.5.1.1 and 9.5.1.2/Database 
Standards 9.4.1.1 and 9.4.1.2. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.5.1.2 Database Standard 9.4.1.2  


Amplification using the same sensitivity conditions requires amplifying at least the 
maximum volume of reagent blank as any associated sample from the extraction 
batch.   
 
The laboratory analytical procedures (Standard 9.1.1) should include the approach to 
amplification of reagent blanks. If the laboratory extracts multiple reagent blanks, the 
procedures should include selecting which blanks to amplify. The laboratory needs to 
determine the volume(s) of reagent blank(s) that are needed to be amplified to meet 
the sensitivity requirements of Forensic Standards 9.5.1.1 and 9.5.1.2/Database 
Standards 9.4.1.1 and 9.4.1.2.    
 
The reagent blank is not required to be amplified concurrently with the samples in the 
associated extraction batch as long as it is amplified using the same typing test kit, 
instrument model, and sensitivity conditions as the samples within the extraction 
batch. As required by Forensic Standard 9.5.3/Database Standard 9.4.3, a positive 
and negative amplification control must be included concurrently on each instrument 
used for amplification. 
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If a laboratory uses multiple amplification test kits and the laboratory has depleted its 
reagent blank(s) associated with the extraction set or sample being amplified, a 
laboratory shall not continue on to a different amplification test kit without a reagent 
blank. 
 
For a laboratory that extracts multiple reagent blanks within its extraction set, at least 
one of the reagent blanks must be amplified utilizing the same typing test kit, 
instrument model, and sensitivity conditions as required by the sample(s). If all 
reagent blanks are quantified, the laboratory must amplify and characterize at least 
the reagent blank that demonstrates the greatest signal, if any, in accordance with the 
laboratory procedures. If a laboratory does not quantify its reagent blanks, at least 
one reagent blank needs to be amplified in accordance with the laboratory procedure.  
 
For differential extractions that result in a reagent blank control(s) for each fraction, 
the reagent blank(s) from each fraction will be independently evaluated with the 
corresponding fraction. 
 
If samples are manipulated after extraction, at least one reagent blank must undergo 
the same manipulation. For example, if a sample is reconstituted or concentrated, at 
least one of the reagent blanks associated with that extraction set or batch must also 
follow through that process. Alternatively, an additional reagent blank(s) may be 
introduced to control for any subsequent manipulation of sample(s) within the 
extraction batch as long as an original reagent blank associated with the extraction 
set and an additional reagent blank are both amplified and typed in accordance with 
Forensic Standards 9.5.1.2 and 9.5.1.3/Database Standards 9.4.1.2 and 9.4.1.3.  
 
If a laboratory determines at the quantification stage to terminate all evidentiary 
sample processing for a given extraction set, in order to monitor analytical quality, the 
reagent blank control must be either quantified or typed in order for the evidentiary 
sample processing to be terminated. In order for a laboratory to determine that 
evidentiary sample processing is to be terminated after DNA quantification, the 
laboratory shall have validation data to support that determination. 
 
If the reagent blank is concurrently used as the negative amplification control (e.g., 
direct amplification) the reagent blank must be amplified concurrently on the same 
instrument using the same typing test kit as the samples. The laboratory needs to 
determine the volume(s) of reagent blank(s)/negative amplification control(s) that are 
needed to be concurrently amplified to meet the sensitivity requirements of Forensic 
Standards 9.5.1.1 and 9.5.1.2/Database Standards 9.4.1.1 and 9.4.1.2.    
 
If a laboratory re-amplifies a sample with the same typing test kit and does not 
increase the template volume over that of the original reagent blank nor alter the 
amplification parameters to increase sensitivity, then the laboratory does not need to 
re-amplify the reagent blank associated with the extraction set being re-amplified, 
provided, however, that the laboratory included amplification positive and negative 
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controls with the extraction set or batch being re-amplified. If a laboratory re-amplifies 
a sample with the same typing test kit and increases the template volume over that of 
the original reagent blank, the laboratory needs to re-amplify a reagent blank 
associated with the extraction set being re-amplified with the increased volume.  


Latest Revision: 07/01/2020 


 


Forensic Standard 9.5.1.3 Database Standard 9.4.1.3  


If a laboratory injects samples at varying injection times, amplicon volumes, and/or 
injection voltages, the reagent blank must satisfy the most sensitive injection 
conditions. For example, if a laboratory uses a five-second injection and a 10-second 
injection on a sample set, the laboratory must inject its reagent blank with at least the 
10-second injection.  
 
If the laboratory increases injection conditions for the samples (including re-amplified 
samples) the laboratory needs to re-inject a reagent blank associated with the 
extraction set being re-injected with the increased injection conditions.     


Latest Revision: 07/01/2020 


 


Forensic Standard 9.5.2 Database Standard 9.4.2  


If the laboratory’s validated quantification method allows for the use of a virtual or 
external standard curve, a calibrator must be run concurrently with the samples. The 
laboratory procedures should address when reevaluation of the virtual or external 
standard curve is necessary (e.g., with each a new lot of quantification kit). 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.5.3 Database Standard 9.4.3  


If a batch of samples being typed will be amplified on multiple instruments, each 
instrument must contain a positive and negative amplification control amplified 
concurrently using the same typing test kit as the samples on the instrument. If a 
batch of samples being typed will be amplified with subsequent amplifications on the 
same instrument, each amplification on that instrument must contain a positive and 
negative amplification control amplified concurrently using the same typing test kit as 
the samples on the instrument.   


Latest Revision: 07/01/2020 


 


Forensic Standard 9.5.3.1 Database Standard 9.4.3.1  


Except as provided in Forensic Standard 9.5.4.1/Database Standard 9.4.4.1, if a 
batch of samples being typed was amplified on multiple instruments or multiple 
amplifications on the same instrument, each positive and negative amplification 
control shall be typed.   


Latest Revision: 07/01/2020 


 


Forensic Standard 9.5.4 Database Standard 9.4.4  
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The positive and negative amplification controls may also be used as the positive and 
negative sequencing controls. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.5.4.1 Database Standard 9.4.4.1  


Next-Generation Sequencing (NGS) of low-template DNA may be susceptible to 
crosstalk with the positive amplification control that renders the sample data 
uninterpretable. In the event that a positive amplification control has a detrimental 
impact on the integrity of the sample and/or control data, the laboratory must have 
and follow procedures to monitor the success of the positive amplification control.    


Latest Revision: 07/01/2020 


 


Forensic Standard 9.5.5 Database Standard 9.4.5  


Allelic ladders and internal size standards must be used to appropriately assign DNA 
types to the fragments produced in PCR-based systems. Where allelic ladders and 
internal size standards are not required to assign DNA types, this standard is not 
applicable. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.6 Database Standard 9.5  


To successfully satisfy Forensic Standard 9.6/Database Standard 9.5, the 
laboratory must demonstrate compliance with all of the substandards of Forensic 
Standard 9.6/Database Standard 9.5. 
 
It is recommended that the laboratory guidelines ensure that, to the extent possible, 
DNA typing results from forensic samples are interpreted before comparison to any 
casework reference samples, other than those of assumed contributors. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.6.1 Database Standard 9.5.1  


A laboratory shall verify that all quantification standards, internal size standards, 
allelic ladders and analytical control results meet the laboratory’s interpretation 
guidelines for all reported results. A documented method must exist to demonstrate 
that control values are verified when used (e.g., check-off, technical review). 
 
The laboratory may use analysis software tool(s) to fulfill the requirement to verify that 
the internal size standards and allelic ladders produce the expected results as long as 
the tool is appropriately validated. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.6.2 Database Standard 9.5.2  


The laboratory shall define criteria for the interpretation of non-allelic peaks/signal 
(e.g., stutter, non-templated nucleotide addition, non-specific amplification product, 
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spikes, raised baseline, pull-up or bleed through) specific to the typing test kit and 
platform used. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.6.3 Database Standard 9.5.3  


The laboratory shall define criteria for the interpretation of allelic peaks/signal which 
addresses interpretation of alleles that fall above the largest or below the smallest 
allele or virtual bin of the allelic ladder. Where allelic ladders and internal size 
standards are not required to assign DNA types (e.g., using sequencing platforms), 
the laboratory shall define the criteria for the interpretation of allelic calls. 
 
The laboratory shall define criteria for the designation of alleles containing an 
incomplete repeat motif (e.g., an off-ladder allele falling within the range spanned by 
the ladder alleles or virtual bins). 
 
For mitochondrial DNA analysis via Sanger sequencing, the laboratory shall define 
criteria to assign nucleotide base calls to appropriate peaks and to determine whether 
the results are of sufficient quality for interpretation purposes. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.6.4 Database Standard 9.5.4  


The laboratory must define the thresholds used for interpretation based on the 
interpretation model utilized (e.g., binary, probabilistic genotyping). If thresholds are 
not required by the model utilized, the laboratory must address that thresholds are not 
used.  
 
A laboratory that uses a threshold-based approach where alleles and genotype 
combinations for a contributor are either present or absent (i.e., binary) must comply 
with Forensic Standards 9.6.4.1 and 9.6.4.2/Database Standards 9.5.4.1 and 
9.5.4.2. 
 
For Forensic Standard 9.6.4.1/Database Standard 9.5.4.1, the laboratory shall have 
and define an analytical threshold to determine the minimum height/magnitude 
requirement for distinguishing peaks/signal from background noise. The analytical 
threshold shall be supported by validation studies.  
 
For Forensic Standard 9.6.4.2/Database Standard 9.5.4.2, the laboratory shall have 
and define a stochastic threshold to define the peak height/signal magnitude value 
below which it is reasonable to assume that, at a given locus, allelic dropout of a 
sister allele in a heterozygous pair may have occurred. The stochastic threshold shall 
be supported by validation studies. 
 
If a laboratory uses measures to enhance the detection sensitivity (e.g., allele height, 
signal magnitude), additional studies to establish independent criteria for the 
application of a separate stochastic threshold(s) shall be performed. Such measures 
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may include increased amplification cycle number, increased injection time, and post-
amplification purification/concentration of amplified products relative to the 
laboratory’s standard method. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.6.5 Database Standard 9.5.5  


A laboratory shall define criteria for determining when DNA typing results are 
uninterpretable. Uninterpretable DNA typing results may consist of data of limited or 
poor quality as well as DNA typing results that do not meet the laboratory’s quality 
assurance parameters (e.g., drop-in in an analytical control, data potentially affected 
by contamination). The laboratory’s quality assurance parameters shall be determined 
based on validation studies. 
 
The laboratory procedures should address conclusions that can be made for 
uninterpretable data (e.g., data unsuitable for comparisons). 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.6.6  


The laboratory procedures for mixture interpretation, to include procedures for 
assigning the number of contributors, discerning major and minor contributors (when 
applicable), and the criteria for the deduction of a contributor, must be supported by 
validation studies. Criteria for deducing potential contributors may rely on the 
assumptions that can be made when formulating conclusions as addressed in the 
laboratory’s procedures for Forensic Standard 9.10.1. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.7 Database Standard 9.6  


To successfully satisfy Forensic Standard 9.7/Database Standard 9.6, the 
laboratory must demonstrate compliance with all of the substandards of Forensic 
Standard 9.7/Database Standard 9.6. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.7.1 Database Standard 9.6.1  


For modified Rapid DNA analysis, the laboratory’s guidelines for manual interpretation 
of data must be supported by validation studies. The laboratory’s written guidelines 
must address handling data processed in parallel with sample controls if the control 
quality data fails. 
 
For Forensic Standard 9.7.1.1/Database Standard 9.6.1.1, the laboratory shall have 
and follow procedures for the use of internal size standards to monitor the Rapid DNA 
process. These procedures shall identify the acceptable results for internal size 
standards and the documented verification of their use.  
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The laboratory shall have and follow procedures for the use of allelic ladders to 
monitor the Rapid DNA process. These procedures shall identify the acceptable 
results for allelic ladders and the documented verification of their use. 
 
The laboratory shall verify that all internal size standards and allelic ladder results 
meet the laboratory’s interpretation guidelines for all reported results. A procedure 
must exist to demonstrate that the standard values are verified when used (e.g., 
check-off, technical review). 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.7.2 Database Standard 9.6.2  


For modified Rapid DNA analysis, the laboratory procedures must address what 
sample controls, if any, will be used; to include the use of controls that are 
incorporated by the manufacturer into the Rapid DNA cartridge or if additional controls 
are processed by the laboratory. The laboratory procedures may establish that 
positive sample controls and negative sample controls are not incorporated in each 
run of the Rapid DNA instrument. These laboratory procedures must also address the 
acceptable results and the documented verification of their use, if applicable. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.8 Database Standard 9.7  


For Rapid DNA analysis, the laboratory procedures must address what sample 
controls, if any, will be used. The laboratory procedures may establish that positive 
sample controls and negative sample controls are not incorporated in each run of the 
NDIS approved Rapid DNA System. If applicable, these procedures shall identify the 
acceptable results for controls and the documented verification of their use.  


Latest Revision: 07/01/2020 


 


Forensic Standard 9.9  


The laboratory procedures must address the criteria used for the formulation of 
inclusionary, exclusionary and inconclusive conclusions when comparing a casework 
reference sample to the data interpreted from a forensic sample.   
 
For example, the procedures could address the use of possible genotype 
combinations, considering the overall quality of the profile (e.g., degradation, 
preferential amplification, inhibition, drop-out), use of assumptions, or other guidance 
for interpretation beyond solely the presence or absence of alleles.  
 
If the laboratory uses interpretation software (e.g., probabilistic genotyping) to aid in 
the formulation of conclusions, the procedures must address the use of the software 
and the interpretation of the statistical results. 
 


For mitochondrial DNA analysis, the laboratory shall define criteria for conclusions 
based on the evaluation of regions of interpretable sequence and the number of 
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nucleotide base differences. These criteria should address heteroplasmy and 
homopolymeric cytosine tracts. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.10  


The laboratory’s procedures shall describe the statistical calculation(s) to be used on 
single source and mixed DNA samples. The formulae used shall be documented and 
where applicable, the procedures shall address how to apply statistical calculations 
for loci that are within the laboratory’s stochastic region or for profiles that display 
stochastic effects. 
 
Refer to Forensic Standard 11 for the requirements for reporting of results and/or 
conclusions. 
 
To successfully satisfy Forensic Standard 9.10, compliance must be demonstrated 
with all substandards of Forensic Standard 9.10. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.10.1  


Laboratory procedure must address what assumptions can be made, or if no 
assumptions can be made, when formulating conclusions. Any assumptions used 
when formulating a conclusion (e.g., number of contributors, the presence of a known 
contributor) shall be documented and supported by the data and case information. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.10.2  


The laboratory may determine that inclusions to an expected contributor (e.g., 
intimate samples, consensual partner) are not relevant in the context of the case.  


Latest Revision: 07/01/2020 


 


Forensic Standard 9.10.3  


The documentation should be sufficient such that in the absence of the analyst who 
reports the results and conclusions, another qualified analyst could determine the 
genetic loci and the assumptions, if applicable, used for the statistical calculation(s). 
For mitochondrial DNA testing, the genetic loci refers to the mitochondrial DNA 
regions (e.g., HVI, HVII) used for the statistical calculation(s).  


Latest Revision: 07/01/2020 


 


Forensic Standard 9.10.4  


The laboratory procedures must address when data determined to be uninterpretable, 
as required by Forensic Standard 9.6.5, will not be used in a statistical calculation. 
For example, the procedure could address when individual loci are uninterpretable, 
when a portion of a profile is uninterpretable, or when an entire profile is 
uninterpretable. 
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Latest Revision: 07/01/2020 


 


Forensic Standard 9.10.5  


The approach used to perform a statistical calculation may include listing the 
formula(e) used on single source and mixed DNA samples. It also may be 
accomplished through the description of the statistical software (e.g., PopStats, 
probabilistic genotyping software) used by the laboratory.  
 
When applicable, the laboratory procedures must address approaches to performing 
statistical calculations using data determined to be within the laboratory’s stochastic 
region, as required by Forensic Standard 9.6.4, or for profiles that display stochastic 
effects. 
 
For Forensic Standard 9.10.5.1, the procedures must address all components of 
Forensic Standard 9.10.5.1. If a laboratory does not perform statistical calculations 
for biological relationships, the laboratory’s procedure is not required to address 
biological relationships.  
 
For Forensic Standard 9.10.5.2, the procedures must address the parameters used 
for the specific calculations (e.g., upper bounds, confidence interval, counting method, 
likelihood ratio). 
 
For Forensic Standard 9.10.5.3, the laboratory may reference the publication for the 
population database used for statistical calculations to demonstrate that loci are in 
Hardy-Weinberg equilibrium and statistically unlinked. For laboratories that use a 
population database that has not been published (i.e., created internally), the 
requirements for Hardy-Weinberg and linkage equilibrium may be met by documented 
independence testing on the population database. 
 
For statistical calculations that do not use the product rule (e.g., lineage marker 
calculations), Forensic Standard 9.10.5.3 is not applicable. 
 
The laboratory may apply the product rule when combining autosomal STR, YSTR, 
XSTR, SNP, or mitochondrial DNA statistical calculations, if shown to be in Hardy-
Weinberg equilibrium and statistically unlinked. If independence cannot be 
demonstrated between the autosomal STR, YSTR, XSTR, SNP, and/or mtDNA 
results, combining these systems is not recommended.  


Latest Revision: 07/01/2020 


 


Forensic Standard 9.10.6  


The source of the population database(s) used may be addressed by identifying the 
name of the database in the procedure.   
 
For laboratories that use published population databases, this may also be 
accomplished by referencing the publication for the population database used for 
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statistical calculations in the procedure.  


Latest Revision: 07/01/2020 


 


Forensic Standard 9.10.7  


The source attribution declaration (i.e., identifying the individual as the source of the 
DNA produced from an evidentiary profile) shall be based on a statistical estimate that 
meets or exceeds a laboratory defined threshold. 


Latest Revision: 07/01/2020 


 


Forensic Standard 9.11  


The laboratory procedures must address if the laboratory does or does not conduct 
reinterpretation of legacy data.   
 
Reevaluating allele calls, genotype calls (to include potential allelic drop-out), a 
change in the assumptions used, or removing alleles (or entire loci) from statistical 
estimates from legacy amplification test kit data, are all considered reinterpretation.  
 
The generation of a report for the comparison of two samples as a result of a CODIS 
high stringency match is not considered reinterpretation of legacy data.  
 
If the interpretation of the DNA profile from a forensic sample has previously been 
documented regarding the genotypes that would be allowed for possible contributors, 
that interpretation is not considered reinterpretation.  
 
The laboratory’s reinterpretation procedure may direct the analyst to archived 
procedures used for the interpretation of data at the time of data generation, or the 
laboratory may create procedures to directly address reinterpretation of legacy data.  
For example, a laboratory’s reinterpretation procedures may include a compilation of 
previous interpretation procedures and any additional interpretational considerations 
that had been incorporated by the laboratory (e.g., subsequent revisions to a legacy 
interpretation procedure) or were developed by reviewing legacy validations (e.g., 
developing a stochastic threshold when none previously existed). 
 
Refer to Standards 6.7 and 6.8 for guidance on applicable training and authorization 
to perform reinterpretation.  


Latest Revision: 07/01/2020 


 


Forensic Standard 9.12 and 9.12.1 Database Standard 9.8  


The control of contamination includes reducing the possibility of contamination (e.g., 
by cleaning and decontaminating facilities) and investigating or monitoring potential 
sources of a detected contaminant. The procedure may also address subsequent 
action steps or the limitations to the interpretation of data in which contamination was 
detected. 
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The procedures used by a laboratory for cleaning and decontaminating facilities and 
equipment should also address, when appropriate, minimizing surface contamination 
from samples (e.g., unidentified human remains) prior to sampling.   


Latest Revision: 07/01/2020 
 


 


Standard 10.  Equipment  
 


Forensic Standard 10.1 Database Standard 10.1  


To be in compliance with Standard 10.1, the laboratory must use equipment suitable 
for the methods employed and be in compliance with all standards and substandards 
of Standard 10. 


Latest Revision: 07/01/2020 


 


Forensic Standard 10.2 Database Standard 10.2  


The laboratory must have and follow a program to ensure all critical equipment and 
instruments are maintained. The laboratory must document the equipment and 
instruments the laboratory has determined to be critical. If used by the laboratory, the 
laboratory must include those instruments listed in Standard 10.2.1 and any 
additional equipment or instrumentation whose accurate functionality directly affects 
the results of the DNA typing. If the laboratory maintenance program is more stringent 
than the requirements in Standard 10.3, it must be audited to the more stringent 
requirements. If the laboratory is in compliance with Standard 10.3 but is not 
following its own more stringent maintenance program, the finding shall be 
documented under Standard 10.2 and the applicable substandard(s) of Standard 
10.3 (e.g., Standard 10.3.2.8 and/or 10.3.3.6).  
 
For Standard 10.2.1.2, the laboratory must have at least one thermometer that has a 
certificate that indicates the traceability to national or international standard(s). This 
thermometer may be used for the performance check of critical equipment (e.g., heat 
blocks) and/or to ensure the accurate measurements of non-certified thermometers 
used to monitor temperatures that are critical to the analytical procedures. A certified 
traceable thermometer may be used to meet this standard for the duration of its 
certification.    
 
For Standard 10.2.1.9, an example of additional instruments or equipment that 
produce DNA typing results would include the instruments or equipment used for Next 
Generation Sequencing. 


Latest Revision: 07/01/2020 


 


Forensic Standard 10.3 Database Standard 10.3  


The laboratory must have procedures for conducting a performance check, for 
evaluating results (to include the acceptable ranges), for addressing unacceptable 
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data, and for documenting the completion and subsequent approval/rejection of the 
performance check.  
 
Calibration may be utilized as a laboratory defined method to performance check 
equipment. 
 
Procedures for conducting a performance check may be tailored to the purpose of the 
performance check. For example, a performance check of a new instrument may be 
different than the performance check for a minor repair to an instrument. 


Latest Revision: 07/01/2020 


 


Forensic Standard 10.3.1 Database Standard 10.3.1  


New critical equipment requires a performance check prior to use on casework or for 
database analysis. If the laboratory defines calibration as the method to performance 
check equipment, and the new equipment is accompanied by a certificate of 
calibration, that certification may be used as the initial performance check prior to use.  
For example, a new pipette received with a valid certificate of calibration may be used 
without undergoing an additional calibration prior to use. 
 
A new instrument of the same model that was previously validated for use in the 
laboratory requires a performance check prior to use on casework or on database, 
known, or casework reference samples. For example, a performance check would be 
necessary if a laboratory currently used one instrument and added another instrument 
of the same model number.   
 
For new critical equipment or instruments that require validation, refer to Standard 8. 
 
This initial performance check may be used to meet compliance with Standard 10.3.2 
for the current calendar year. 


Latest Revision: 07/01/2020 


 


Forensic Standard 10.3.2 Database Standard 10.3.2  


The equipment listed under Standard 10.3.2 requires at least an annual performance 
check.  
 
For Standard 10.3.2.1, the performance check of a handheld pipette may be 
accomplished by certification by an outside vendor or accomplished in-house through 
the comparison of a series of predefined measurements. For example, measurements 
are evaluated at a high and low setting of the pipette’s range.  
 
For Standard 10.3.2.2, the performance check of an incubator or heat block may be 
accomplished through: (1) certification by an outside vendor; (2) in-house by the 
comparison of one or more temperature readings at various time intervals against a 
certified NIST-traceable thermometer; or (3) utilizing a traceable thermometer to 
monitor the temperature of the incubator or heat block. Incubator/heat blocks used in 
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an analytical procedure includes similarly functioning equipment where the correct 
temperature reading is pertinent to the analytical procedure (e.g., lysis temperature).  
Incubator/heat blocks used by the laboratory for analytical purposes shall be 
distinguishable from those used by the laboratory for only non-analytical purposes.  
For example, an incubator used to thaw reagents or other non-analytical purposes 
does not require an annual performance check.   
 
For Standard 10.3.2.3, the performance check of a robotic system shall be defined by 
the laboratory based on its application. For example, the performance check of a 
robotic system used for pipetting should include a check of the pipetting mechanism, 
while the performance check of a robotic system used for extraction may necessitate 
the extraction of a known sample to assess the functionality. The performance check 
of a robotic system may be accomplished by an outside vendor or in-house by the 
laboratory.  
 
For Standard 10.3.2.4, the performance check of a thermal cycler, including 
quantitative-PCR, may be accomplished by the system’s diagnostic programs and the 
use of an appropriate certified temperature verification system or process.   
 
For Standard 10.3.2.5, the performance check of a thermal cycler temperature 
verification system may be accomplished through certification by an outside vendor or 
accomplished in-house by the comparison against a certified thermal cycler 
temperature verification system.   
 
For Standard 10.3.2.6, the performance check of an electrophoresis detection 
system may be accomplished by analyzing positive controls, internal standards, or 
using previously characterized DNA samples for comparison. For example, a 
laboratory may choose to complete the performance check of a Genetic Analyzer by 
analyzing a set containing an amplification positive control, an amplification negative 
control and a ladder.  
 
For Standard 10.3.2.7, the performance check on any additional instruments or 
equipment that produce DNA typing results may be accomplished by analyzing 
positive controls, internal standards, or using previously characterized DNA samples 
for comparison.  
 
For laboratories performing Next-Generation Sequencing (NGS), Standard 10.3.2.7 
will include the performance check of the NGS system. This may be accomplished by 
sequencing positive controls or previously characterized DNA samples separately or 
in parallel with database, known or casework reference samples. If a laboratory 
processes the control samples in parallel with reference samples, the data shall only 
be interpreted, searched and/or uploaded to CODIS after the controls are interpreted 
and meet the laboratory’s criteria for successful approval of the quality control data. 
Laboratories must have written procedures for handling data processed in parallel 
with sample controls, if the quality control data fails. 
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For Standard 10.3.2.8, the annual performance check of any additional critical 
instrument or equipment shall be defined by the laboratory based on its application. If 
the laboratory does not define any instrument or equipment beyond those listed in 
Standards 10.3.2.1 through 10.3.2.7 as requiring an annual performance check, this 
standard is not applicable. 
 
Laboratories have the option of using an available NIST SRM for a performance 
check, but their use is not required unless specifically referenced by the laboratory.  


Latest Revision: 07/01/2020 


 


Forensic Standard 10.3.3 Database Standard 10.3.3  


The critical instruments and equipment identified in Standard 10.3.3 require 
additional (beyond annual) performance checks after repair or service. When the 
repair or service does not directly affect the results of the analysis, a performance 
check other than that used for the annual performance check may be used. The 
performance check after repair or service must ensure the repair or service was 
successful. For example, if a repair to the door on a robotic workstation is made, 
ensuring the door is properly functioning may be used as the performance check for 
that repair. This may be accomplished by an outside vendor or in-house by the 
laboratory. 
 
For laboratories performing Next Generation Sequencing (NGS), Standard 10.3.3.5 
will include the performance check of the NGS system. (Refer to Standard 10.3.2.7) 
 
For Standard 10.3.3.6, the performance check after repair or service of any additional 
critical instrument or equipment shall be determined by the laboratory based on its 
application. If the laboratory does not define any instrument or equipment beyond 
those listed in Standard 10.3.3.1 through Standard 10.3.3.5 as requiring a 
performance check after repair or service, Standard 10.3.3.6 is not applicable.  


Latest Revision: 07/01/2020 


 


Forensic Standard 10.3.4 Database Standard 10.3.4  


The minimum requirements for a performance check of an NDIS approved Rapid 
DNA System upon installation requires running a positive sample control in each 
sample position prior to the initial use of the Rapid DNA instrument/System for the 
analysis of database, known or casework reference samples. The laboratory shall 
identify and document the acceptable results for the positive sample control prior to 
the use of the Rapid DNA instrument/System.  


Latest Revision: 07/01/2020 


 


Forensic Standard 10.3.5 Database Standard 10.3.5  


A laboratory must perform a performance check and/or recertify a Rapid DNA 
instrument/System if the instrument is idle longer than the period recommended in the 
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instrument specifications or as established by the laboratory. If the laboratory 
determines an acceptable idle time period that exceeds the length recommended by 
the instrument’s specifications, the laboratory must have validation data to support 
that determination. 


Latest Revision: 07/01/2020 


 


Forensic Standard 10.4 Database Standard 10.4  


No additional guidance 


Latest Revision: 07/01/2020 


 
 


Forensic Standard 11.  Reports 
 


Forensic Standard 11.1  


Laboratory case records to demonstrate compliance with this standard may be in hard 
copy, electronic files, or a combination of both formats. 
 
The laboratory should have a written procedure detailing documentation maintained 
under this standard.  
  
The laboratory must generate sufficient documentation for each technical analysis to 
support the reported conclusions such that in the absence of the analyst who reported 
the analysis, another qualified analyst could evaluate and interpret the resulting data.  
Documentation must also be sufficient for the completion of a technical review under 
Standard 12. 


Latest Revision: 07/01/2020 


 


Forensic Standard 11.2  


For Forensic Standard 11.2.2, sufficient description of the evidence and any sample 
collected from an item of evidence, when applicable, must be included in the report to 
allow for the unambiguous identification of the samples tested. Any stain, sample, or 
item on which an attempt is made to isolate DNA, regardless of the outcome or result, 
must be addressed in the final report.  
 
For Forensic Standard 11.2.5, the data generated by the analysis may be 
considered the results and may include the analyst’s evaluation of the results. 
Conclusions, such as inclusions, exclusions, and other conclusions defined by the 
laboratory, must be reported for each forensic sample that generated results when 
applicable casework reference samples are available. Final reports of forensic 
casework shall address each tested item or its probative fraction. In the case of a 
differential extraction, the results and/or conclusions for at least the probative fraction 
must be included in the final report.   
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For Forensic Standard 11.2.6, the quantitative or qualitative interpretation statement 
provides a weight or additional information to support the conclusion. The use of 
statistics and/or attribution statements for inclusions (e.g., match, consistent with, 
cannot be excluded) will be defined by the laboratory. Attribution statements may 
include a statistically supported source attribution statement, an assumed contributor 
(for instances where the presence of an individual’s DNA on an item is expected), or 
another qualitative statement as defined by the laboratory.  
 
For Forensic Standard 11.2.7, the date of the report must be defined by the 
laboratory and consistently applied. For example, the date of the report may represent 
the date the report was drafted, the date the final draft was completed, or the date the 
report was issued. 
 
For Forensic Standard 11.2.8, the disposition of evidence should be specific to the 
evidence in the report. The disposition may include whether the evidence is returned 
to the submitting agency, retained by the laboratory, consumed, and/or other wording 
to convey the status of the evidence at the time of reporting the DNA results. The 
disposition may be a general statement for all items with the same disposition but 
must convey the status of each of the items of evidence.   
 
For Forensic Standard 11.2.9, one person shall accept responsibility for the content 
of the report. A secure electronic signature is considered equivalent identification 
when the laboratory can demonstrate the electronic equivalent can only be applied by 
the individual for whom it represents. A physical or electronic signature need not be 
displayed on the report when a secure electronic equivalent is utilized.  


Latest Revision: 07/01/2020 


 


Forensic Standard 11.3  


The release of database information in Forensic Standard 11.3 is specifically limited 
to database applications and does not apply to forensic (anonymous) population 
databases that are used by casework laboratories to estimate allele frequency 
information. 
 
Laboratories participating in the National DNA Index System (NDIS) must comply with 
the provisions limiting access and disclosure to the DNA analyses and DNA samples 
maintained by federal, state and local criminal justice agencies (and the Secretary of 
Defense under 10 U.S.C. §1565) in accordance with the Federal DNA Identification 
Act (‘Federal DNA Act’; 34 U.S.C. §12592). The Federal DNA Act provides for limited 
access to the DNA analyses and DNA samples to the following: 
 
 “(A) to criminal justice agencies for law enforcement identification purposes; 


(B) in judicial proceedings, if otherwise admissible pursuant to applicable          
statutes or rules; 
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(C) for criminal defense purposes, to a defendant, who shall have access to 
samples and analyses performed in connection with the case in which such 
defendant is charged; or 


 (D) if personally identifiable information is removed, for a population statistics   
database, for identification research and protocol development purposes, or 
for quality control purposes.”  34 U.S.C. §12592(b) (3). 


 
Generally, the state laws on confidentiality will be found in the respective state DNA 
database laws. Many of the state laws have provisions similar to those in the Federal 
DNA Act but for states with more expansive access and disclosure laws (such as, 
humanitarian purposes), the state has agreed, as a condition for its participation in 
NDIS, to comply with the more restrictive provisions of the Federal DNA Act. For 
those states having DNA database laws with more restrictive access and disclosure 
provisions than the Federal DNA Act, laboratories in those states are required to 
comply with their state laws. A state or local laboratory should have the applicable 
state laws readily available.   


Latest Revision: 07/01/2020 


 


 
Database Standard 11.  Documentation 
 


 Database Standard 11.1  


Laboratory database sample records may be in hard copy, electronic files, or a 
combination of both formats. 
 
The laboratory should have a written procedure detailing documentation maintained 
under this standard. Materials contained in sample records must demonstrate 
compliance with this standard. 
  
The laboratory must generate sufficient documentation for each technical analysis to 
support the interpretation such that in the absence of the analyst who reported the 
analysis, another qualified analyst could evaluate and interpret the resulting data.  
Documentation must also be sufficient for the completion of a technical review under 
Standard 12. 


Latest Revision: 07/01/2020 


 


 Database Standard 11.2  


No additional guidance 


Latest Revision: 07/01/2020 


 


 Database Standard 11.3  


Laboratories participating in the National DNA Index System (NDIS) must comply with 
the provisions limiting access and disclosure to the DNA analyses and DNA samples 
maintained by federal, state and local criminal justice agencies (and the Secretary of 
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Defense under 10 U.S.C. §1565) in accordance with the Federal DNA Identification 
Act (‘Federal DNA Act’; 34 U.S.C. §12592). The Federal DNA Act provides for limited 
access to the DNA analyses and DNA samples to the following: 
 
 “(A) to criminal justice agencies for law enforcement identification purposes; 


(B) in judicial proceedings, if otherwise admissible pursuant to applicable                
statutes or rules; 


            (C) for criminal defense purposes, to a defendant, who shall have access to 
samples and analyses performed in connection with the case in which such 
defendant is charged; or 
(D) if personally identifiable information is removed, for a population statistics 
database, for identification research and protocol development purposes, or 
for quality control purposes.”  34 U.S.C. §12592(b) (3). 


 
Generally, the state laws on confidentiality will be found in the respective state DNA 
database laws. Many of the state laws have provisions similar to those in the Federal 
DNA Act but for states with more expansive access and disclosure laws (such as, 
humanitarian purposes), the state has agreed, as a condition for its participation in 
NDIS, to comply with the more restrictive provisions of the Federal DNA Act. For 
those states having DNA database laws with more restrictive access and disclosure 
provisions than the Federal DNA Act, laboratories in those states are required to 
comply with their state laws. A state or local laboratory should have the applicable 
state laws readily available.   
 
The laboratory procedure for the release of personally identifiable information in 
connection with a database hit shall be compliant with the NDIS Operational 
Procedures Manual. 


Latest Revision: 07/01/2020 


 
 


Standard 12.  Review 
 


Forensic Standard 12.1  


This standard is intended for data generated within the DNA laboratory. The review 
of data generated external to the laboratory is governed by Standard 17. 
 
The laboratory shall have a written procedure detailing the elements of its technical 
and administrative review including how the completion of the technical and 
administrative review will be documented. The laboratory may address the elements 
of technical and administrative review through a single procedure or a combination of 
several procedures. The laboratory’s technical and administrative review of forensic 
casework must include the elements in Forensic Standards 12.2 and 12.3.  
 
The laboratory must conduct and document both administrative and technical reviews 
of all case files and reports prior to issuing the report.  
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Latest Revision: 07/01/2020 


 


 Database Standard 12.1 


This standard is intended for data generated within the DNA laboratory. The review 
of data generated external to the laboratory is governed by Standard 17. The 
laboratory must have written procedures defining the elements associated with both 
technical and administrative reviews.  
 
NDIS participating laboratories must have and follow procedures for reviewing 
database matches including the verification and resolution of the matches. If a 
database laboratory issues reports, both technical and administrative reviews are 
required. Notification letters issued in the course of a database hit which do not 
contain technical data require, at a minimum, an administrative review. 


Latest Revision: 07/01/2020 


 


Forensic Standard 12.1.1 Database Standard 12.1.1  


The individual conducting technical reviews must be qualified as an analyst or a 
technical reviewer in the method, technology, typing test kit, platform, and 
interpretation software that the review encompasses and undergo semi-annual 
proficiency testing. The technical reviewer shall not be the original analyst. 


An analyst proficiency tested in accordance with Standard 13 can serve as a 
technical reviewer without needing to take an additional proficiency test as a technical 
reviewer.  


The administrative reviewer is not required to be a current or previously qualified DNA 
analyst or a technical reviewer. 


Latest Revision: 07/01/2020 


 


Forensic Standard 12.2  


Laboratory procedures must describe the method used for documenting the 
completion of the technical review.  
 
For Forensic Standard 12.2.2, the laboratory may use analysis software tool(s) to 
review internal lane standards and allelic ladders to verify that the expected results 
were obtained as long as the laboratory’s validation of the software tool(s) 
demonstrates that the software appropriately applies the laboratory’s interpretation 
guidelines. The technical reviewer would then ensure that the expected results had 
been verified. 
 
Forensic Standard 12.2.7 and its substandards are not applicable for non-NDIS 
participating laboratories. 
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For laboratories with an LDIS casework component, prior to the upload or search of a 
profile at SDIS, DNA profiles must be verified by another qualified analyst or technical 
reviewer for eligibility for CODIS, correct DNA types, and appropriate specimen 
category.   
 
For SDIS laboratories without an LDIS casework component, prior to the search of a 
profile at SDIS or entry of a profile into a searchable category at SDIS, the eligibility 
for CODIS, correct DNA types, and appropriate specimen category must be verified 
by another qualified analyst or technical reviewer. 
 
Forensic Standard 12.2 and its substandards do not apply for laboratories using an 
NDIS approved Rapid DNA System on casework reference samples but do apply to 
laboratories using Rapid DNA instruments to perform modified Rapid DNA analysis 
on casework reference samples. 


Latest Revision: 07/01/2020 


 


 Database Standard 12.2 


Laboratory procedures must describe the method used for documenting the 
completion of the technical review. The laboratory’s technical review procedures for 
database samples must include each of the elements in Database Standards 12.2.1 
through 12.2.3. The review of the DNA types may be accomplished by an NDIS 
approved and internally validated expert system. 
 
A documented technical review of the data must be completed by the NDIS 
participating laboratory prior to uploading or searching the data at SDIS. Database 
Standard 12.2 and its substandards do not apply for laboratories using an NDIS 
approved Rapid DNA System but do apply to laboratories using Rapid DNA 
instruments to perform modified Rapid DNA analysis. 


Latest Revision: 07/01/2020 


 


Forensic Standard 12.3  


Laboratories must describe the method used for documenting the completion of the 
administrative review. The laboratory’s administrative review procedures of forensic 
casework must include the elements in Forensic Standards 12.3.1 and 12.3.2.  
 
Laboratories that include some or all of the administrative review elements listed in 
Forensic Standard 12.3 in their technical review procedure also must document the 
completion of the administrative review. The technical and administrative review may 
be accomplished by a single qualified individual.   
 
The review of the chain of custody and disposition of evidence may be limited to the 
items received by the laboratory. At a minimum, the review should ensure the chain of 
custody supports the reported disposition of the evidence. 


Latest Revision: 07/01/2020 
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 Database Standard 12.3 


The laboratory’s administrative review procedures of database hit correspondence 
must include the elements in Database Standards 12.3.1 through 12.3.3.  
 
Laboratories must describe the method used for documenting the completion of the 
administrative review. Laboratories that include some or all of the administrative 
review elements listed in Database Standard 12.3 in their technical review procedure 
also must document the completion of the administrative review. The technical and 
administrative review may be accomplished by a single qualified individual.   
 
The review of the chain of custody and disposition of evidence may be limited to the 
known or casework reference samples received by the DNA database laboratory.   


Latest Revision: 07/01/2020 


 


Forensic Standard 12.4 Database Standard 12.4  


The laboratory must have and follow a documented policy and/or procedure that 
defines the course of action necessary in the event of an unresolved discrepant 
conclusion or interpretation.  


Latest Revision: 07/01/2020 


 


Forensic Standard 12.5  


Forensic Standard 12.5 is not applicable for non-NDIS participating laboratories. 


Latest Revision: 07/01/2020 


 


 Database Standard 12.5 


Database Standard 12.5 is not applicable for non-NDIS participating laboratories. 


Latest Revision: 07/01/2020 


 


Standard 13.  Proficiency Testing 
 


Forensic Standard 13.1  Database Standard 13.1 


Each analyst, technical reviewer, technician, and other personnel designated by the 
technical leader shall undergo semi-annual proficiency testing in accordance with 
Standards 13.1.1 through 13.1.6. Semi-annual requires testing to take place two 
times during one calendar year, with the first event taking place in the first six months 
of that year and the second event taking place in the second six months of that year, 
and where the interval between events is at least four months and not more than eight 
months. The date used for tracking compliance with this standard is as defined by 
Standard 13.3. 
 
Individuals who have been on leave for a period that takes them out of the proficiency 
test cycle, must comply with Forensic Standard 6.12.1/Database Standard 6.10.1 
prior to resuming casework or databasing and then return to the proficiency testing 
cycle within eight months.  
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Proficiency testing requirements do not apply to the use of a Rapid DNA System; 
however, analysts qualified to perform modified Rapid DNA analysis must be 
proficiency tested in accordance with Standard 13.1.2.1. 


Latest Revision: 07/01/2020 


 


Forensic Standard 13.1.1  Database Standard 13.1.1  


If the analyst is qualified in only one technology then the analyst will take both semi-
annual tests in that technology. All applicable samples in a single proficiency test shall 
be worked for each technology. It is permissible for multiple technologies to be 
reported on a single proficiency test. Alternatively, an analyst qualified in multiple 
technologies may be separately tested in each technology. For example, a laboratory 
may administer one test in the first half of the year with their YSTR technology and 
one test in the second half of the year with their autosomal STR technology. 


Latest Revision: 07/01/2020 


 


Forensic Standard 13.1.1.1  Database Standard 13.1.1.1  


The applicable CODIS core loci or CODIS core sequence ranges shall be attempted 
for the applicable technology at least once per year. For example, if the laboratory is 
testing the STR technology, the 20 CODIS core loci must be attempted at least once 
per year. If the laboratory is testing the mitochondrial DNA technology, at minimum 
the NDIS accepted sequence ranges of 73-340 and 16024-16365 must be attempted 
at least once per year. For the YSTR, XSTR, and SNP technologies, there currently is 
not an NDIS defined set of CODIS core loci. 


Latest Revision: 07/01/2020 


 


Forensic Standard 13.1.2  Database Standard 13.1.2  


If the analyst is qualified in only one typing test kit then the analyst will take both semi-
annual tests with that typing test kit. An analyst qualified to use multiple typing test 
kits for casework or database examinations may be separately tested using each 
typing test kit. For example, a laboratory that uses 2 different kits for the STR 
technology may administer one test with their STR Kit #1 and one test with their STR 
Kit #2 provided that STR Kit #1 and/or STR Kit #2 include the 20 CODIS core loci as 
required by Standard 13.1.1.1. 


  Latest Revision: 07/01/2020 


 


Forensic Standard 13.1.2.1  Database Standard 13.1.2.1  


If the analyst is qualified to perform modified Rapid DNA analysis with a Rapid DNA 
instrument model and the instrument compatible Rapid DNA cartridge contains 
different PCR STR typing test kits, then data generated by each PCR STR typing test 
kit must be tested at least once per year. If the analyst is qualified to perform modified 
Rapid DNA analysis with multiple Rapid DNA instrument models using the same or 
different PCR STR typing test kits on the Rapid DNA cartridges, then data generated 
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by each PCR STR typing test kit on each instrument model must be tested at least 
once per year.   
 
Proficiency testing requirements do not apply to the use of a Rapid DNA System. 


Latest Revision: 07/01/2020 


 


Forensic Standard 13.1.3  Database Standard 13.1.3  


Standard 13.1.3 applies to analysts, technicians, and other personnel designated by 
the technical leader who perform analytical procedures on forensic, database, known 
or casework reference samples. The laboratory documentation shall demonstrate that 
each individual has performed at least one method in each methodology for which 
they are qualified to perform casework or database examinations at least once per 
year. For example, if an analyst is qualified to perform 3 different extraction methods 
(e.g., two robotic methods and a manual method), the analyst must extract on a 
proficiency test at least once per year but the laboratory may determine which of the 
extraction methods will be used. 


Latest Revision: 07/01/2020 


  


Forensic Standards 13.1.4 and 13.1.4.1 Database Standards 13.1.4 and 13.1.4.1  


The individual need not perform every methodology on a single test when performed 
in accordance with Standard 13.1.4.1. For laboratories that employ technicians 
and/or use a team approach (i.e., multiple analysts/technicians are involved in the 
laboratory processing of a sample or case) in accordance with Standard 13.1.4.1, a 
methodology may be performed by a technician or another analyst. For example, for a 
laboratory whose analysts perform all methodologies and utilize technicians, the 
analysts may perform extraction on one test and utilize a technician to perform the 
extraction on the second test in a year. The individual(s) that participate on each test 
must be tracked to demonstrate compliance with Standard 13.4.2; however, only one 
analyst will be assigned to and responsible for completing the interpretation of test 
sample data and reporting the results for submission to the proficiency test provider. 
Each participant will be informed of the results of the evaluation of their test(s) in 
accordance with Standard 13.6.1. 


Latest Revision: 07/01/2020 


 


Forensic Standard 13.1.5  Database Standard 13.1.5  


Individuals whose sole responsibility is technical review shall be proficiency tested in 
accordance with Standard 13.1.5 and the applicable substandards.  
 
Technical reviewers that are qualified to review data from multiple technologies or 
typing test kits shall be proficiency tested in technical review of each technology and 
typing test kit at least once a year. Technical reviewers that are qualified to review 
data from a single technology or typing test kit shall be proficiency tested semi-
annually in technical review of data from that technology and typing test kit.   
 







 


 
QAS Guidance Document APPROVED by SWGDAM to take effect July 1, 2020  70 of 85 
  
  
  


An analyst proficiency tested in the specific technology may serve as a technical 
reviewer without needing to take an additional proficiency test as a technical reviewer. 


Latest Revision: 07/01/2020 


 


Forensic Standard 13.1.5.1  Database Standard 13.1.5.1  


Refer to Standard 13.1.1.1 


Latest Revision: 07/01/2020 


 


Forensic Standard 13.1.5.2  Database Standard 13.1.5.2  


Refer to Standard 13.1.2.1 


Latest Revision: 07/01/2020 


 


Forensic Standard 13.1.5.3  Database Standard 13.1.5.3  


The contract employee performing technical reviews must be administered a 
proficiency test by an NDIS participating laboratory. The contract employee 
performing technical review may be administered a proficiency test by the NDIS 
laboratory or by another NDIS participating laboratory. If the contract employee 
performing technical review completes a proficiency test for another NDIS 
participating laboratory, the technical leader of the NDIS participating laboratory for 
which the technical reviewer is under contract to conduct reviews shall review and 
approve the proficiency testing administered by the other NDIS participating 
laboratory. For example, if a technical reviewer is a contract employee of NDIS Lab A 
and NDIS Lab B, the contract employee performing technical review may take a 
proficiency test for NDIS Lab A and NDIS Lab B or may take a proficiency test for 
NDIS Lab A and provide that proficiency test to the technical leader of NDIS Lab B.  
The technical leader of NDIS Lab B must review and approve that proficiency test.  


Latest Revision: 07/01/2020 


 


Forensic Standard 13.1.6  Database Standard 13.1.6  


A newly qualified individual shall undergo external proficiency testing within eight 
months of their qualification date. The date used for tracking compliance with this 
standard is as defined for Standard 13.3. An individual will be considered in 
compliance with the semi-annual proficiency testing requirement (Standard 13.1) if 
the initial proficiency test is taken within 8 months of qualification.  For example, an 
analyst qualified in December is permitted to wait until July to enter the proficiency 
testing cycle. The individual is required to be in compliance with the applicable 
requirements of Standards 13.1.1 through 13.1.5 in the next full calendar year.  
 


Latest Revision: 07/01/2020 


 


Forensic Standard 13.2  Database Standard 13.2  


The laboratory must not have access to the proficiency test results until all 
participants have completed the test.  
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A laboratory that is participating in a proficiency test provider’s pre-distribution 
program may count the pre-distribution tests as one of the two external proficiency 
tests for the calendar year. To comply with Standard 13.2, the laboratory must 
resubmit the pre-distribution test results during the general distribution testing phase 
for that specific test in order to be included in the provider’s published external 
summary report. The pre-distribution test will be considered received, assigned, 
submitted, or due with the general distribution testing phase of the proficiency test in 
accordance with Standard 13.3. For example, if the laboratory uses the assigned 
date for tracking purposes, the pre-distribution test will be given an assigned date 
when the general distribution testing phase commences. 


Latest Revision: 07/01/2020 
 


Forensic Standard 13.3  Database Standard 13.3  


No additional guidance 


Latest Revision: 07/01/2020 
 


Forensic Standards 13.4 – 13.4.7  Database Standards 13.4 – 13.4.7   


No additional guidance 


Latest Revision: 07/01/2020 
 


Forensic Standard 13.5 Database Standard 13.5  


To satisfy Standard 13.5, the laboratory must evaluate external proficiency test 
results to demonstrate compliance with each of the substandards of Standard 13.5.  
The laboratory’s evaluation criteria must include each of the substandards under 
Standard 13.5 such that the evaluation criteria may be assessed even if a criteria 
was not applicable during the evaluation of proficiency test results during the scope of 
the audit. 


Latest Revision: 07/01/2020 
 


Forensic Standards 13.5.1 – 13.5.3 Database Standards 13.5.1 – 13.5.2  


No additional guidance 


Latest Revision: 07/01/2020 
 


Forensic Standard 13.5.3.1  


The technical leader review of any inconclusive conclusion for compliance with 
laboratory guidelines may be part of the evaluation of proficiency test results or have 
occurred prior to submission of the proficiency test and the documentation will be 
reviewed during the evaluation of proficiency test results.   


Latest Revision: 07/01/2020 
 


Forensic Standard 13.5.4  Database Standard 13.5.3  


A satisfactory grade is attained for a proficiency test when there are no analytical 
errors for the DNA typing data or reported conclusions.  


Latest Revision: 07/01/2020 
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Forensic Standard 13.5.4.1 Database Standard 13.5.3.1  


All discrepancies or errors, to include the occurrence of administrative errors, and 
subsequent corrective actions, as applicable, shall be documented. Non-
administrative discrepancies and errors will be handled in accordance with Standard 
14. 
 
The laboratory should not wait for correspondence from an accrediting body’s 
proficiency review committee when evaluating proficiency tests or investigating 
potential discrepancies or errors. Proactive investigation and subsequent 
communication with an accrediting body’s proficiency review committee could 
eliminate or expedite the closure of inquiries that result from an accrediting body’s 
observation of a possible discrepancy or error. Correspondence with an accrediting 
body’s proficiency review committee should be retained as documentation under 
Forensic Standard 13.5.4.1/Database Standard 13.5.3.1. 


Latest Revision: 07/01/2020 
 


Forensic Standards 13.6 – 13.6.3  Database Standards 13.6 – 13.6.3   


No additional guidance 


Latest Revision: 07/01/2020 
 


 


Standard 14.  Corrective Action 
 


Forensic Standards 14.1 and 14.1.1 Database Standards 14.1 and 14.1.1 


The laboratory policy and/or procedure must address, at a minimum, nonconformities 
resulting from casework or database analysis, proficiency tests, testimony and audits.  
Nonconformities not requiring a corrective action plan may be remediated with 
documented correction or other documentation. A corrective action plan that is 
developed to evaluate and remediate the nonconformity, must be documented and 
include the elements listed in Standard 14.2. 


Latest Revision: 07/01/2020 


 


Forensic Standard 14.2 Database Standard 14.2  


The goal of the corrective action plan is to identify, correct, and/or prevent 
reoccurrence of the nonconformity, when possible. The identification of the cause(s) 
of the nonconformity may include a root cause analysis. Corrective actions are 
intended to remediate the nonconformity with time frames to ensure appropriate 
response to the nonconformity. Preventive measures are intended to minimize the 
potential reoccurrence of the nonconformity in the future.   
 
For Standard 14.2.1, the corrective action plan requires the approval of the technical 
leader before implementation. If necessary, the technical leader has the authority to 







 


 
QAS Guidance Document APPROVED by SWGDAM to take effect July 1, 2020  73 of 85 
  
  
  


initiate, suspend, and resume technical operations for the laboratory or an individual.  
(Refer to Standard 5.2.5.2) 
 
For Standard 14.2.2, Standard 5.3.4.4 requires the CODIS administrator to ensure 
that the quality of data stored in CODIS is in accordance with state and/or federal law 
and NDIS operational procedures; the CODIS administrator must be notified when the 
nonconformity impacts DNA records entered into CODIS. If necessary, the CODIS 
administrator may terminate an analyst’s or laboratory’s participation in CODIS until 
the reliability and security of the computer data can be assured in the event an issue 
with the data is identified in accordance with Standard 5.3.5.  


Latest Revision: 07/01/2020 


 
 


Standard 15.  Audits  
 


Forensic Standard 15.1 Database Standard 15.1  


The required annual audit shall, at a minimum, occur once every calendar year and 
shall be at least 6 months but no more than 18 months apart. Annual audits may be 
conducted in an internal and/or external manner and, at the discretion of the 
laboratory, may consist exclusively of external audits or be performed on more than 
an annual basis.  
 
The audit must entail the review of documentation since at least the last annual audit 
to assess compliance to the standards. The scope will be expanded to at least the 
last external audit, for the assessment of compliance to the standards for personnel, 
training, and validation. (Refer to Standards 15.2.1, 15.2.1.1, and 15.2.2) 
 
In accordance with Standard 15.4, only audits that were performed using the current 
(as of the time of the respective audit) FBI Quality Assurance Standards Audit 
Document shall be eligible for compliance with Standards 15.1 and 15.2. 
 
For laboratories undergoing their first external QAS audit, the audit being conducted 
should be used to assess Standards 15.2 and 15.4; however, the remaining 
substandards of Standard 15 may not be applicable. 


Latest Revision: 07/01/2020 


 


Forensic Standard 15.2 Database Standard 15.2  


For Standards 15.2 and 15.3, Appendix C will be used to document the self-
verification by the auditor(s) to ensure that the audit team consists of appropriately 
qualified individuals. This verification should be documented and obtained prior to the 
beginning of the audit and maintained by the laboratory.   
 
The auditor(s) from the second agency(ies) must have successfully completed the 
FBI’s DNA auditor training course. For the external audit, it is the laboratory's 
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responsibility to ensure that there is at least one person who is, or has previously 
been, a qualified analyst for each specific DNA technology performed and platform 
used. This may be accomplished by having a single auditor who meets all of the 
specified qualifications or through a combination of the various members of a multi-
person audit team.   
 
Standard 15.2 requires that an external audit be performed at least once every two 
years and Standard 15.5.2 requires that all external audits performed on an NDIS 
laboratory, regardless of frequency, shall be submitted to the NDIS Custodian. If an 
external audit to fulfill Standard 15.2 does not meet the timing requirements of 
Standard 15.1 (i.e., occurs less than 6 months or more than 18 months from the 
laboratory's previous annual audit), the NDIS Custodian should be contacted for 
additional guidance. 
 
In accordance with Standards 15.2.1 and 15.2.2, when documentation of the 
required reviews has been memorialized in previous external audit documents, the 
auditor(s) is not required to perform additional review with respect to the personnel or 
validations that were previously reviewed and documented; however, this in no way 
prohibits the auditor from performing such additional reviews as that auditor(s) may 
deem appropriate or necessary.   


Latest Revision: 07/01/2020 
 


Forensic Standard 15.2.1 Database Standard 15.2.1  


For Standard 15.2.1, the date defined by the laboratory according to Standard 4.2 
will be used for determining the applicable version of the standards for evaluating the 
education, experience and training requirements. Approval of the education, 
experience and training qualifications will be documented in Appendix D for two 
successive, separate external audits. 
 
The two independent external auditor approvals of personnel referenced in Standard 
15.2.1 are not transferable and are only valid within the laboratory or laboratory 
system for which those personnel are employed at the time of the approvals.   
 
For Standard 15.2.1.1, training qualifications for the laboratory’s analysts/technical 
reviewers in an additional technology(ies), typing test kit(s), or platform(s) will be 
evaluated in accordance with Standards 6.5, 6.6 and/or 6.7. A CODIS administrator 
or technical leader who performs the role of analyst or technical reviewer will also 
have training qualifications in an additional technology(ies), typing test kit(s), or 
platform(s) evaluated in accordance with Standards 6.5, 6.6, and/or 6.7. Approval of 
the additional training qualifications will be documented in Appendix D for one 
external audit. 
 
For the documentation of analysts in Appendix D, the first and second external 
reviews of each analyst’s education and experience requirements listed in Standards 
5.4.1 and 5.4.2, and completion of the analyst’s initial training as required by 
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Standard 6.1 will be documented. Additionally, analysts that receive additional 
training in a technology (e.g., STR, YSTR, mitochondrial DNA), typing test kit, or 
platform as required by Standard 6.5 will be documented. Additional training in a new 
method other than a technology, typing test kit or platform (e.g., extraction method A, 
quant method B) as described in Standard 6.4, does not require documentation in 
Appendix D. For analysts that are under review for additional training, the auditor 
does not need to review education, experience, and initial training that was previously 
memorialized in the Appendix D of a past external audit document.   
 
A technical reviewer, who is a currently or previously qualified analyst in the 
laboratory, does not need to be separately listed in Appendix D as a technical 
reviewer. A technical reviewer who is not currently or previously qualified as an 
analyst in the laboratory for which they are performing technical reviews must have 
their education, experience, and training in the laboratory, as described in Standard 
6.6, reviewed and be memorialized in Appendix D.  
 
To aid the audit team in determining who requires these independent external 
reviews, the laboratory should generate a list of analysts/technical reviewers who 
have completed the initial training and require a first or second external review and a 
list of analysts/technical reviewers who have completed additional training in a 
technology, typing test kit or platform whose additional training requires review. 
 
The CODIS administrator and alternate CODIS administrator (as required by the 
NDIS Operational Procedures Manual) need to be reviewed to ensure compliance 
with the education, experience and training requirements listed in Standards 5.3.1, 
5.3.2, and 5.3.3. A CODIS administrator who is also an analyst or technical reviewer 
undergoing a first or second external review will be listed independently in the 
Analyst/Technical Reviewer sections and the CODIS administrator sections. A 
recently appointed CODIS administrator who has not completed the minimum CODIS 
training requirements, as in Standard 5.3.3, will not be listed in Appendix D until the 
CODIS training requirements are complete. 
 
The Technical Leader’s education and experience will be reviewed as required by 
Standards 5.2.1 and 5.2.2. A Technical Leader is required to have completed 
technology training, if required per Standard 5.2.3, or DNA Auditor Training, as 
required by Standard 5.2.4, to be memorialized during the first external review. A 
recently appointed Technical Leader who has not completed the minimum training 
requirements, as in Standard 5.2.3, if applicable, and Standard 5.2.4, will not be 
listed in Appendix D until the training requirements are complete. 


Latest Revision: 07/01/2020 
 


Forensic Standard 15.2.2 Database Standard 15.2.2  


Standard 15.2.2 is only applicable to those methods that are currently used by the 
laboratory. Approval of the validations will be documented in Appendix E for one 
external audit. The training associated with the implementation of a newly validated 
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technology(ies), typing test kit(s), or platform(s) will be documented in accordance 
with Standard 15.2.1.1, as applicable.   
 
If the entirety of a validation is not approved (e.g., due to a finding under a specific 
section of Standard 8), the partial approval may be documented in Appendix E. This 
will allow the subsequent external audit team to complete and document the 
completion of the remaining validation studies.   
 
Appendix E may also be used to document the review and approval of additional 
studies, such as modified procedure evaluations or software testing. 


Latest Revision: 07/01/2020 


 


Forensic Standard 15.3 Database Standard 15.3  


Appendix C will be used to document the self-verification to ensure that the audit 
team consists of appropriately qualified individuals. This verification should be 
maintained by the laboratory.   
 
The audit team must include at least one auditor who has successfully completed the 
FBI’s DNA auditor training course. It is the laboratory's responsibility to ensure that 
there is at least one person on the audit team who is, or has previously been, a 
qualified analyst for each specific DNA technology performed and platform used. This 
may be accomplished by having a single auditor who meets all of the specified 
qualifications or through a combination of the various members of a multi-person audit 
team.   


Latest Revision: 07/01/2020 


 


Forensic Standard 15.4 Database Standard 15.4  


The Audit Documents for Forensic DNA Testing Laboratories and DNA Databasing 
Laboratories correspond to the standards in effect at the time of the audit.  
Additionally, this QAS Guidance Document interprets each standard with added 
discussion points clarifying the criteria necessary for compliance. The most recent 
version of this Guidance Document should also be used during the audit and 
documented on the cover of the Audit Document(s). 


Latest Revision: 07/01/2020 


 


Forensic Standard 15.5 Database Standard 15.5  


The completed Audit Document(s) should be prepared by the auditor(s) and sent to 
the laboratory within 30 days of the audit. The Audit Document includes the 
completed checklist and associated appendices with any areas of noncompliance 
listed under the Findings section of Appendix A. All findings must be clearly identified 
and referenced to the appropriate Standard. Recommendations must not be 
included in the Audit Document. 
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The laboratory must ensure that an adequate response detailing any incorporated 
corrective action, if appropriate, has been generated with regard to all findings and 
documented within the Response section of Appendix A. A laboratory’s written course 
of action or response to the findings should be maintained as part of the audit 
documentation.  
 
Prior audit documentation must be available to the auditor(s) as a measure of the 
laboratory’s response to previous findings. It is critical that findings identified in a 
previous audit document be thoroughly addressed and resolved (if possible) within 
the DNA laboratory’s capabilities. To fulfill the requirements associated with Standard 
15.5, the laboratory must show evidence of a response and/or corrective action to all 
findings detailed during the previous audit.  
 
Standard 5.3.4.4 requires the CODIS administrator to ensure that the quality of data 
stored in CODIS is in accordance with state and/or federal law and NDIS operational 
procedures; therefore, internal and external audit documentation and, if applicable, 
corrective action must be provided to the CODIS administrator as required by 
Standard 15.5.1.   
 
To comply with Standard 15.5.2, it is incumbent on the NDIS participating laboratory 
to document for each external audit, the date that the Audit Document was received 
from the auditor(s) and the date that the laboratory sent the external audit 
documentation and laboratory responses to the FBI. The laboratory response may 
include a notification to the NDIS Custodian if the laboratory needed to request an 
extension of time for sending the required audit documentation.   
 
For non-NDIS participating laboratories, Standards 15.5.1 and 15.5.2 are not 
applicable. 


Latest Revision: 07/01/2020 


 


Forensic Standard 15.6 Database Standard 15.6  


Prior audit documentation must be available to the auditor(s). Appendices may be 
requested to ensure education, experience and training of personnel and validations 
have been previously memorialized. 


Latest Revision: 07/01/2020 


 


Standard 16.  Professional Development 
 


Forensic Standard 16.1  Database Standard 16.1  


Continuing education is intended to maintain technical qualifications through 
participation in activities that expand an individual’s knowledge and awareness of 
developments in the field of DNA analysis.  
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Activities in the laboratory’s training program that are required for establishing an 
individual’s competency are not considered continuing education with respect to this 
standard. 


Latest Revision: 07/01/2020 


 


Forensic Standard 16.1.1  Database Standard 16.1.1  


Laboratory management must provide the technical leader, CODIS administrator(s), 
analyst(s), and technical reviewer(s) with the opportunity to stay abreast of 
developments and issues in the field of forensic or databasing DNA analysis annually. 
Continuing education in topics relevant to the field of forensic or databasing DNA 
analysis may include seminars on new methods and techniques for obtaining DNA 
profiles, lectures on troubleshooting current methods or techniques, courses on 
providing testimony on DNA results and conclusions, as well as the QAS auditor 
training or relevant CODIS training.   
 
A technical leader or CODIS administrator who is newly hired/appointed or an analyst 
or technical reviewer who completes the laboratory’s initial training program within the 
calendar year is not expected to complete the 8 hours of continuing education until 
the next calendar year.  
 
Although continuing education should be formalized (e.g., lectures, seminars, 
professional meetings), this does not necessarily require earned credit hours or grade 
evaluations; however, this would be acceptable.  
 
Reading of scientific literature and subsequent lab-sponsored discussions (e.g., 
journal club, article presentation) do not count toward the continuing education hours. 
Activities required as part of the laboratory’s training program and/or that are required 
for establishing an individual’s competency do not count toward the continuing 
education hours. 
 
Regional, national, or international conferences related to forensic or biological 
sciences that include presentations relevant to forensic or databasing DNA typically 
provide sufficient content to satisfy the continuing education requirement. The 
program agenda, record of presentations, or curriculum vitae of presenters is not 
required for regional, national, or international conferences. 
 
The technical leader must approve the use of multimedia or internet delivered 
programs to satisfy continuing education hours. The approval of multimedia or 
internet delivered continuing education, to include the QAS auditor training or relevant 
CODIS training, may be documented for the specific course or may be documented 
for each individual completing a course. Completion must be documented and 
documentation must include the time required to complete the program. For 
multimedia training that is internally generated (e.g., video recording of an internal 
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lecture), technical leader approval and the time needed to complete the training may 
be documented prior to or with the dissemination of such training.  


Latest Revision: 07/01/2020 


 


Forensic Standard 16.1.2 Database Standard 16.1.2  


The laboratory program must include how completion of ongoing reading of the 
literature will be documented.   


Latest Revision: 07/01/2020 


 


Forensic Standard 16.2  Database Standard 16.2  


Individuals who provide testimony as part of their current positions must be monitored 
at least once annually. The laboratory’s program must include how to document 
analysts who do not testify during the calendar year (e.g., list of analyst(s) that did not 
testify).  
 
The elements that may be evaluated by the laboratory should include the analyst’s 
ability to communicate clearly and accurately within the bounds of the scientific 
expertise.  
 
The mechanisms for testimony review should include how a review may be 
conducted. 
 
If necessary, corrective actions related to testimony monitoring shall be handled in 
accordance with Standard 14. 


Latest Revision: 07/01/2020 


 


 
Standard 17. Outsourcing Ownership 
 


Forensic Standard 17 Database Standard 17  


As defined in Standard 2, ownership applies if any of the following will occur: 


1. The NDIS participating laboratory will use any samples, extracts, or materials 
from the vendor laboratory for the purposes of forensic testing (e.g., a vendor 
laboratory prepares an extract that will be analyzed by the NDIS laboratory); 


2. The NDIS participating laboratory will interpret the data generated by the 
vendor laboratory;  


3. The NDIS participating laboratory will issue a report describing or drawing 
conclusions on the results of the DNA analysis performed by the vendor 
laboratory; or 
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4. The NDIS participating laboratory will enter or search a DNA profile in CODIS 
from data generated by the vendor laboratory. 


 
Laboratories shall demonstrate compliance with Standard 17 if any of the 
criteria of ownership are or may become applicable, including situations where 
a vendor laboratory subcontracts. Except as provided in Standard 17.2.2, failure 
to comply with Standard 17 by an NDIS participating laboratory or non-NDIS 
participating laboratory will preclude the entry, searching or uploading of the 
outsourced DNA data into CODIS. 
 
Compliance with Standard 17 is not applicable if the NDIS participating laboratory 
has not outsourced any DNA-related services for the purposes of taking ownership in 
the scope of the audit. However, if a contract for outsourcing is in place or outsourcing 
is occurring without a contractual agreement, the laboratory must demonstrate 
compliance with the applicable portions of Standard 17 (e.g., vendor laboratory 
accreditation, technical specification approvals, site visits, and ownership review 
procedures) even if no samples were outsourced in the scope of the audit. 
 
Compliance with Standard 17 is not applicable and ownership does not apply to the 
reporting of missing person associations between NDIS participating laboratories 
within CODIS. Generally, the NDIS participating laboratory that processed the 
Unidentified Human Remain (UHR) issues a report of association, including 
applicable statistics, that clearly references all laboratories involved in the association.  
Datalinking that occurs between two NDIS participating laboratories does not 
constitute ownership. DNA data is not included in this report of association. 
 
For vendor laboratories, the following standards are not applicable: 
Standards 17.1.1, 17.2, and Standards 17.2.2, 17.3 and 17.4 and their 
substandards. 


Latest Revision: 07/01/2020 
 


Forensic Standards 17.1 Database Standards 17.1  


For Standard 17.1, a vendor laboratory must comply with the current FBI Quality 
Assurance Standards for Forensic DNA Testing Laboratories or DNA Databasing 
Laboratories in their entirety, as applicable, and the accreditation requirements of 
federal law. 
 
For Standard 17.1.1, an NDIS participating laboratory that has entered into an 
outsourcing agreement, or if criteria of ownership applies, shall maintain the vendor 
laboratory’s external audit documentation to include the audit document and the 
vendor laboratory’s responses and/or corrective actions for any findings. Such 
documentation or copies must be reviewed by the NDIS participating laboratory’s 
technical leader and be retained by the NDIS participating laboratory. Laboratories 
that use FBI coordinated visits do not have to retain a vendor laboratory’s 
accreditation and external audit documentation separately. 
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Latest Revision: 07/01/2020 
 


 Database Standard 17.1.2  


No additional guidance 


Latest Revision: 07/01/2020 


 


Forensic Standards 17.2 and 17.2.1 Database Standards 17.2 and 17.2.1 


Standard 17.2 applies to those laboratories that have entered into an outsourcing 
agreement or have had a multi-year agreement in effect with a vendor laboratory 
since their last external audit. 
 
For Standard 17.2, the NDIS participating laboratory must maintain the date of the 
technical leader’s documented approval of the technical specifications of the 
outsourcing agreement as required in Standard 17.2 and/or the documented prior 
approval of the acceptance of ownership of the DNA data as specified in Standard 
17.2.1.  
 
For Standard 17.2.1, when a vendor laboratory is performing forensic DNA analysis 
for a law enforcement agency or entity other than the NDIS participating laboratory, it 
is incumbent on the vendor laboratory to obtain approval from the technical leader of 
the NDIS participating laboratory that has agreed to accept ownership of the DNA 
data, as well as the date that the vendor laboratory first initiated analysis for a specific 
case or set of cases. The approval provided by the NDIS participating laboratory’s 
technical leader to the vendor laboratory must precede the vendor laboratory initiating 
analysis. Approval could be in the form of an e-mail but must be provided in writing. If 
the vendor laboratory has not performed work on any samples intended for the 
purposes of ownership by an NDIS participating laboratory that would require the prior 
approval by the NDIS participating laboratory, this standard is not applicable. 
 
For the NDIS participating laboratory, Standard 17.2.1 is not applicable; however, if 
compliance with Standard 17.2 and/or 17.2.1 have not been demonstrated and 
ownership applies, the NDIS participating laboratory must demonstrate compliance 
with Standard 17.2.2. 


Latest Revision: 07/01/2020 


 


Forensic Standard 17.2.2  


If, in rare instances, the vendor laboratory fails to obtain prior approval from the 
technical leader of the NDIS participating laboratory which will take ownership, the 
NDIS participating laboratory can accept the results of analysis if the conditions 
described in Forensic Standard 17.2.2 are met. 
 
For Forensic Standard 17.2.2.2, the NDIS participating laboratory’s technical leader 
must approve the technical specifications of the testing conducted. 
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For Forensic Standard 17.2.2.3, the NDIS participating laboratory’s technical leader 
must perform an on-site visit or review and document acceptance of an on-site visit of 
the vendor laboratory that was performed within 18 months, prior to or following, 
initiation of the conducted analysis. The on-site visit must be documented in 
accordance with Standard 17.4. 


Latest Revision: 07/01/2020 


 


 Database Standard 17.2.2  


For Database Standard 17.2.2, documentation will need to be retained by the NDIS 
participating laboratory demonstrating compliance with Database Standard 17.2 
and/or 17.2.1 as well as the date that the NDIS participating laboratory first uploaded 
DNA data or first accepted DNA data for upload to CODIS. Approval could be in the 
form of an e-mail but must be provided in writing. This standard also applies to data 
generated by a vendor laboratory when there is no existing outsourcing agreement, 
which includes contractual agreements, between the vendor and the laboratory 
accepting the data. If the NDIS participating laboratory has not uploaded or accepted 
DNA data for upload into CODIS from a vendor laboratory, this standard is not 
applicable. 


Latest Revision: 07/01/2020 


 


Forensic Standard 17.3 Database Standard 17.3  


To satisfy the requirements of Standard 17.3, the laboratory must have procedures 
for verifying the integrity of data received from a vendor laboratory of which the NDIS 
participating laboratory will take ownership of and must demonstrate compliance (as 
applicable) with each of the substandards of Standard 17.3.  


Latest Revision: 07/01/2020 


 


 Database Standard 17.3.1  


No additional guidance 


Latest Revision: 07/01/2020 


 


Forensic Standards 17.3.1 – 17.3.2 Database Standards 17.3.2 – 17.3.3  


The reviews required by Forensic Standards 17.3.1 and 17.3.2/Database 
Standards 17.3.2 and 17.3.3 may be performed by an employee or contract 
employee of the NDIS participating laboratory. 
 
In the event that an NDIS participating laboratory chooses to conduct a search of 
outsourced DNA data in SDIS prior to the completion of the ownership review, the 
NDIS participating laboratory must, at a minimum, verify the CODIS eligibility and the 
correct specimen category for entry into CODIS. Since the outsourced DNA data will 
have been technically reviewed by the vendor laboratory in accordance with 
Standard 12, the search of outsourced DNA data at SDIS may be done prior to the 
completion of the ownership review.  
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Forensic Standard 17.3.1/Database Standard 17.3.2 is not applicable to requests 
for the searching of DNA data for investigative purposes between NDIS laboratories 
that do not involve outsourcing agreements.  
 
For Forensic Standard 17.3.2/Database Standard 17.3.3, the ownership review of a 
vendor laboratory’s data shall be performed by an analyst or technical reviewer who is 
qualified by the NDIS participating laboratory in the technology, platform, and typing 
test kit used to generate the data. This ownership reviewer must participate in an 
NDIS participating laboratory’s external proficiency testing program (or be authorized 
to review a legacy technology, typing test kit, and/or platform according to Standard 
6.8) to the extent necessary to be proficient in the technology, platform, and typing 
test kit under review in the outsourced data. For example, an analyst or technical 
reviewer participates and is proficiency tested on casework using one typing test kit, 
technology, or platform and performs the ownership review of outsourced casework 
which was analyzed using a different technology, platform and/or typing test kit. Such 
analyst or technical reviewer must also be proficiency tested on at least the ownership 
review of the technology, platform and/or typing test kit used by the outsourcing 
laboratory. The NDIS laboratory must also maintain the proficiency test records and 
qualifications of any contract employee that performs ownership reviews. If 
proficiency testing for a contract technical reviewer is administered by another NDIS 
participating laboratory refer to the guidance under Standard 13.1.5.3. 


Latest Revision: 07/01/2020 


 


Forensic Standards 17.3.3 – 17.3.4 Database Standards 17.3.4 – 17.3.5  


The ownership reviews must include the elements listed under Forensic Standards 
17.3.3 and 17.3.4/Database Standards 17.3.4 and 17.3.5, as applicable.   
 
Forensic Standard 17.3.3.3 is not applicable if the NDIS participating laboratory 
does not receive a final report from the vendor laboratory in accordance with their 
outsourcing agreement. 
 
As provided in Database Standard 17.3.3, a portion of the ownership review may be 
accomplished through the use of an NDIS approved and internally validated Expert 
System. 


Latest Revision: 07/01/2020 


 


Forensic Standard 17.4 Database Standard 17.4 


To satisfy the requirements of Standard 17.4, the laboratory must have and follow 
procedures and demonstrate compliance (as applicable) with each of the 
substandards of Standard 17.4.  
 
For Standard 17.4, except as provided in Forensic Standard 17.2.2.3, an on-site 
visit must be performed prior to the vendor laboratory’s initiating work on a forensic or 
on a database, known, or casework reference sample, whether performed as a part of 
a contractual agreement or as a part of an agreement of the NDIS participating 
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laboratory to accept ownership of data outside of an existing contractual agreement, 
regardless of the number of samples or cases being accepted.  
 
The laboratory shall retain documentation demonstrating the date the on-site visit was 
performed, a summary of the visit, and the documentation of the personnel who 
performed the on-site visit. While an on-site visit is not required if an individual is only 
providing technical review services for the NDIS participating laboratory, the NDIS 
participating laboratory’s technical leader shall evaluate how and where such services 
are being performed and document their approval to ensure compliance with 
Standard 11.3. For example, if the technical reviewer will not be performing the 
technical review services at the NDIS participating laboratory, the technical leader will 
want to know where the services will be performed and the security precautions in 
place to safeguard the confidentiality of the information being reviewed. The technical 
leader will want to ensure that only authorized persons have access to the information 
being reviewed if such information is taken outside the controlled NDIS participating 
laboratory environment. 
 
Standard 17.4.2 is applicable when an outsourcing agreement has been extended 
(e.g., extensions, renewals or re-award) and the technical specifications (e.g., 
technology, platform and typing amplification test kit) used to generate the DNA data 
have not changed. If an outsourcing agreement was in force with the specific vendor 
laboratory in an essentially consistent, continuous manner (with a delay not to exceed 
six months), it is not required that an additional, initial on-site visit be performed, as 
required for new outsourcing agreements in Standard 17.4.1. 
 
It is noted that an on-site visit is different from an external audit and does not 
necessarily require that an external audit be performed during an on-site visit. 
 
The technical leader of the NDIS participating laboratory may elect to accept 
documentation generated from an on-site visit of the vendor laboratory conducted by 
an NDIS participating laboratory using the same technology, platform, and typing test 
kit. Alternatively, the technical leader of the NDIS participating laboratory may accept 
an on-site visit coordinated by a designated FBI employee. For Standard 17.4.1.1 
and/or 17.4.2.1, an NDIS participating laboratory accepting an on-site visit from 
another NDIS participating laboratory or the FBI shall have documentation 
demonstrating the review and approval of the on-site visit by the NDIS participating 
laboratory’s technical leader. The on-site visit documentation should include the date 
the on-site visit was performed, a summary of the visit, and the personnel who 
performed the on-site visit. 


Latest Revision: 07/01/2020 
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Appendices 
 


Appendix A - Findings and Responses  


Refer to Standard 15.5 


Latest Revision: 07/01/2020 


 


Appendix B - Contingency Plan Notification Form  


Refer to Standard 4.1.6 


Latest Revision: 07/01/2020 


 


Appendix C - Auditor Self-Certification  


Refer to Standards 15.2 and 15.3 


Latest Revision: 07/01/2020 


 


Appendix D - Personnel  


Refer to Standard 5 and Standard 15.2.1 


Latest Revision: 07/01/2020 


 


Appendix E - Approved Validations  


Refer to Standard 8 and Standard 15.2.2 


Latest Revision: 07/01/2020 
 








HEADQUARTERS 
6600 N. Harvey 


 Oklahoma City, OK 73116-7910 
(405) 848-6724 


Fax (405) 843-3804 
TDD (405) 843-7303 


 


Memorandum 
To: Forensic Biology Discipline 
Through: Unit-Specific Policy Manuals 
From: Joe Orcutt, Forensic Biology Discipline Technical Manager 
Date: July 06, 2023  
Subject: Analysts Qualified for Technical Review


 
This memorandum lists analysts qualified to perform technical review; it will be included as a 
reference and attached to the forensic biology units’ and CODIS Unit’s policy manuals, respectively.   
 
 
 
 


Unit Analyst Case Type Date 


Criminalistics Division 
Administration 


Grace Helms (GCH) 


Serology 10-19-2004 
DNA (PP/CO) 03-02-2007 
DNA (PP16) 10-14-2008 
DNA (YF) 11-13-2008 
DNA (ID+) 10-11-2010 
DNA (GF) 05-15-2017 
DNA (YFP) 05-15-2017 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


Barbara Wells (BEW) 
 


Serology 08-16-2007 
DNA (PP16, PP/CO) 06-19-2009 
DNA (ID+) 08-05-2010 
DNA (YF) 01-23-2012 
DNA (GF) 05-15-2017 
DNA (YFP) 05-15-2017 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


Oklahoma State Bureau of Investigation 
 AUNGELA SPURLOCK 
 Director 


 ANDREA FIELDING 
Deputy Director 
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Biology Discipline Technical 
Manager Joseph Orcutt (JLO) 


DNA (PP/CO) 06-20-2008 
DNA (PP16) 06-20-2008 
DNA (ID+) 10-01-2010 
DNA (YF) 04-10-2014 
DNA (GF) 05-15-2017 
DNA (YFP) 05-15-2017 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


FSC Forensic Biology Unit/ 
Cold Case Unit 


Wendy Duke (WRD) 


Serology 01-20-2004 
DNA (PP/CO) 06-07-2007 
Database (ID) 06-20-2008 
DNA (PP16) 06-20-2008 
DNA (YF) 02-11-2009 
DNA (ID+) 10-04-2010 
DNA (GF) 05-15-2017 
DNA (YFP) 05-15-2017 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 
Database (Fusion) 04-05-2019 
Database (GFE) 07-01-2022 


Samantha Campenni-Hunt 
(SMC) 


Serology 07-05-2019 
DNA (GF) 07-03-2020 
DNA (YFP) 07-03-2020 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


Dylan Awe (DJA) 


Serology 03-19-2021 
DNA (GF) 03-28-2022 
DNA (YFP) 03-28-2022 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


Braye Riseley (BLR) 


Serology 03-19-2021 
DNA (GF) 04-04-2022 
DNA (YFP) 04-04-2022 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


Victoria “Tori” Strout (VNS) Serology 04-20-2022 


Autumn Foster (ABF) Serology 12-20-2022 


Stefanie Maynard (SM) Serology 12-20-2022 
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NERL Forensic Biology Unit 


Jonathan “J.D.” Lindstrom 
(JDL) 


Serology 04-23-2013 
DNA (ID+) 04-23-2013 
DNA (YF) 05-06-2014 
DNA (GF) 05-15-2017 
DNA (YFP) 05-15-2017 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


Savanna Cangiano (SDC) 


Serology 11-10-2021 
DNA (GF) 03-28-2023 
DNA (YFP) 03-28-2023 
DNA (GFE) 03-28-2023 
DNA (YFPdm) 03-28-2023 


Tyler Fletcher (TAF) Serology 12-22-2022 


Caitlyn Chojnacki (CEC) Serology 07-05-2023 


Specialized Forensic  
Biology Unit 


Todd Lindsey (TRL) 


Serology 09-28-2007 
DNA (PP/CO) 05-05-2010 
DNA (ID+) 10-12-2010 
DNA (YF) 01-31-2012 
DNA (GF) 05-15-2017 
DNA (YFP) 05-15-2017 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


Andrew Moreland (ASM) 


Serology 12-15-2003 
DNA (PP/CO) 04-15-2006 
DNA (PP16) 11-17-2008 
DNA (ID+) 10-12-2010 
DNA (YF) 01-31-2012 
DNA (GF) 05-15-2017 
DNA (YFP) 05-15-2017 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


Anthony “Tony” Birchfield 
(ARB) 


Serology 08-16-2007 
DNA (PP/CO) 04-19-2010 
DNA (ID+) 10-11-2010 
DNA (YF) 01-23-2012 
DNA (GF) 05-15-2017 
DNA (YFP) 05-15-2017 
DNA (GFE) 07-01-2022 
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DNA (YFPdm) 07-01-2022 


Beth Deen (BAD) 


Serology 09-19-2013 
DNA (ID+) 01-21-2014 
DNA (YF) 02-04-2014 
DNA (GF) 05-15-2017 
DNA (YFP) 05-15-2017 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


Juliette Smith (JSS) 


Serology 01-24-2021 
DNA (GF) 04-04-2022 
DNA (YFP) 04-04-2022 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


Rachel Leach (RML) 


Serology 03-19-2021 
DNA (GF) 04-06-2022 
DNA (YFP) 04-06-2022 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


Brian Morice (BDM) 


Serology 08-01-2021 
DNA (GF) 09-14-2022 
DNA (YFP) 09-14-2022 


DNA (GFE) 09-14-2022 


DNA (YFPdm) 09-14-2022 


Cindy Rodriquez (CRC) 


Serology 05-02-2022 
DNA (GF) 03-28-2023 
DNA (YFP) 03-28-2023 
DNA (GFE) 03-28-2023 
DNA (YFPdm) 03-28-2023 


Molly Mangelsdorf (MKM) 


Serology 10-27-2022 
DNA (GF) 05-16-2023 
DNA (YFP) 05-16-2023 


DNA (GFE) 05-16-2023 


DNA (YFPdm) 05-16-2023 


Sarah Ranabhat (SSR) Serology 05-19-2021 


Constance Lansdale (CRL) Serology 12-20-2022 


Harlee Kowals (HKK) Serology 07-06-2023 
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CODIS Unit 


Lesley Perry (LKP) 
Database (ID) 06-02-2008 
Database (Fusion) 10-09-2015 
Database (GFE) 07-01-2022 


Karen Oyerly (KDO) 
Database (ID) 09-12-2011 
Database (Fusion) 10-09-2015 
Database (GFE) 07-01-2022 


Antje Stambaugh (ANS) 


Serology 08-16-2007 
DNA (YF) 08-23-2008 
DNA (PP16, PP/CO) 06-25-2009 
DNA (ID+) 10-11-2010 
DNA (GF) 05-15-2017 
DNA (YFP) 05-15-2017 
DNA (GFE) 07-01-2022 
DNA (YFPdm) 07-01-2022 


 
 
 
 
 
 
 
KEY: 


PP/CO Profiler Plus® / COfiler® 
PP16 PowerPlex®  16 
ID+ Identifiler™ Plus 
YF Yfiler™ 
GF GlobalFiler™ 
YFP Yfiler™ Plus 
ID Identifiler™ 
Fusion PowerPlex®  Fusion 
Shaded Kits Legacy Kits with Last Completed Proficiency Test Due Date > 2 years  
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Memorandum 
To: Forensic Biology Discipline 
Through: Unit-Specific Policy Manuals 
From: Joe Orcutt, Forensic Biology Discipline Technical Manager 
Date: July 03, 2023  
Subject: Contingency Plan for Technical Manager Vacancy or if Number of 


Qualified DNA Analysts Falls Below Two


In accordance with Standard 4.1.6 of the FBI Quality Assurance Standards (QAS) for Forensic DNA 
Testing and Databasing Laboratories, this memorandum formally documents the contingency plan, 
approved by laboratory management, if the technical manager (leader) position is vacated or if the 
number of qualified DNA analysts falls below two full-time employees who are qualified analysts.  This 
memorandum will be included as a reference and attached to the forensic biology units’ and CODIS 
Unit’s policy manuals, respectively. 
 


TECHNICAL MANAGER CONTINGENCY PLAN 
 


I. Purpose of Technical Manager Contingency Plan 
The OSBI forensic biology units and CODIS Unit shall maintain uninterrupted technical 
leadership over the DNA testing operations within the OSBI Forensic Biology Discipline 
multi-laboratory system.   
 


II. Acting Technical Manager Defined 
An acting technical manager is an individual assigned to perform technical manager 
responsibilities in the absence of the official discipline technical manager. 
 


III. Analysts Qualified for Acting Technical Manager Activation 
The following individuals meet the education and experience requirements of a technical 
manager according to the FBI QAS: 
 
Andrew S. Moreland (ASM) 
Todd R. Lindsey (TRL) 
Grace Helms (GCH) 
 


IV. Activation of Acting Technical Manager 
If the technical manager is available by phone or email, the contingency plan shall not be  
activated due to an absence (planned or unplanned) from the technical manager’s assigned 
work location. 
 


Oklahoma State Bureau of Investigation 
 AUNGELA SPURLOCK 
 Director 


 ANDREA FIELDING 
Deputy Director 
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An acting technical manager shall be activated when both of the following conditions are 
met: 


1. The technical manager is not “accessible to the laboratory to provide onsite, telephonic
or electronic consultation as needed” (Standard 5.2.6), and


2. The lack of accessibility exceeds a period greater than one work day as based on a
standard OSBI Laboratory work week schedule.


In general, the technical manager shall have the authority to make the assignment, with 
cooperation from the analyst’s supervisor.  At the discretion of the technical manager, the 
acting technical manager assignment may be activated when the technical manager 
requires assistance with specific responsibilities for a specified time period.  Applicable 
notification and documentation requirements shall apply during any use of an acting 
technical manager. 


V. Planned Absences
The technical manager shall assign an acting technical manager from the list of qualified
analysts.


VI. Unplanned Absences
The quality manager or laboratory director (in the absence of the quality manager) shall
designate an acting technical manager from the list of qualified analysts.


VII. Notification of Acting Technical Manager Assignment
The technical manager, quality manager or laboratory director shall disseminate the acting
technical manager assignment to the entire Forensic Biology Discipline.  The notification
must include (1) the name of the analyst assigned the acting technical manager and (2) the
time period that the analyst shall serve as the acting technical manager.  If the time period
exceeds the original assignment, a new notification shall be disseminated.


VIII. Documentation Requirements
The acting technical manager must clearly include his/her temporary title “Acting Technical
Manager” (or similar reference), name or initials, and date for any approvals or technical
decisions completed in the capacity of the acting technical manager.


The technical manager must maintain documentation clearly detailing the utilization of the
acting technical manager.


IX. Acting Technical Manager Responsibilities
Acting technical managers have the responsibility of providing technical leadership without
making significant decisions that may impact the entire discipline unless the situation
requires this level of decision-making.


In general, the acting technical manager shall provide technical consultation to analysts and 
trainees, as necessary, and approve day-to-day quality control work or tasks currently in
progress (e.g. issue and grade quizzes, troubleshooting problems, etc.).


However, the length of absence may dictate the level of responsibilities for a particular acting 
technical manager assignment.  Long-term planned or unplanned absences may
necessitate the assignment of greater responsibility to the acting technical manager.  If the
acting technical manager may be required to make significant decisions (e.g. approving
analysts for casework, authorizing major deviations, or determining that remedial training
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from a technical issue has been completed), then these types of responsibilities shall be 
communicated to the acting technical manager during the activation process (if foreseen). 


Any decision made by the acting technical manager shall be final, unless it can be clearly 
shown that the decision would be a violation of policy, QAS, or accreditation standards and 
requirements.  If there is a disagreement of whether or not a decision violates a policy, QAS, 
or accreditation standards and requirements the issue shall be submitted to the quality 
manager for a final decision. 


X. Technical Leader Position Vacated
In the event the technical manager position is vacated, the laboratory managerial staff may
assign a qualified analyst or a rotation of qualified analysts to the acting technical manager
position for a specific time period.  In this situation, the acting technical manager would
assume full responsibilities until the technical manager position is officially filled.
Alternatively, the laboratory managerial staff may detail a qualified analyst to special duty as 
the technical manager for a time period developed in accordance with the Merit Rules of the 
Office of Management and Enterprise Services (OMES) Human Capital Management
(HCM) Division of the State of Oklahoma.


XI. Laboratory Lacking Qualified Analyst to Serve as Technical Manager
In the event that no one is qualified to serve as the technical manager, the “Appendix B:
Contingency Plan Notification Form” from the applicable FBI Quality Assurance Standards
Audit Document will be completed to document various actions relating to the laboratory’s
contingency plan.  In accordance with the “NDIS Operational Procedures Manual” and the
FBI Quality Assurance Standards, the OSBI multi-laboratory system shall notify the National 
DNA Index System (NDIS) Custodian and State CODIS Administrator within 5 days of the
vacancy.  The laboratory’s contingency plan shall be submitted to the FBI within 14 days of
the vacancy.


If a contingency plan is submitted to the FBI, then documentation must be reviewed to
ensure that DNA analytical procedures on new casework or new database analyses (since
the time of the technical manager’s vacancy) were not initiated until FBI approval was
granted to the OSBI.  Casework or database analyses in which DNA analytical procedures
have been initiated prior to the technical manager’s vacancy may be completed.  However,
casework or database analyses in which DNA analytical procedures have been initiated
may not be able to be completed if the number of qualified analysts falls below two full-time
employees who are qualified analysts.


Since the OSBI forensic biology units and CODIS Unit typically have multiple qualified
individuals, the content of the specific contingency plan submitted to the FBI shall be
developed by the managerial staff (Quality Manager and Laboratory Director) only in the
event that no one is qualified for the technical manager position or if no one is available for
immediate appointment to the technical manager position.  The appointment to the technical 
manager position in any contingency plan situation shall be for purposes of fulfilling the
requirements of the Quality Assurance Standards for Forensic DNA Testing and Databasing 
Laboratories only.  Any official OSBI promotion to the technical manager position may be
subject to a competitive selection process.
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CONTINGENCY PLAN IF NUMBER OF QUALIFIED DNA ANALYSTS FALLS BELOW TWO 


I. Purpose
This plan addresses the laboratory’s course of action in the event the number of qualified
analysts falls below two full-time employees who are qualified analysts.


II. Temporary Reassignment of Analyst(s)
The technical manager shall immediately suspend the processing of any new DNA
casework at the specific facility and follow the steps listed in section III below unless
similarly trained analysts from another laboratory in the OSBI Forensic Biology multi-
laboratory system can be temporarily reassigned to fill an analyst vacancy.  If possible,
temporary reassignment of analyst(s) will be accomplished under the direction of the
technical manager and lab administration.


No DNA analytical procedures on new casework or new database analyses (since the
time of the analyst’s vacancy) will be initiated until another qualified analyst has been
officially reassigned (temporarily).  Casework or database analyses in which DNA
analytical procedures have been initiated prior to the vacancy may not be able to be
completed if the number of qualified analysts falls below two full-time employees who are
qualified analysts until another qualified analyst can be reassigned as discussed above.


III. Laboratory Lacking Qualified Analyst
In the event that there are no other full-time employees available to serve as qualified
analysts, the technical manager shall immediately suspend the processing of any new DNA 
casework at the specific facility.  Casework or database analyses in which DNA analytical
procedures have been initiated prior to the vacancy may not be able to be completed if the
number of qualified analysts falls below two full-time employees who are qualified analysts.
The specific facility shall continue to process serology cases and perform required quality
procedures until a second full-time DNA analyst is qualified.


Additionally, the “Appendix B: Contingency Plan Notification Form” from the applicable FBI
Quality Assurance Standards Audit Document will be completed to document various
actions relating to the laboratory’s contingency plan.  In accordance with the “NDIS
Operational Procedures Manual” and the FBI Quality Assurance Standards, the OSBI multi-
laboratory system shall notify the National DNA Index System (NDIS) Custodian and State
CODIS Administrator within 5 days of when the number of qualified analysts fell below two
full-time employees who are qualified analysts.  The laboratory’s contingency plan shall be
submitted to the FBI within 14 days of the vacancy.  If a contingency plan is submitted to the 
FBI, then documentation must be reviewed to ensure that DNA analytical procedures on
new casework or new database analyses (since the time of the analyst’s vacancy) were not 
initiated until FBI approval was granted to the OSBI.


Since the OSBI forensic biology units and CODIS Unit typically have multiple qualified
individuals, the content of the specific contingency plan submitted to the FBI shall be
developed by the managerial staff (Quality Manager and Laboratory Director) only in the
event that no one is qualified or if no one is available for immediate reassignment.  The
reassignment of any individual in any contingency plan situation shall be for purposes of
fulfilling the requirements of the Quality Assurance Standards for Forensic DNA Testing and 
Databasing Laboratories only.  Any official permanent fulfillment of the position may be
subject to a competitive selection process as determined by the OSBI.







July 3, 2023 


 Page 5


OSBI LABORATORY MANAGEMENT APPROVAL OF PRECEDING CONTINGENCY PLANS 


These contingency plans have been developed in accordance with Standard 4.1.6 of the FBI Quality 
Assurance Standards for Forensic DNA Testing and Databasing Laboratories and are subsequently 
approved: 


Joe Orcutt, 
Technical Manager,  
Forensic Biology Discipline 


Signature Date 


Barbara Wells,  
Quality Manager, 
OSBI CSD 


Signature Date 


J. Janice Joslin,
Laboratory Director,
OSBI CSD


Signature Date 


7/03/23





		Memorandum



		In accordance with Standard 416 of the FBI Quality Assurance Standards QAS for Forensic DNA: 

		HEADQUARTERS: 

				2023-07-03T09:39:50-0500

		Joe Orcutt





				2023-07-05T07:46:09-0500

		Barbara Wells





		Date: 07/05/23

				2023-07-03T09:52:10-0500

		J. Janice Joslin
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■ Known installation issue: Full install on Dell™ E5580 laptops with
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This user bulletin describes new features. For more information on additional issues
addressed in v1.6 and on using the software, see “Related documentation“ on
page 28.


Known installation issue: Full install on Dell™ E5580 laptops
with Windows™ 7 operating system


If you are performing a full install on Dell™ E5580 laptops with Windows™ 7
operating system, follow the steps below.


IMPORTANT! If you do not follow the steps below and observe an error message
such as "Could not verify Oracle Listener. Setup aborting.", contact Technical Support.
The computer must be re-imaged before you can proceed.


Before installing the software, rename the computer:


1. On the Windows™ desktop, right-click the Computer icon.
2. Select Properties.


USER BULLETIN


For Research, Forensic or Paternity and Cell Line Authentication. Not for use in
Diagnostic and Therapeutic applications.







3. In the Computer Name, Domain, and Workgroup Settings section, click Change
settings.


4. In the System Properties dialog box, click Change.
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5. Enter 5580-Win7 in the Computer name field, select the Workgroup button, then
click OK.


Restart the computer when prompted. Log in to the Windows operating system, then
verify that the new computer name is displayed.


Overview of new features


Location New features See


Operating system • Windows™10 Enterprise, 64-bit


• Windows™ 10 Enterprise 2016 LTSB, 64-bit


• Windows™ 7 Professional, 64-bit (Service Pack 1)


The GeneMapper™ ID‑X Software was not tested with antivirus software.


N/A


Recommended
computer specifications


Intel™ Core™ i3-3240 CPU, 3.40GHz, 8GB RAM


General support • Data files generated on a SeqStudio™ Genetic Analyzer can be
analyzed.


• Project list is sorted by date with the newest project listed first.


• Chinese language support. “Chinese
language


support“ on
page 15
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Location New features See


Peak Height detection
enhancement


The Peak Window Size start and end point determination has adjusted
the way rounding is performed, to minimize the inclusion of data points
from adjacent peaks.


In rare circumstances in v1.5 and earlier, data points from a high-level
peak could be included in the peak window for a low-level peak, which
resulted in an increase in the reported Peak Height for the low-level
peak.


N/A


Samples plot peak and
marker labeling


• Add artifact labels to multiple peaks.


• A confirmation dialog box is displayed when you delete an allele
label.


• The zooming scale is retained on a trace when you display a
different trace.


• The mouse scroll wheel is enabled to scroll up or down to advance
to the next or previous plot.


• The down or up arrow keys are enabled to advance to the next or
previous sample.


• Auditing Reason for Change dialog box—Added Tab-Enter and
Alt+O keyboard shortcuts to close the dialog box.


N/A


• Include QV details with a printed plot.


• Specify a PLI (Partial Locus Indicator) for a marker.
“Samples plot
and Samples


table new
features“ on


page 6


Samples plot printing • Add custom headers for printed plots. See page 7.


• Marker header backgrounds in printed sample plots are unfilled
(white) and are outlined in color (green, yellow, or red) to improve
readability of the marker names.


• Bin color in printed and exported sample plots is adjusted to
improve peak visibility.


• You can print the Label Edit Viewer table for all plots or individual
plots.
To print the Label Edit Viewer, select File4Page Setup, then select
All Plots Followed by Table or Individual Plot and Table.


N/A


Samples table • View the SS Norm Factor (Size Standard Normalization Factor)
from Data Collection Software.


• Analysis method and size standard lists are sorted alphabetically.


“Samples plot
and Samples


table new
features“ on


page 6Genotypes plot Includes the same PLI (Partial Locus Indicator) and QV details in reports
features as the Samples plot.
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Location New features See


Genotypes table • Sort by marker name only.


• Export Genotypes table with stutter.
“Genotypes plot
and Genotypes


table new
features“ on


page 9


Report Manager • View Table by Marker and export to PDF.


• View the SS Norm Factor (Size Standard Normalization Factor)
from Data Collection Software.


“Report
Manager new
features“ on


page 12


Panel Manager New items in the Panel Manager:


• Internal QC checkbox to identify the IQCL and IQCS markers from
the NGM Detect™ PCR Amplification Kit


“Panel Manager
new feature“ on


page 13


• New AmpFLSTR_Panels_v6x file with newer kits listed first in the
file.


• The stutter range is extended from 8.5 to 12.5. To display the stutter
range, open a panel, then double-click the marker of interest.


N/A


Profile comparison • Add sample comments that are included in a Sample Comparison
export.


• Display plots from the Sample Comparison, Lab Reference
Comparison, and Control/QC Comparison dialog box.


• Only selected samples are included in Lab Reference Comparison.


“Profile
Comparison and
Profile Manager
new features“ on


page 13


Profile Manager Import profiles in CMF fomat.


CODIS export Support for CODIS 8:


• Export to CMF 3.3 (CODIS 8.0) format by default.


• New user-defined fields 7 and 8 in the Samples table for NCIC
Number and VICAP Number.


• User-defined field 4 length for Specimen Comment is increased to
512 characters.


• New selection for Specimen Type: Forensic Targeted specimen.


• Support for the Y-markers in the Yfiler™ Plus PCR Amplification Kit.


“CODIS export
new features“ on


page 14


Command line interface New commands to:


• Export and import the GeneMapper™ ID‑X Software database.


• Move samples to a new project.


• Export the information in the sample Info tab.


• Process multiple commands under the same login.


• Generate a PDF using the sample file name instead of the default
file name, generate in landscape or portrait orientation, and
generate with page size of A3, A4, A5, legal, or letter.


“Command line
interface (CLI)
new features“ on
page 15
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Location New features See


Security, Audit, E-
Signature


• The list of users in the GeneMapper™ ID‑X Software log in screen
lists up to five of the most recently logged-in users. Inactive and
suspended users are no longer included in the list.


• Delete audit records for a specified date range.


NA


Samples plot: Add artifact labels to multiple peaks


1. Display the Samples plot.


2. Ctrl+click to select multiple peaks.


3. Right-click, then select Custom artifact label.


Samples plot and
Samples table
new features
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Samples plot: Include a custom header for a printed plot


Set Project Options to include a header in printed plots.


1. In the Project window, select File4Project Options.


2. Select Show comment for plot printing, then enter a comment to display next to
the project name on all pages of the printed or PDF plot.


Samples plot and Genotypes plot: Add Partial Locus Indicator


PLI (Partial Locus Indicator) can be used to flag allele dropout.


1. In the Genotypes plot, click a marker header.


2. Right-click, then select Partial Locus Indicator.
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The marker header is flagged with ** and the PLI column in the Genotypes table is
flagged with .


To remove a Partial Locus Indicator, select, then right-click a marker header. Deselect
Partial Locus Indicator.


The PLI marker information is included when you export in CODIS CMF 3.3 format.
See “Export to CMF 3.3 (CODIS 8.0) format“ on page 14.


Samples table: View size standard normalization factor


In the Samples table, view the SS Normalization Factor field (the Normalization
Factor from the Data Collection Software).


If the sample file was not collected with a normalization size standard in the Data
Collection Software, the SS Normalization Factor field displays N/A.
To hide the SS Normalization Factor column, create a table setting that does not
include the field.


GeneMapper™ ID‑X Software v1.6 New Features and Software Verification User Bulletin
Overview of new features


8 GeneMapper™ ID‑X Software v1.6 New Features and Software Verification User Bulletin







Genotypes plot: Include QV details in printed plots


1. In the Samples plot window, select Tools4Plot Settings, then select the Display
Settings tab.


2. In the For Sample Plot only section, select Quality Value Details.


Genotypes table: Sort by marker name


When you sort the Marker column, it sorts by marker dye, then by marker size within
the dye.


To sort by marker name only, create a table setting that specifies Marker W/O Dye
sorting criteria.


1. With the Genotypes table displayed, click  (Table Settings).


2. Select Marker W/O Dye, then click OK.


Genotypes plot
and Genotypes
table new features
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Genotypes table: Export with stutter alleles


By default, filtered stutter alleles are not exported, are not labeled in the plots, and are
not listed as alleles in the Genotypes table.


To include stutter alleles when you export the Genotypes table, use the Export Table
with Stutter option.


Note: Exporting with stutter alleles does not affect the peaks that are labeled in the
Genotypes plot or the peaks that are listed in the Genotypes table.


Note the following when you export Genotypes table with stutter.
• Stutter alleles are not exported for Allelic Ladder sample type.
• Only the columns that are displayed in the Genotypes table at the time of export


are included in the export file.
• PQVs in the exported file are based on the original analysis, not on all
exported/unfiltered alleles.


• Peaks with artifact or custom artifact labels are not exported.
• Peaks with custom allele labels are exported with the custom allele label name.


1. Open a project.
If you import a project from v1.5 or earlier software, analyze the project.


2. With the Genotypes table displayed, select File4Export Table with Stutter.


3. Specify the export location and file name.
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Examples of exported files are shown below.


Example 1: Export without stutter and with stutter


1


2


3


4


1


2


2 3


4


4


Without 
stutter


With 
stutter


1 Stutter peak
2 Labeled allele peak
3 Stutter peak
4 Labeled allele peak


When you export without stutter, labeled allele peaks are identified as Allele1 and
Allele 2.


When you export with stutter, stutter peaks and labeled allele peaks are labeled
sequentially.


Example 2: Export with stutter with custom-labeled and artifact-labeled peaks


1 2 3 4


1 2 4


1 Custom-labeled peak
2 Labeled allele peak
3 Artifact-labeled peak
4 Labeled allele peak


When you export with stutter, custom-labeled peaks are exported, artifact-labeled peaks
are not exported.
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Report Manager: View table by marker and export to PDF


1. In the Project window, select View4Samples.


2. Select the rows in the Samples table to report.


3. Click  (Report Manager).


4. Select Edit4View Table by Marker.


5. Select File4Export. PDF format is specified at the top right of the dialog box.


6. Click Export.


Report Manager: View size standard normalization factor


Note: Before viewing the size standard normalization factor in a report, create a
report setting and include the the SS Normalization Factor field.


1. In the Project window, click  (Report Manager).


2. Select a table setting that includes the SS Normalization Factor field (the
Normalization Factor from the Data Collection Software).


If the sample file was not collected with a normalization size standard in the Data
Collection Software, the SS Normalization Factor field displays N/A.


Report Manager
new features
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Panel Manager: Mark alleles for Internal QC


Data generated with the NGM Detect™ PCR Amplification Kit includes two markers
that are used to determine the quality of the data (IQCL and IQCS markers). The
presence of the IQCL and IQCS markers in negative control samples triggers the CC
(Control Concordance) PQV.


To prevent the  CC PQV in negative control samples, a new Internal QC column
for the markers is added to the Panel Manager.


The new NGM_Detect_Panel file provided has the Internal QC checkbox selected for
these markers.


1. To view the panel: In the Project window, click  (Panel Manager).


2. Select the panel for the NGM Detect™ PCR Amplification Kit.


Profile Comparison: Display plots, add Sample Comparison comment, and
select samples for Lab Reference Comparison


1. Select samples in the Samples table, then select Tools4Profile Comparison.


2. As needed:


Click this tab Then


Sample
Comparison


• Click Display Plot to view the electropherogram for the
selected profiles.


• Enter a comment to associate with the comparison. This
comment is included if you export and is not saved.


Note: The comment is discarded if you close the screen.


Lab Reference
Comparison or
Control/QC
Comparison


Click Display Plot to view the electropherogram for the
selected profiles.


Lab Reference
Comparison


Select the profiles to include in the comparison before you run
profile comparison.


Panel Manager
new feature


Profile
Comparison and
Profile Manager
new features
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Profile Manager: Import profiles in CMF format


1. In the Project window, select Tools4Profile Manager.


2. Click Import, then navigate to the XML (CMF format) file to import.
The profile is imported. Specimen ID is assigned as Profile ID and Profile Type
is set to Lab Reference.


Export to CMF 3.3 (CODIS 8.0) format


1. In the Project window, select the CODIS Export table setting, then make entries
in the Samples table as needed to automatically populate CODIS fields when
you export.
These new features are available:


• Two new fields are included in the Samples table for CMF 3.3:
– User-Defined 7 is NCIC Number (10 characters required)
– User-Defined 8 is VICAP Number (12 characters required)


• User-Defined 4 Specimen Comment length is increased to 512 characters.
• A new selection for Specimen Category is available: Forensic Targeted.


2. Select File4Export Table for CODIS.


The exported CODIS file lists the NCIC Number and VICAP Number in the locations
highlighted below. It also includes the Partial Locus Indicator status (described in 
“Samples plot and Genotypes plot: Add Partial Locus Indicator“ on page 7).


CODIS export new
features
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When you install the GeneMapper™ ID‑X Software, you can select the language for
the software.


You cannot change the language after the software is installed.


To change the language, uninstall, then reinstall the software. Select the language on
the screen shown above.


This section describes new commands:
• Export and import the GeneMapper™ ID‑X Software database
• Move samples to a new project
• Export the information in the sample Info tab
• Process multiple commands under the same login
• Generate a PDF using the sample file name instead of the default file name,


generate in landscape or portrait orientation, and generate with page size of A3,
A4, A5, legal, or letter.


For details on using the Command line interface, see GeneMapper™ ID‑X Software v1.5
Command Line Interface User Bulletin (Pub. No. 100031709).


A command line uses the following syntax.


GeneMapper.exe -commandline -option h -username “user” 
-password “password”


Chinese language
support


Command line
interface (CLI)
new features
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where:
• GeneMapper.exe is the name and directory path for the GeneMapper™ ID‑X


Software executable (enclosed in double quotes).
• –commandline instructs the GeneMapper.exe to run the command line.
• (Optional) –option h instructs the command line to run without displaying the


graphic user interface. If you want to display the graphic user interface, do not
enter the –option h argument.


• –username and –password instruct the command line to log in to the software with
“user” and “password” (enclosed in double quotes). The user account must have
the privileges required to perform the desired functions.


Move samples to new project (merge)


Command Description Example[1]


–newproject –merge
–mergeproject


Create a new project, move specified
sample files from an existing project into
the new project.


If the project name already exists in the
database, no action is performed.


Audit records are not created for these
actions.


Note: After this command is executed,
the files are no longer accessible in the
original project.


–newproject "NewProjectName"
–merge –mergeproject
"FirstProjectNameToMerge"
"FileName1.fsa" "FileName2.fsa"
–mergeproject
"SecondProjectNameToMerge"
"FileName3.fsa" "FileName4.fsa"


[1]  Requires genemapper.exe–commandline –option h –username "gmidx" –password "1234" at the start of the 
command. 


Sample info export


Command Description Example[1]


–exportsampleinfo Export Info tab content (run conditions,
reagent information, and analysis
settings) for all samples in a project.


To export specific samples in a project,
add the –samplelist command and
the file names to export.


–project "ProjectName"
–exportsampleinfo
"C:\NameOfSCVFile.csv"
–samplelist"FileName1.fsa"
"FileName2.fsa"


[1]  Requires genemapper.exe–commandline –option h –username "gmidx" –password "1234" at the start of the 
command. 
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Execute multiple CLI commands in a TXT file


This function requires TXT file that contains all commands you want executed (see 
Figure 1). It allows you to run multiple commands in one login session.


Note: The –pageorientation "landscape" command is ignored if it is included
in a TXT file with multiple commands.


1


4
3


2


Figure 1   Example TXT file with multiple CLI commands
1 Import analysis method
2 Import size standard
3 Export all samples from project, then delete the project
4 Export plots for two samples and use sample file name for PDF


Command Description Example[1]


–commandsfile Executes multiple commands with one
TXT file under the same login.


–commandsfile
"C:\Location\FileContainingMultipleCom
mands.txt"


[1]  Requires genemapper.exe–commandline –option h –username "gmidx" –password "1234" at the start of the 
command. 
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PDF file commands


These commands allow you to override the default settings for PDF files created by the command line interface.


Command Description Example[1]


–outputfilename Use sample file name for PDF instead of the default
name ProjectName_RunName_ SampleFileName
that is used with the –exportsampleplot and
–splitfile commands.


–project "ProjectName" –exportsampleplot
"C:\Location" –splitfile "true" –samplelist
Sample01.fsa Sample02.fsa Sample03.fsa
–outputfilename "samplefilename"


Note: Create the location folder before executing the
command.


–pageorientation "landscape"
Note: This command is ignored if it used
with multiple commands (see “Execute
multiple CLI commands in a TXT file“ on
page 17).


Print PDF in landscape or portrait orientation from
command line.


To print with page orientation of portrait, do not
specify a page orientation.


–project "ProjectName" –exportsampleplot
"C:\Location" –splitfile "true" –samplelist
Sample01.fsa Sample02.fsa Sample03.fsa
–outputfilename "samplefilename"
–pageorientation "landscape"


–papersize "A3"
–papersize "A4"
–papersize "legal"


Print PDF with page size of A4 (8.3 × 11.7 inch), A5
(5.8 × 8.3 inch), or legal (8.5 × 14 inch).


To print with page size of letter (8.5 × 11 inch), do not
specify a page size.


–project "ProjectName" –exportsampleplot
"C:\Location" –splitfile "true" –samplelist
Sample01.fsa Sample02.fsa Sample03.fsa
–outputfilename "samplefilename"
–pageorientation "landscape"
–pagesize "A4"


[1]  Requires genemapper.exe–commandline –option h –username "gmidx" –password "1234" at the start of the command. 
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Database backup


This command uses a different syntax than previous commands.


DatabaseDashboard.exe -commandline -option h


where:
• DatabaseDashboard.exe is the name and directory path for the DatabaseDashboard


executable (enclosed in double quotes).
• –commandline instructs the DatabaseDashboard.exe to run the command line.
• (Optional) –option h instructs the command line to run without displaying the


graphic user interface. If you want to display the graphic user interface, do not
enter the –option h argument.


Command Description Example


–export
–filepath
–import
–filepath


Export or import the GeneMapper™ ID‑X
Software database without using the
Database Dashboard software.


Export creates a .dmp file, Dashboard.log,
and export.log.


Import creates a .bat file in
C:\AppliedBiosystems\Database Dashboard


dashboardImport_DateAndTimeStamp


IMPORTANT! Log off all users before
running this command.


–export –filepath
"C:\Location\FileName.dmp"[1]


–import–filepath
"C:\Location\FileName.dmp"


[1]  If the Database Dashboard is set to require a password, you are prompted to enter the password when the export command is executed. 
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GeneMapper™ ID‑X Software v1.6 verification
The verification was performed according to the guidelines from the Scientific
Working Group on DNA Analysis Methods (SWGDAM, December 2016).


Make/model Operating system (OS)/Service
pack (SP) GeneMapper™ ID‑X Software


Dell Latitude E5570 Windows™ 10, 64-bit


Windows™ 10 Enterprise, 64-bit


Windows™ 7 Enterprise, 64-bit


v1.6 (full and client
installations)


Dell Latitude E5580 Windows™ 10 Enterprise, 64-bit


Windows™ 7 Enterprise, 64-bit


v1.6 (full and client
installations)


Dell Latitude E6540 Windows™ 7 Enterprise, 64-bit v1.6 (client installation)


Dell Latitude E6420 Windows™ 7, SP1, 64-bit v1.5 (full installation)


Dell Precision 5510 Windows™ 7, SP1, 64-bit v1.5 (full installation)


Dell Latitude 7480 Windows™ 7, SP1, 64-bit v1.5 (full installation)


A total of 2,214 sample files (.fsa and .hid) were used in the sizing and genotyping
concordance test. These samples were analyzed using both versions 1.6 and 1.5. The
Combined table was exported to determine whether any differences in data output
resulted. The peak heights, peak areas, data points, sizes, allele names, and all the PQV


scores were compared between the two software versions.


Computers


Samples used for
concordance
testing
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Table 1   Number of samples used in concordance testing


Instrument Kit Single
source Sensitivity Mixture Low


quality LOR OMR Spike Ladder
Low-


quality
ladder


Positive Negative Total


3100 v1.1/2.0 COfiler™ 6 3 6 12 — — — 3 — 1 1 32


Profiler
Plus™


6 3 6 12 — — — 3 — 1 1 32


Identifiler™ 6 6 6 12 — — — 3 — 1 1 35


SEfiler™ 6 6 6 12 — — — 1 2 1 1 35


3100-Avant
v2.0


COfiler™ 6 6 6 12 — — — 3 — 1 1 35


Profiler
Plus™


6 6 6 12 — — — 3 — 1 1 35


Identifiler™ 6 6 6 12 — — — 2 1 1 1 35


3130xl v3.0 Profiler
Plus™


— — — — 23 1 — — 24


Identifiler™ 48 24 12 — 12 10 9 35 54 2 2 208


SGM Plus™ — — — — — — 18 6 — — 24


SEfiler™ — — — — — — 15 1 — — 16


Yfiler™ 10 — 2 — — — 15 32 1 1 1 62


MiniFiler™ 10 — 2 — — — — 32 1 0 45


NGM SElect™


Express
48 — — — — — — 12 — — — 60


3130xl v3.1.1 Yfiler™ — — — — — — — 24 — 24 — 48


NGM SElect™
— — — — — — — 24 — 24 — 48


(continued on next page)
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Instrument Kit Single
source Sensitivity Mixture Low


quality LOR OMR Spike Ladder
Low-


quality
ladder


Positive Negative Total


3730 v3.0 Identifiler™ 48 42 — — — — — 22 2 1 1 116


3730 v3.1.1 Identifiler™ — — — — — — — 24 — 24 — 48


3500xL v1.0 Identifiler™


Plus
82 — — — — — — 12 — 1 1 96


Identifiler™


Direct
48 — — — — — — 12 — — — 60


NGM SElect™


Express
52 — — — — — — 6 — — — 58


GlobalFiler™


Express
— — — — — — 6 — 1 1 8


3130xl v4.0 SGM Plus™ 48 — — — — — — 12 — 12 12 84


Identifiler™


Plus
48 — — — — — — 12 — 12 12 84


Yfiler™ 48 — — — — — — 12 — 12 12 84


NGM SElect™ 48 — — — — — — 11 1 12 12 84


GlobalFiler™


Express
48 — — — — — — 48 — 5 4 105


3730 v4.0 Identifiler™ 41 — — — — — — 8 — 12 9 70


GlobalFiler™


Express
48 — — — — — — 37 11 3 3 102


(continued on next page)


G
eneM


apper
™ ID‑X Softw


are v1.6 N
ew


 Features and Softw
are Verification U


ser B
ulletin


G
eneM


apper
™ ID‑X Softw


are v1.6 verification


22
G


eneM
apper


™ ID‑X Softw
are v1.6 N


ew
 Features and Softw


are Verification U
ser B


ulletin







Instrument Kit Single
source Sensitivity Mixture Low


quality LOR OMR Spike Ladder
Low-


quality
ladder


Positive Negative Total


3500xL v2.0 Yfiler™ 48 — — — — — — 13 — 12 12 85


NGM SElect™ 48 — — — — — — 12 — 12 12 84


GlobalFiler™


Express
48 — — — — — — 48 — 4 4 104


GlobalFiler™ 20 — 10 — — — — 2 — — — 32


3500xL v3.0 GlobalFiler™ — 60 — — — — — 6 — 10 10 86


Yfiler™ Plus 10 — 10 — — — — 10 — 10 10 50


Total 891 162 78 84 12 10 24 546 80 202 125 2,214
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A historical mixture sample data set was used to verify the concordance of the
mixture analysis results between GeneMapper™ ID‑X Software versions 1.6 and 1.5.
The samples include eight pairs of 2-contributor mixtures from different genders and
populations. They were selected to have 1, 2, 3, or 4 allele peaks in various numbers of
loci. Each of the 2-contributor mixture samples was diluted to 11 mixture ratios: 1:0,
1:1, 1:2, 1:3, 1:5, 1:9, 9:1, 5:1, 3:1, 2:1, and 0:1. The 1:0 and 0:1 mixtures are single
contributor samples and are used as the known references. The data set also includes
a 3-contributor sample with a mixture ratio of 1:1:2 and a sample with a tri-allelic
pattern at the D7 locus. All mixture samples were previously amplified with
Identifiler™ kit using 1 ng and 250 pg total input. Additionally, all mixture samples
were amplified with the Profiler Plus™ and COfiler™ kits using 1ng DNA input. Five
pairs were also amplified with the GlobalFiler™ kit using 1 ng DNA input. The
samples were collected from either a 3130xl Genetic Analyzer or 3500xL Genetic
Analyzer.


The following mixture analysis features and number of sample files were tested:
• Genotype concordance: 209 samples
• Mixture Interpretation Threshold (MIT) pruning and sample segregation:


209 samples
• Pattern extraction comparison: 209 samples
• Statistics: 7 samples
• Known matching: 30 samples
• Multiple kit merging: 20 samples


Mixture analysis log files and result export files were generated from both software
versions with the same sample file sets. These file were compared for concordance.


Tests cases performed


Table 2   GeneMapper™ ID‑X Software v1.6 concordance testing with GeneMapper™ ID‑X Software v1.5. All v1.6
testing used the AmpflSTR_v6x version of panel, bin, and stutter files.


Test Test description


Sizing and genotyping • Export Combined Table and compare peak heights, areas, data points,
sizes, allele names, and PQV scores.


• (Chinese language version only) Compare the matrix results using a 310
data set.


Profile comparison Compare Sample and Lab Reference results.


Mixture analysis Compare mixture analysis calculations and flags using the same analysis
methods and thresholds.


AmpflSTR_v6x version of panel, bin,
and stutter files


• Compare to AmpflSTR_v5x, GlobalFiler v1.0.1, and GlobalFiler Express
v1.3.1 versions of panel, bin, and stutter files.


• Ensure the NGM Detect™ PCR Amplification Kit andVeriFiler™ Express
PCR Amplification Kit panel, bin, and stutter files in AmpflSTR_v6x are
accurate.


• Confirm the new Internal QC column in the Panel Manager was checked
for appropriate NGM Detect™ PCR Amplification Kit markers only.


Samples used for
mixture analysis
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Table 3   GeneMapper™ ID‑X Software v1.6 new feature testing


Test Feature


Data Analysis and Review • Label multiple artifact peaks


• Confirmation on deleting single allele label.


• Retained zoom


• Mouse and arrow scrolling


• Keyboard shortcut to close Reason for Change


• PLI functionality


• Sorting of project list and analysis method and size standard lists


• View the SS Norm Factor in samples table


• Sorting of genotypes table by marker name only


• Export genotypes table with stutter


• Extended stutter range


Printing • QV details and Label Edit Viewer table printed from samples plot


• Custom headers for printed plots


• Unfilled marker header backgrounds and bin color adjustment


• Report manager print table by marker to pdf


Profile Comparison tool • Sample comments


• Display plots


• Select samples for Lab Reference comparison


• Import a profile in .cmf format


CODIS • Export CMF 3.3 (.xml) format


• PLI functionality


CLI • –newproject –merge –mergeproject
• –exportsampleinfo
• –commandsfile
• –outputfilename
• –pageorientation "landscape"
• –papersize "A3", "A4", or "legal"
• –export –filepath
• –import –filepath


Security, Audit, E-Signature • Log-in drop down


• Delete audit records for specified period of time


New software and chemistry • Analyze data files generated from 3500 Series Data Collection
Software 4.


• Functionality of internal quality check for NGM Detect™ PCR
Amplification Kit


• Functionality of CODIS export for more than 32 y-markers for the Yfiler™


Platinum PCR Amplification Kit
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Results


Table 4   GeneMapper™ ID‑X Software v1.6 concordance testing with GeneMapper™ ID‑X Software v1.5.


Test Expected outcome Result


Sizing and
genotyping


100% concordance of allele calls. PASS


100% concordance of peak height, peak area, and data points. Peak area and artifact peak
height: PASS with exception[1]


100% concordance of all PQV scores, including SQ. PQV scores: PASS with
exception[1,2, 3]


100% concordance of 310 matrix results. PASS


Profile comparison 100% concordance of Sample/Lab Reference results. • Sample concordance:
PASS


• Sample comparison and
Lab Reference: PASS with
Exception[4]


Mixture analysis 100% concordance of MIT pruning, sample segregation,
pattern extraction, UI flag, known matching, RMP, CPI, LR, and
multi-kit merging process.


PASS with exception[5]


AmpflSTR_v6x
version of panel,
bin, and stutter
files


• AmpflSTR_v6x and AmpflSTR_v5x version of panel, bin,
and stutter files are identical, except for updated version
numbers for individual kits; new panel, bin, and stutter
files; the addition of the Internal QC column.


• Updated GlobalFiler and GlobalFiler Express panel, bin,
and stutter files are 100% accurate.


• The new NGM Detect and VeriFiler Express panel, bin, and
stutter files in v6x are 100% accurate. The NGM Detect
panel includes IQC markers checked for Internal QC.


PASS


[1] See the Peak Height Detection Update to GeneMapper ID-X v1.6 Technical Note (Revision A 17 October 2018) for detailed information on the 
discordance related to the peak height detection enhancement described in “Overview of new features“ on page 3 of this user bulletin. 


[2] See the Issues Addressed section in the GeneMapper™ ID‑X Software v1.6 Release Notes (Pub. No. 100077835) for information on the update to 
the y-marker and AN functionality. This update led to expected PQV discordance between the two software versions. 


[3] There was one SQ value rounding difference observed. For one sample the SQ value was 0.0050 in v1.5 and 0.005 in v1.6. 
[4]  Percent match and matching allele data was 100% concordant. The order of the listed matches was observed to be different in the sample 


comparison and lab reference tabs. 
[5] The order of sister alleles in the genotypes column was observed to be different in a few cases; re-import or re-analysis was found to resolve the 


ordering discordance. Some rounding differences were observed for both PHR and Mx calculations at the third decimal place. For statistical 
calculations, some rounding differences were observed at the seventh or eighth decimal place. All other results were concordant. 
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Table 5   GeneMapper™ ID‑X Software v1.6 new feature testing results


Test Result


Data Analysis and Review All new features functioned as expected with one exception. The CLI –
pageorientation "landscape" command is not recognized when
executing multiple CLI commands via text file (described on page “Execute
multiple CLI commands in a TXT file“ on page 17). To print in landscape
orientation using the CLI, execute the command individually.


See the 3500 Series Data Collection Software 4 User Bulletin: New Features
and Developmental Validation (Pub. No. 100075298 Rev. B) for validation of
off-scale data recovery and pull-up reduction features in GeneMapper™ ID‑X
Software v1.6.


Printing


Profile Comparison tool


CODIS


CLI


Security, Audit, E-Signature


New software and chemistry


• GeneMapper™ ID‑X Software v1.6 can be used to process sample files generated
on all HID CE instruments and with existing PCR Amplification kits.


• The same results for sizing, genotyping, profile comparison, and mixture analysis
were obtained using GeneMapper™ ID‑X Software versions 1.6 and 1.5 with
noted exceptions related to the peak height detection update, y-marker/ AN
functionality, rounding, and sorting. None of these exceptions affected the overall
results or correct genotyping.


• All updates to GeneMapper™ ID‑X Software v1.6 were succesfully and correctly
implemented without deleterious effects on other software functionality.


Based on the nature of the modifications addressed in this update, and the testing that
we performed, it is recommended that users evaluate this software as it pertains to
their laboratory workflow to demonstrate concordance to previously validated
GeneMapper™ ID‑X Software versions. Laboratories should determine the
appropriate level of testing required based on their internal software validation
guidelines and those of the appropriate governing agencies.


Conclusions
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Documentation and support


For more information on features, updates, and known issues for GeneMapper™ ID‑X
Software v1.6, see the following:


• GeneMapper™ ID‑X Software v1.6 Release Notes located in
<drive>:\AppliedBiosystems\GeneMapperID-X\Docs, where <drive> is the drive
on which you installed the GeneMapper™ ID‑X Software.


• GeneMapper™ ID‑X Software Help—Start the GeneMapper™ ID‑X Software, then
press F1 or select HelpContents and Index. To access context-sensitive help in the
software application, click  or Help.


Document Publication number


GeneMapper™ ID‑X Software v1.6 Release
Notes


100077835


3500 Series Data Collection Software 4
User Bulletin: New Features


100075298


GeneMapper™ ID‑X Software v1.5
Administrator Guide


100031703


GeneMapper™ ID‑X Software v1.5 Getting
Started Guide— Basic Features


100031701


GeneMapper™ ID‑X Software v1.5 Quick
Reference— Basic Features


100031702


GeneMapper™ ID‑X Software v1.5 Getting
Started Guide— Mixture Analysis Tool


100031705


GeneMapper™ ID‑X Software v1.5
Installation Guide


100031706


GeneMapper™ ID‑X Software v1.5 Reference
Guide


100031707


GeneMapper™ ID‑X Software v1.5
Conversion Utility User Bulletin


100031710


GeneMapper™ ID‑X Software v1.5 Command
Line Interface User Bulletin


100031709


For support:
• In North America—Send an email to HIDTechSupport@thermofisher.com, or


call 888-821-4443 option 1.
• Outside North America—Contact your local support office.


Related
documentation


Customer and
technical support
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For the latest services and support information for all locations, go to 
thermofisher.com/support to obtain the following information.


• Worldwide contact telephone numbers
• Product support
• Order and web support
• Safety Data Sheets (SDSs; also known as MSDSs)


Additional product documentation, including user guides and Certificates of
Analysis, are available by contacting Customer Support.
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This guide cannot cover all possible case scenarios.  Analysts must use their best judgment 


for scenarios not addressed and document the justification for uploading the profile.  


Questions concerning a profile’s eligibility for NDIS should be addressed to the local 


CODIS administrator first.  If necessary, local CODIS administrators should consult their 


state CODIS administrator.  If questions still exist, state administrators should submit 


questions in writing to the NDIS Custodian.  Laboratories should have procedures for the 


completion and release of case reports without the FBI’s involvement in decisions of 


profile eligibility. 
 


General principles: 
 


1) An analyst must review the details that are available in the case documentation.  If the 


documentation does not indicate that a crime was committed, the profile is not allowable. 


Not everything submitted to the lab may be crime scene evidence.  For example, a suspect 


puts out a cigarette in an ashtray in a restaurant.  Assuming the suspect has not committed 


a crime while eating lunch, this is not crime scene evidence. 
 


2) In many cases it is quite obvious whether or not the item is crime scene evidence. However, 


in some cases making this classification is not so simple and a decision must be made. 


Small differences in the details of the case can change that decision. 
 


3) Putative perpetrator DNA recovered from the victim’s body and/or clothing is crime scene 


evidence and should be uploaded to NDIS.  Forensic Unknown, Forensic Mixture and 


Forensic Partial profiles (hereinafter collectively referred to as Forensic Indexes)  from 


both solved and unsolved cases should be uploaded to NDIS.  
 


4) A laboratory submitting a DNA profile to the Forensic Indexes at NDIS that is derived 


from forensic evidence, shall only offer those alleles that are potentially attributable to the 


putative perpetrator(s).   Ambiguous alleles, or alleles that may be shared by the perpetrator 


with the victim or another individual can be uploaded. 
 


5) Alleles derived from Forensic Indexes’ profiles that are unambiguously attributed to a 


victim or individuals other than the perpetrator(s), such as, but not limited to a husband or 


boyfriend, shall not be offered to NDIS. 
 


6) Not all profiles probative to the case are eligible for upload to NDIS.   


 For example, the victim’s profile found on the suspect’s clothing may be probative for 


investigative purposes, but is not eligible for the Forensic Indexes at NDIS.  
 


7) Appropriate Forensic Mixture and Forensic Partial profiles may be allowed at NDIS; see 


the NDIS Operational Procedures Manual for specific rules for these profiles. 
 


8)  If the suspect’s profile could reasonably have been expected to be on an item that is at the 


crime scene or is part of the crime scene independent of the crime, then it is probably not  


eligible for the Forensic Indexes.  This would generally be considered a Suspect profile and 


is therefore not allowable at NDIS.  This determination can be difficult. 
 


* Please note this is a guideline for NDIS, some profiles may be allowable at the state or local level 


(depending on state laws) and not NDIS. 


I. Is there documentation to  


 indicate a crime was committed? 


 (General principle 1) 


A Guide to Determining What is Allowable in the Forensic Index at NDIS* 


The profile is not allowable 


at NDIS unless additional 


information is obtained 


that a crime was committed. 


(General principle 1) 


II. Was the profile developed 


 from biological material from 


 crime scene evidence? 


 (General principles 2 & 3) 


III. Is the profile attributable to 


 a putative perpetrator? 


 (General principle 4) 


   


IV. Is there a suspect in the case? 


   


V. Was the item seized by law  


 enforcement from the suspect’s 


 person, or was the item in the  


 possession of the suspect when 


 collected by law enforcement? 


  


The profile is not 


allowable at NDIS. 


(General principle 1) 


The profile is not allowable at NDIS. 


(General principle 8) 


The profile is not 


allowable at NDIS. 


(General principle 5 & 6) 


The profile appears to be 


allowable in the Forensic 


Indexes at NDIS.   


(For Forensic Mixture and  


Forensic Partial profiles, see  


general principle 7.)  


No 


Yes 


No 


No 


No 


No 


Yes 


Yes 


Yes 


Yes 


 


The profile appears to be 


allowable in the Forensic 


Indexes at NDIS. 


(For Forensic Mixture and  


Forensic Partial profiles, see  


general principle 7.)  
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Introduction 
 


Legal Authority 
  


The Federal DNA Identification Act, enacted in 1994, authorized the Director of the 


Federal Bureau of Investigation (FBI) to establish a national identification index of DNA 


records.  At that time, the FBI was developing software and a program for the storage and 


exchange of DNA records among forensic DNA laboratories.  The Federal DNA Act 


formalized these FBI efforts and also provided funding for the FBI’s Combined DNA 


Index System (CODIS) program and grants to State and Local forensic DNA laboratories 


to participate in CODIS.  Select provisions of the Federal DNA Act are contained in 


Appendix A.   


 


The Federal DNA Act specifies the type of DNA records that can be maintained and 


searched at the national level.  No DNA samples are stored at the national level.  The Act 


also describes the requirements for participation in the National DNA Index System 


(NDIS): a Federal, State or Local criminal justice agency (or the Secretary of Defense); a 


laboratory accredited by a non-profit professional association of persons actively engaged 


in forensic science that is nationally recognized within the forensic science community or 


a criminal justice agency using a Rapid DNA instrument approved by the FBI Director in 


compliance with standards and procedures issued by the Director; must follow publicly 


available minimum standards for a quality assurance program for DNA analysis issued by 


the FBI Director (Quality Assurance Standards for Forensic DNA Testing and 


Databasing Laboratories - QAS); must undergo external audits every two years to 


demonstrate compliance with these QAS; must limit disclosure of the DNA records and 


analyses; and must expunge DNA records in the event that a conviction is overturned for 


a qualifying event/offense or for a qualifying arrest, if there is an acquittal, a dismissal or 


no charges are filed within the applicable time period.  The Federal DNA Act states that 


“access to the index is subject to cancellation if the quality control and privacy 


requirements… are not met.”   


 


With Congressional authorization for a national DNA index for law enforcement 


identification purposes, the FBI continued its software development efforts with Federal, 


State and Local forensic laboratories that were performing DNA analysis.  Additionally, 


in anticipation of the creation of the national DNA database, in 1996, a Privacy Act 


Notice on a new system of records, NDIS, was published in the Federal Register.  As 


required by law, this Notice contains a description of the individuals covered by the 


system, the types of DNA records that would be stored and searched in NDIS, the 


purpose and routine uses of the system, the practices for storing, accessing, and retaining 


the DNA records as well as records access procedures.  The Privacy Act Notice on NDIS 


is contained in Appendix B. 


  


Operational and/or procedural issues not addressed by the Federal DNA Act, such as the 


frequency of searches at the national level, are determined by the FBI as administrator of 
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the National DNA Index System.   


 


DNA Community Involvement 
 


In the early 1990s when the initial version of the CODIS software was being developed, 


the FBI Laboratory convened a group of privacy advocates to obtain feedback on its 


plans for this new law enforcement tool.  Among the recommendations was the 


suggestion that, to protect the privacy of persons providing DNA samples, that no 


personally identifiable information be databased.  This recommendation was incorporated 


into the CODIS software and the implementation of the National DNA Index and remains 


in effect today. 


 


As the FBI planned for the implementation of the National Index, processes and 


procedures were needed on how to seek participation in the National DNA Index, the 


uploading of DNA records, searching of DNA records at the national level, and the 


threshold for release of personally identifiable information.  As a result, the FBI 


empaneled an NDIS Procedures Board to develop procedures on the operation of the 


National DNA Index.  Chaired by the Chief of the FBI’s CODIS Unit, the current NDIS 


Procedures Board consists of representatives of the FBI Laboratory’s DNA-related units, 


6 representatives from State and Local forensic DNA laboratories, the Chair of the 


Scientific Working Group on DNA Analysis Methods (SWGDAM) and a State CODIS 


Administrator’s representative.  The NDIS Procedures Board meets periodically to 


address issues raised by CODIS users and Administrators; to provide guidance for the 


users and the FBI on operational issues; and to ensure that such operational procedures 


comply with Federal law and regulations. 


 


Recommendations from the statutory advisory group, the Federal DNA Advisory Board, 


have also helped shape the administration of the National DNA Index System.1 While 


primarily focused on quality assurance standards, the House of Representatives Judiciary 


Committee Report on the DNA Identification Act of 1993 demonstrate Congressional 


intent that the “Board also advise the Director on other scientific and policy questions 


relating to forensic applications of DNA.  In particular, it would be appropriate for the 


Board to address: (1) the statistical, and population genetics issues that have been raised; 


and (2) the privacy, law enforcement and technical issues associated with the FBI’s 


program to establish a databank of DNA profiles, known as CODIS.”2  Pursuant to this 


legislative direction and its charter, the DNA Advisory Board considered standards for 


acceptance of DNA profiles in CODIS which take account of relevant privacy, law 


enforcement and technical issues and concluded that the Federal DNA Act provisions on 


access and disclosure “sufficiently limit the scope of access to the DNA analyses and 


DNA samples in the national DNA identification system.”  The DNA Advisory Board 


 
1 The Federal DNA Advisory Board was established in accordance with 34 U.S.C §12592; this statutory body 


operated from May 1995 until December 2000. 
2 House Report 103-45, House of Representatives Judiciary Committee Report on the DNA Identification Act of 


1993, at page 10. 
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also endorsed the “current level of enforcement of such access and disclosure provisions 


by the Department of Justice and the FBI and encourages the continuation of such 


efforts.”  The DNA Advisory Board’s Resolution is contained in Appendix C. 


  


From time to time, the FBI’s CODIS Unit may seek guidance on scientific issues 


affecting the CODIS program (such as partial matches) and may request such assistance 


from the Scientific Working Group on DNA Analysis Methods (SWGDAM).  Other 


resources for the CODIS Unit are State and Local CODIS Administrators and users who 


offer feedback to the CODIS Unit during the Annual CODIS Conference and the semi-


annual CODIS State Administrators’ Meetings. 


 


NDIS Operational Procedures 
 


The responsibilities of the FBI and the NDIS participants are explained in the NDIS 


Operational Procedures.  The FBI, with the involvement of the DNA community, is 


responsible for determining issues of policy in its administration of the National DNA 


Index System.  


 


The NDIS Custodian is responsible for ensuring that laboratories participating in NDIS 


comply with the requirements of Federal law and NDIS Operational Procedures.  In 


accordance with the NDIS Memorandum of Understanding between the Participating 


Laboratory and the FBI (NDIS MOU), the Designated State Official is responsible for 


ensuring the compliance of its laboratory and other laboratories in that State with Federal 


law and NDIS Operational Procedures governing NDIS participation.  To the extent 


possible, all communications and documentation between the FBI and the NDIS 


participants are provided electronically.   


 


To ensure the reliability, accuracy and compatibility of DNA records uploaded to NDIS, 


the FBI developed data acceptance standards for the DNA records submitted to the 


National DNA Index System (see Chapter 4.0 of this Manual).  In addition to compliance 


with the FBI Director’s Quality Assurance Standards for Forensic DNA Testing and 


Databasing Laboratories, NDIS participants must follow the procedures for participating 


in and uploading DNA records to NDIS. 


 


The NDIS Procedures Board meets several times each year.  Board meetings may be 


conducted in-person or via teleconference.  NDIS Procedures Board members vote on 


issues and/or NDIS operational procedures in-person, via teleconference or by e-mail. 


 


NDIS participating laboratories are subject to assessments conducted by the FBI’s 


CODIS Unit to review a laboratory’s compliance with the Federal DNA Identification 


Act and the NDIS Operational Procedures.  The Department of Justice’ Office of the 


Inspector General performs audits of NDIS participating laboratories to review if the “ (1) 


Laboratory was in compliance with the NDIS participation requirements; (2) Laboratory 


was in compliance with the Quality Assurance Standards (QAS) issued by the FBI; and 
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(3) Laboratory’s forensic DNA profiles in CODIS databases were complete, accurate, 


and allowable for inclusion in NDIS”; see http://www.justice.gov/oig/reports/codis-


ext.htm for additional information.



http://www.justice.gov/oig/reports/codis-ext.htm

http://www.justice.gov/oig/reports/codis-ext.htm
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 Chapter 1.0 Quality Assurance Standards Audit Review 
 


1.1 Quality Assurance Standards - Federal DNA Identification Act 


As administrator of the National DNA Index System and in accordance with the Federal 


DNA Identification Act of 1994 [34 U.S.C. §12592(b)], the FBI is responsible for 


ensuring that the DNA records in the national index are “generated in accordance with 


publicly available national standards that meet or exceed the FBI Director’s Quality 


Assurance Standards for Forensic DNA Testing and DNA Databasing Laboratories.” 


 


The Federal DNA Act requires that laboratories participating in NDIS “undergo external 


audits, not less than once every 2 years, that demonstrate compliance with standards 


established by the Director of the Federal Bureau of Investigation.”  Additionally, the 


Federal DNA Act authorizes enforcement of these quality requirements through 


cancellation of access to NDIS if the quality control standards are not met.  See 34 U.S.C. 


§12592(c). 


 


Under the Federal DNA Act, the FBI will review all external QAS audits of laboratories 


seeking to participate in NDIS and NDIS participating laboratories, to evaluate any 


findings and determine if further action is warranted.  Approved accrediting agencies 


audit and accredit forensic DNA laboratories for compliance with the FBI Director’s 


QAS.  


 


 


1.2 Quality Assurance Standards - Audit Requirements 


 


The Federal DNA Act of 1994 [34 U.S.C. §12592(a)(2)] requires compliance with the 


FBI Director’s most recent version of the QAS. 


Quality Assurance Standard 15.1 requires that the laboratory conduct an annual audit to 


determine compliance with the QAS.  The qualifications for auditors conducting internal 


and external QAS audits are described in Standards 15.2 and 15.3 of the Forensic and 


Databasing QAS.  Internal and external audits shall be conducted using the most recent 


FBI Quality Assurance Standards Audit document(s).  QAS Standard 15 audit 


requirements apply to vendor laboratories used by NDIS participating laboratories as well 


as NDIS participating laboratories. 


 


All audit documentation shall be retained by the NDIS participating laboratory and be 


available for inspection during subsequent audits. 


 


1.2.1 Annual Confirmation of Compliance with Audit Requirements 


On an annual basis, the CODIS Unit shall notify the State CODIS Administrator of the 


required reporting for audit certification by the NDIS participating laboratories in that 


State.  It is the State CODIS Administrator’s responsibility to ensure the information for 


that State is submitted by the established deadline. 
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1.3 Quality Assurance Standards External Audit Review Process 


 1.3.1 Notification of External Audit and Forwarding of Audit 
Documents 


It is the NDIS participating laboratory’s responsibility to arrange and schedule an 


external QAS audit once every two years3 and to ensure that the audit team is comprised 


of qualified auditors as required by the QAS.   


All external QAS audits of NDIS participating laboratories shall be forwarded to the FBI 


for review pursuant to this Chapter.4  This means that if a laboratory chooses to conduct 


an external QAS audit each year or multiple external QAS audits in one year, every 


external QAS audit shall be forwarded to the FBI for review. 


 


As required by Standard 15 of the QAS, it is the NDIS participating laboratory’s 


responsibility to forward the audit report to the CODIS Unit within thirty (30) days of the 


laboratory’s receipt of the report.  The NDIS participating laboratory shall include with 


the audit report all clarifications, responses and corrective action plan/documents, (i.e., 


revised procedures and/or protocols and their implementation date) [hereinafter referred 


to as “audit documentation”], necessary for a thorough review of the audit.  Any 


finding(s) challenged by the NDIS participating laboratory shall be clearly indicated as 


such and appropriate explanation and documentation shall be provided with the audit 


report.  Failure to identify a challenged/contested finding and/or the submission of 


corrective action(s) for a challenged/contested finding may result in the closure of the 


audit without consideration of whether the finding was warranted. 


 


All audit documents and related communications shall be submitted to the CODIS Unit in 


electronic form.  The CODIS Unit does not retain the audit documentation submitted by 


the NDIS participating laboratory. 


 


If the NDIS participating laboratory is unable to forward the corrective action 


plan/documents within thirty (30) days of its receipt, the NDIS participating laboratory 


shall submit the audit report and contact the CODIS Unit to request an extension for the 


submission of the corrective action plan/documents. 


1.3.2  NDIS Audit Review Panel(s) 


Once the audit documentation is received by the CODIS Unit, the Chair of the NDIS 


Audit Review Panel shall perform a preliminary review of the documentation to ensure 


 
3 Please see Databasing and Forensic QAS Standard 15 for additional information on the timing of the external QAS 


audits. 
4 The requirement for an external QAS audit is applicable to each individual mobile laboratory and each individual 


laboratory in a multi-laboratory state or local system and requires that the audit for each individual laboratory be 


documented in a separate independent QAS audit document. 
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that the findings have been addressed and if necessary, follow-up with the NDIS 


participating laboratory.  If the audit does not contain any findings, the review shall be 


deemed complete and as appropriate, the documentation returned to the NDIS 


participating laboratory.   


 


Each external QAS audit containing findings shall be reviewed by an NDIS Audit 


Review Panel.  A NDIS Audit Review Panel shall consist of qualified auditors in addition 


to the Chair: (1) at least two of whom shall be representatives of State or Local forensic 


DNA laboratories; and (2) at least two of whom shall be representatives of the FBI.  The 


FBI shall designate one Chair who shall serve as the chair of each such Panel and shall 


have voting privileges.   


 


If the Chair or NDIS Audit Review Panel identifies issues needing clarification, the Chair 


of the NDIS Audit Review Panel may consult with an auditor, a representative of the 


agency that performed the audit, or the laboratory, to request clarification or additional 


information.   


 


The Chair of the NDIS Audit Review Panel shall conclude the review and notify the 


NDIS Custodian or NDIS Procedures Board, as applicable, in accordance with one of the 


following: 


 


(A) Laboratory complied with external QAS audit requirement and the QAS; or 


(B) Laboratory did not comply with external QAS audit requirement and/or the QAS.  


 


If the NDIS participating laboratory complied with the external QAS audit requirement 


and the QAS, the NDIS Custodian shall close the external QAS audit and notify the 


NDIS participating laboratory.  A laboratory may be found to be in compliance with the 


external QAS audit and the QAS even though findings were noted in the audit report as 


long as the corrective action plan/documents appropriately addressed those findings.  If 


the corrective action plan had not been implemented by the completion of the review, a 


preliminary determination of QAS compliance may be made subject to verification of 


satisfactory implementation of the corrective action plan.  The NDIS Custodian may 


require that the next regularly scheduled audit of the NDIS participating laboratory be an 


external QAS audit in order to document compliance with the QAS.  


 


If the NDIS Audit Review Panel found that the laboratory did not comply with the QAS 


and that such noncompliance has not been remedied, the NDIS Audit Review Panel Chair 


shall refer the external QAS audit to the NDIS Procedures Board. 


1.3.3  NDIS Procedures Board  


The NDIS Procedures Board shall review all external QAS audits referred to them by the 


Chair of the NDIS Audit Review Panel and/or NDIS Custodian. 


 


If the NDIS Procedures Board determines that the NDIS participating laboratory did not 
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comply with the QAS and that such noncompliance has not been remedied, the NDIS 


Procedures Board shall provide written notification of its determination to the laboratory 


director of the NDIS participating laboratory.  The laboratory director shall have two 


weeks to provide the NDIS Procedures Board with a written response to the Board’s 


determination.  In the event that the laboratory director does not respond within the 


requisite time frame, the NDIS Procedures Board shall notify the laboratory director in 


writing that the participating laboratory’s failure to respond will result in suspending that 


Laboratory’s access to NDIS in accordance with the Federal DNA Act.  Please refer to 


Chapter 2.0 on NDIS Laboratories for additional information on suspending a laboratory. 


 


If the laboratory director responds and challenges the noncompliance determination, the 


NDIS Procedures Board shall provide the laboratory director or his/her representative an 


opportunity to explain the laboratory’s position to the NDIS Procedures Board.  Within 


two weeks of the laboratory director’s explanation to the Board, the NDIS Procedures 


Board shall provide the laboratory director with written notification of its decision.  The 


laboratory director may appeal the decision of the NDIS Procedures Board to the Deputy 


Assistant Director of the FBI Laboratory within two weeks of receiving the decision of 


the NDIS Board.  The decision of the FBI Laboratory Deputy Assistant Director shall be 


final. 
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Chapter 2.0 NDIS Laboratories 


2.1 National DNA Index System (NDIS) Participation Requirements  


The Designated State Official is responsible for collecting all information from 


laboratories within the State, maintaining copies, and electronically forwarding required 


documentation to the FBI’s NDIS Custodian when requesting participation in NDIS.  The 


Designated State Official shall confirm that he/she represents a criminal justice agency 


and identify the laboratories in that State proposed for inclusion in NDIS.5  The NDIS 


Custodian shall review all communications requesting NDIS participation to ensure that 


the agency requesting participation is a criminal justice agency.  Once the criminal justice 


agency status of the laboratory is confirmed, the State shall agree to the terms and 


conditions of the NDIS MOU as well as provide documentation on users and laboratories 


within the State.  Specifically, laboratories seeking to participate or participating in NDIS 


shall satisfy the following requirements for participation: status as an accredited 


laboratory; status as a criminal justice agency; status as a laboratory; and expungement of 


DNA records from NDIS (for databasing laboratories): 


 


Accreditation 


Laboratories seeking to participate or participating in NDIS shall be accredited in DNA 


by a nonprofit professional association of persons actively involved in forensic science 


that is nationally recognized within the forensic science community; accrediting agencies 


currently approved by the NDIS Procedures Board include the American Association for 


Laboratory Accreditation (A2LA) and ANAB (ANSI-ASQ National Accreditation 


Board).6  Approved accrediting agencies audit and accredit forensic DNA laboratories for 


compliance with the FBI Director’s QAS.  


 


A mobile laboratory within a state or local system seeking to participate in NDIS shall be 


accredited in DNA and shall be eligible to participate in NDIS through the CODIS 


Administrator of its parent laboratory, subject to the approval of the NDIS Custodian.  


 


In a multi-laboratory state or local system, each laboratory that will be generating DNA 


records for upload to NDIS shall participate in NDIS and shall be accredited in DNA. For 


a multi-laboratory state or local system, DNA records can be uploaded to NDIS through 


the parent laboratory or through the individual system laboratory, subject to the approval 


of the NDIS Custodian. 


 


 
5 


Each laboratory must have an Originating Agency Identifier (ORI) number before participating in NDIS. Each State is 


responsible for obtaining an ORI number by contacting the State Control Terminal Officer and following the policies 


provided by the Criminal Justice Information Services Advisory Policy Board. 


6 The American Society of Crime Laboratory Directors/Laboratory Accreditation Board (ASCLD/LAB) and 


Forensic Quality Services, approved separately as accrediting agencies are now part of ANAB (ANSI-ASQ National 


Accreditation Board); please refer to the CODIS and NDIS Fact Sheet at http://www.fbi.gov/about-us/lab/biometric-


analysis/codis/codis-and-ndis-fact-sheet for an up-to-date listing of accrediting agencies approved by the NDIS 


Procedures Board. 



http://www.fbi.gov/about-us/lab/biometric-analysis/codis/codis-and-ndis-fact-sheet

http://www.fbi.gov/about-us/lab/biometric-analysis/codis/codis-and-ndis-fact-sheet
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Criminal Justice Agency 


Laboratories seeking to participate or participating in NDIS shall meet the following 


definition to be considered a criminal justice agency: an agency or institution of the 


Federal, State, or Local government, other than the office of the public defender, which 


performs as part of its principal function, activities relating to the apprehension, 


investigation, prosecution, adjudication, incarceration, supervision or rehabilitation of 


criminal offenders.   


 


For purposes of participation in the National DNA Index System, the Federal DNA Act 


was amended by Public Law 106-546 to include the Secretary of Defense as an 


authorized agency in accordance with 10 U.S.C.§1565. 


 


Laboratory 


Laboratories seeking to participate or participating in NDIS shall meet the QAS 


definition of a laboratory as follows: a facility (1) employing at least two full-time 


employees who are qualified DNA analysts; and (2) having and maintaining the 


capability to perform the DNA analysis of forensic and/or casework reference samples, or 


on database and/or known samples, at that facility.   


 


A contract employee cannot be counted as a full-time qualified DNA analyst for purposes 


of satisfying the definition of a laboratory. 


 


Expungement 


Laboratories seeking to participate or participating in NDIS shall comply with the 


expungement requirements of Federal law. 


 


The Federal DNA Act requires that States participating in NDIS “shall promptly expunge 


from that index the DNA analysis (DNA profile) of a person included in the index by that 


State if the responsible agency or official of that State receives, for each conviction of the 


person of an offense on the basis of which that analysis (profile) was or could have been 


included in the index, a certified copy of a final court order establishing that such 


conviction has been overturned.  A court order is not “final” if time remains for an appeal 


or application for discretionary review with respect to the order.”  See 34 U.S.C. 


§12592(d)(2). 


 


For States that will be uploading DNA records of arrestees, indicted persons or similar 


legal specimens, amendments made by the DNA Fingerprint Act of 2005 (P. L. 109-162) 


require an expungement in the event the charge is dismissed or results in an acquittal or 


no charge was filed within the applicable time period.  NDIS participating States are 


required to expunge from NDIS the DNA analysis of a person included in NDIS by that 


State if “the person has not been convicted of an offense on the basis of which that 


analysis was or could have been included in the index, and the responsible agency or 


official of that State receives, for each charge against the person on the basis of which the 
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analysis was or could have been included in the index, a certified copy of a final court 


order establishing that such charge has been dismissed or has resulted in an acquittal or 


that no charge was filed within the applicable time period.”  See 34 U.S.C. 


§12592(d)(2)(A)(ii).   


 


As a condition for participating in NDIS, a laboratory shall have procedures for 


performing expungements in accordance with the above-referenced Federal law, 


regardless of whether or not the State DNA law requires expungement.   


 


Prior to the uploading of any arrestee, indicted person or similar legal DNA records to 


NDIS, the laboratory shall provide the NDIS Custodian with documentation of its 


expungement procedures.  Such documentation shall include the procedures for 


expunging DNA records from NDIS in accordance with this Chapter as well as any 


relevant regulation and/or law governing expungement.  Once the expungement 


documentation has been reviewed, the NDIS Custodian shall notify the NDIS 


participating laboratory if such DNA records may be uploaded to NDIS.   


2.2  NDIS Participation and Access 


The NDIS Custodian shall review the information submitted by the State and if approved, 


the State will be provided with the date of activation and documentation of the entry of 


the laboratory and CODIS users. 


 


A laboratory approved for participation in NDIS is known as an NDIS participating 


laboratory and is responsible for complying with the Federal DNA Act, the NDIS Privacy 


Act Notice, the provisions of the NDIS MOU (including the sublicense to use the CODIS 


software), and these Operational Procedures.  The NDIS participating laboratory serving 


as the designated SDIS for the State is responsible for the State’s repository of DNA 


records collected and maintained under the control of State authorities and is the central 


point of contact regarding NDIS access for all NDIS participating laboratories in the 


State.  On behalf of the State, the Designated State Official or SDIS shall be responsible 


for the NDIS participation of the other laboratories in the State and ensuring all such 


laboratories’ adherence to and compliance with the Federal DNA Act, the NDIS Privacy 


Act Notice and the NDIS MOU.   


 


The sublicense to use the CODIS software granted by the FBI extends to NDIS 


participating laboratories and their authorized CODIS users who perform forensic DNA 


analysis only on behalf of criminal justice agencies (or the Secretary of Defense in 


accordance with 10 U.S.C. §1565) and use the CODIS software in a manner authorized 


by the FBI.  The NDIS participating laboratory shall not use the CODIS software in any 


manner unless specifically authorized to do so by the FBI.  Generally, participation in 


NDIS and maintenance of a statutorily authorized State DNA database shall be 


considered an authorized use of the CODIS software.  The generation of DNA data 


and/or a DNA database for dissemination beyond the purposes authorized by the Federal 
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DNA Act [34 U.S.C. §12592(b)(3)] shall be considered an unauthorized use of the 


CODIS software.  The generation of DNA data and/or a DNA database consisting of such 


DNA data for dissemination to individuals, entities, agencies or laboratories other than 


NDIS participating laboratories shall be considered an unauthorized use of CODIS 


software.  Participation in NDIS is subject to accountability and audit.  Access to NDIS 


will be terminated and the NDIS participating laboratory will lose its license to use the 


CODIS software for failure to abide by the NDIS MOU. 


 


For purposes of NDIS participation, performing forensic DNA analysis for non-criminal 


justice agencies shall be considered an unauthorized use of the CODIS software; 


however, forensic DNA analysis may be performed in criminal proceedings provided that 


(1) the court is ordering the DNA analysis of specific evidence; (2) the evidence being 


analyzed was obtained in connection with the investigation or prosecution of the 


Federal/State offense; (3) the evidence being analyzed is in the possession of the 


Federal/State/Local government, has been subject to a chain of custody, and subject to 


appropriate storage conditions; and (4) the results of the DNA analysis are provided to 


the court, the defendant and the Federal/State government.  If ordered by the court, the 


NDIS participating laboratory may upload all eligible DNA records to NDIS.   


 


The NDIS participating laboratory is not authorized to distribute or sublicense the CODIS 


software and shall not copy the CODIS software for purposes of distribution or distribute 


the CODIS software to any person or agency outside the NDIS participating laboratory 


without the express written permission of the FBI.  The NDIS participating laboratory 


shall not publish or publicly disclose information obtained from or included in the 


CODIS software and/or NDIS, including, but not limited to: CODIS Bulletins, screen 


shots of CODIS software, or CODIS meeting, instructional and/or training materials 


without the prior written approval of the FBI.    


 


Unless specifically noted otherwise, once NDIS participation is approved in writing and 


access granted, all official communications related to NDIS shall be between the State 


CODIS Administrator and the NDIS Custodian and/or CODIS Unit.   


 


2.2.1  NDIS Participating Laboratory’s Initial Upload of DNA Records 


Upon approval of a laboratory’s request to participate in NDIS, the laboratory may 


upload all eligible DNA records to NDIS.  Eligible DNA records shall mean the DNA 


data generated and reviewed by an accredited laboratory that has undergone an external 


QAS audit that has successfully completed the NDIS Audit Review process in 


accordance with Chapter 1.0 and that may be searched and stored in NDIS pursuant to 


Chapters 3.0 and 4.0. 


2.3  Add or Change Information about a Laboratory 


Once a State is participating in NDIS and the State wishes to add another laboratory, the 


State CODIS Administrator shall request the addition of another laboratory and provide 
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information about the laboratory, including documentation of DNA accreditation, the 


laboratory’s most recent external QAS audit, criminal justice agency and laboratory 


status, and CODIS user information.  The CODIS Unit shall review the request and if 


approved, enter the laboratory information into CODIS. 


 


Occasionally, information about an NDIS participating laboratory changes and the 


laboratory is responsible for notifying the State CODIS Administrator of those changes.  


The State CODIS Administrator shall provide the new information to the CODIS Unit 


which is responsible for making the changes in CODIS.   


2.4  Reporting a Laboratory’s Change in Status 


A laboratory that is participating in NDIS shall report, within five business days, the 


following change in status to the NDIS Custodian and State CODIS Administrator, as 


applicable: 


 


(1) Loss of status as a criminal justice agency; 


(2) Loss, suspension or revocation of accreditation; 


(3) Loss of capability to perform DNA analysis at its facility;  


(4) Loss of DNA technical leader when there is no one in the laboratory who 


meets the QAS qualifications and is available to serve in that position; and 


(5) Fewer than 2 full-time employees who are qualified DNA analysts.  


 For the loss of a DNA technical leader or fewer than 2 full time employees who are 


qualified DNA analysts, the laboratory shall document such notification using the form 


entitled Contingency Plan Notification Form in Appendix B of the FBI’s QAS Audit 


document.     


2.5   Suspension of a Laboratory from NDIS 


The NDIS Custodian, Designated State Official, State CODIS Administrator, and Local 


CODIS Administrator are responsible for ensuring the integrity and accuracy of the DNA 


records in NDIS.  There may be instances when, as a result of an external audit or other 


independent action, it is necessary to suspend a laboratory’s participation in NDIS until 


such time as findings or other issues are appropriately addressed.  As a result, the NDIS 


Custodian, Designated State Official, State CODIS Administrator, or Local CODIS 


Administrator may request/initiate the suspension of a laboratory from NDIS as follows: 


 


• The Designated State Official or State CODIS Administrator (in the event that the 


request relates to the State laboratory) may request that one of its participating 


laboratories be suspended. 


• A Local CODIS Administrator may request that its laboratory be suspended 


through, and with the approval of, the State CODIS Administrator. 


• The NDIS Custodian may initiate the suspension of a laboratory as a result of that 


laboratory’s external QAS audit, issues identified during an NDIS Participation 
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Assessment, or if advised of other information that warrants the suspension of that 


laboratory.  


• The NDIS Custodian may initiate suspension of a laboratory if advised of one or 


more of the following circumstances: 


o Loss, suspension or revocation of accreditation; 


o Loss of capability to perform DNA analysis at its facility;  


o Loss of DNA technical leader when there is no one in the laboratory who 


meets the QAS qualifications and is available to serve in that position, and 


there is no contingency plan approved by the FBI;  


o Fewer than 2 full-time employees who are qualified DNA analysts; or 


o Failure to comply with the requirement for an external QAS audit.  


 


If the State requests the suspension of a laboratory, the Designated State Official and/or 


State CODIS Administrator shall request suspension of the laboratory.  If the request is 


approved, the NDIS Custodian shall suspend the laboratory from NDIS participation and 


confirm the suspension with the Designated State Official and/or State CODIS 


Administrator.     


 


If the Local Laboratory requests a suspension, the Local CODIS Administrator shall 


request suspension of the laboratory through the State CODIS Administrator.  If the 


request is approved by the State CODIS Administrator, the NDIS Custodian shall 


suspend the laboratory from NDIS participation and confirm the suspension with the 


State CODIS Administrator.    


 


In the event that the NDIS Custodian initiates the suspension of a laboratory, the NDIS 


Custodian shall notify the laboratory of the suspension and include the reason(s) for such 


suspension.   


 


DNA records generated by a laboratory during a period of suspension shall not be 


uploaded to NDIS and may not be eligible for upload to NDIS at the conclusion of the 


suspension period.  The upload of DNA records generated during a laboratory’s 


suspension shall be subject to the approval of the NDIS Custodian. 


 


  2.5.1  Appeal of a Suspension Notification by the NDIS Custodian 
 


A laboratory notified of a suspension initiated by the NDIS Custodian may appeal the 


suspension to the NDIS Procedures Board.  Such appeal shall be forwarded to the Chair 


of the NDIS Procedures Board in writing within two weeks of the laboratory’s 


notification of its suspension.  There is no appeal to the NDIS Procedures Board for a 


suspension requested by the Designated State Official and/or State CODIS Administrator. 


 


The NDIS Procedures Board shall review the documentation submitted by the laboratory 


and the NDIS Custodian and provide a determination of the appeal within two weeks of 


their receipt of the appeal documentation.  The NDIS Custodian and any NDIS Board 
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member representing a laboratory that is pursuing an appeal shall not be entitled to vote 


on the appeal.  The determination of an appeal by the NDIS Procedures Board shall be 


considered a final determination, and the laboratory and State CODIS Administrator as 


appropriate, shall be notified of such determination.   


 


In the event that the NDIS Procedures Board determines that suspension was not 


warranted, and such suspension is rescinded, all parties notified of the suspension shall be 


notified of the rescission. 


 


2.5.2 Determination of Status of Suspended Laboratory’s DNA 
Records 


The NDIS Custodian is responsible for determining the status of a suspended laboratory’s 


DNA records at NDIS and shall consider the following criteria in making such a 


determination: 


 


• If the findings noted in the laboratory’s external QAS audit would affect the 


quality of the DNA records generated by that laboratory; 


• The time frame for findings noted in the external QAS audit and the amount of 


DNA records contributed by the suspended laboratory during the relevant period; 


• The recommendations of the NDIS Audit Review Panel and/or NDIS Procedures 


Board, if appropriate; 


• The recommendation of the State CODIS Administrator, if appropriate; and/or 


• Such other information as deemed appropriate by the NDIS Custodian. 


 


The NDIS Custodian will notify the laboratory of the requirement to remove all or a 


portion of the laboratory’s DNA records from NDIS when notifying the laboratory of its 


suspension.  The removal of DNA records from NDIS is described in Chapter 3.0.   


 


2.5.3 Notification of Suspension of a Laboratory from NDIS 


The NDIS Custodian is responsible for notifying the State CODIS Administrator of a 


laboratory’s suspension from NDIS.  The State CODIS Administrator is responsible for 


notifying the relevant criminal justice agencies, as appropriate, of a laboratory’s 


suspension from NDIS.  In the event that DNA records are removed, the suspended 


laboratory, in consultation with the State CODIS Administrator and NDIS Custodian, as 


appropriate, is responsible for notifying other laboratories that may be affected by the 


removal of such DNA records.    


 


Requests for information relating to a suspended laboratory will be referred to the State 


CODIS Administrator.  As appropriate, the FBI may confirm the status of a laboratory 


suspended from NDIS.   
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2.5.4 Request by Suspended Laboratory to Renew Participation in 
NDIS 


A suspended laboratory may request renewal of its participation in NDIS if the 


findings/issues identified as the reason for the suspension have been appropriately 


remediated and/or resolved. 


 


A suspended laboratory seeking to renew its participation in NDIS may address such a 


request to the NDIS Custodian and include all appropriate documentation, such as 


external QAS audit documentation containing corrective actions. 


 


The NDIS Custodian is responsible for determining requests by suspended laboratories to 


renew participation in NDIS.  The NDIS Custodian may consult with the State CODIS 


Administrator, the NDIS Audit Review Panel Chair and the NDIS Procedures Board, as 


appropriate, in determining whether a suspended laboratory may renew its participation 


in NDIS.  The NDIS Custodian may also impose conditions on a suspended laboratory’s 


participation in NDIS, such as undergoing an external QAS audit to document 


compliance with corrective actions. 


 


If the NDIS Custodian approves a suspended laboratory’s request for participation in 


NDIS and that laboratory had removed all or a portion of its DNA records from NDIS, 


the NDIS Custodian shall advise the laboratory if such DNA records can be uploaded to 


NDIS.  The NDIS Custodian may impose conditions on the uploading of DNA records 


from a previously suspended laboratory, such as requiring that such records be reviewed 


by a qualified DNA analyst from another NDIS participating laboratory.  


 


If the NDIS Custodian denies a request by a suspended laboratory to participate in NDIS, 


the suspended laboratory may appeal that determination to the Deputy Assistant Director 


of the FBI Laboratory.  The laboratory’s appeal shall be in writing and commenced 


within two weeks of receipt of the denial by the NDIS Custodian.  The Deputy Assistant 


Director shall have two weeks to determine the appeal and the decision of the Deputy 


Assistant Director shall be final. 


 


2.6 NDIS Laboratory Ceases Operations – Transfer of Ownership of DNA 
Records at NDIS 


 


An NDIS participating laboratory that plans to permanently cease operations and have 


another NDIS participating laboratory accept ownership of their DNA records for the 


purposes of maintaining such DNA records in NDIS, shall contact the NDIS Custodian. 


The NDIS Custodian will consult with the laboratories involved in the transfer of 


ownership of DNA records at NDIS and notify, as appropriate, other NDIS participating 


laboratories of the transfer in ownership.   


 


An NDIS participating laboratory accepting ownership of a closing NDIS laboratory’s 


DNA records shall comply with the FBI Director’s Quality Assurance Standards.  At a 
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minimum, the NDIS participating laboratory accepting ownership shall have personnel 


trained in the technology, platform and typing test kit used by the closing laboratory in 


generating their DNA records as well as participate in an NDIS participating laboratory’s 


proficiency testing program.  The acceptance of and transfer of ownership shall include 


the transfer of sufficient case file and other documentation necessary to disposition 


matches involving the DNA records transferred. 


 


2.7 CODIS Administrator  


The State and Local CODIS Administrators (hereinafter referred to as “CODIS 


Administrator”) are the central points of contact between the NDIS participating 


laboratory and the NDIS Custodian and/or CODIS Unit. 


 


The CODIS Administrator shall meet the educational and experience qualifications 


specified in the FBI Director’s QAS.   


 


The CODIS Administrator shall have successfully completed the FBI’s QAS auditor 


training within one (1) year of assuming the CODIS Administrator role or position.  If the 


CODIS Administrator has already successfully completed the FBI’s QAS auditor training 


on the FBI Audit document, no additional QAS auditor training shall be required.  


However, it is strongly recommended that the CODIS Administrator complete the FBI’s 


QAS auditor training on the current FBI Audit document. 


  


The CODIS Administrator shall also have successfully completed the CODIS software 


training sponsored by the FBI within six months of assuming the Administrator role or 


position.  If the CODIS Administrator has already successfully completed the CODIS 


software training on the current version of CODIS software in effect, no additional 


CODIS software training shall be necessary.  The CODIS Administrator shall complete 


additional CODIS training as required by the CODIS Unit if notification of such 


additional CODIS training is provided by the CODIS Unit. 


 


The CODIS Administrator shall obtain and maintain the FBI security access required to 


become a CODIS user and successfully complete the annual training described in this 


Chapter. 


 


2.7.1   Designation of Alternate CODIS Administrator 
 
An Alternate CODIS Administrator shall be designated to fulfill the CODIS 


Administrator role when the CODIS Administrator is absent or unavailable.  An 


Alternate CODIS Administrator shall be designated within ninety (90) days of a vacancy 


in the Alternate CODIS Administrator position.   


 


Any Alternate CODIS Administrator designated after June 1, 2018, shall meet the 


educational and experience qualifications of a CODIS Administrator specified in the FBI 


Director’s QAS.   
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The Alternate CODIS Administrator shall have successfully completed the FBI’s QAS 


auditor training within one year of assuming the Alternate CODIS Administrator role or 


position.  If the Alternate CODIS Administrator has already successfully completed the 


FBI’s QAS auditor training on the FBI Audit document, no additional QAS auditor 


training shall be required.  However, it is strongly recommended that the Alternate 


CODIS Administrator complete the FBI’s QAS auditor training on the current FBI Audit 


document.   


 


The Alternate CODIS Administrator shall have successfully completed the CODIS 


software training sponsored by the FBI within six months of assuming the Alternate 


CODIS Administrator role or position. If the Alternate CODIS Administrator has already 


successfully completed the CODIS software training on the current version of CODIS 


software in effect, no additional CODIS software training shall be necessary.  The 


Alternate CODIS Administrator shall complete additional CODIS training as required by 


the CODIS Unit provided that notification of such additional CODIS training is provided 


by the CODIS Unit. 


 


The Alternate CODIS Administrator shall obtain and maintain the FBI security 


access required to become a CODIS user and successfully complete the annual 


training described in this Chapter.   


 


2.7.2   CODIS Administrator – Attendance at Meetings and Training 
  


A State CODIS Administrator or his/her Alternate shall attend the regularly scheduled 


annual CODIS Conference and semi-annual State Administrators meetings’ sponsored by 


the FBI or seek an excused absence from the NDIS Custodian if neither the State CODIS 


Administrator nor the Alternate State CODIS Administrator can attend.   


 


A CODIS Administrator or his/her Alternate shall attend a scheduled annual CODIS 


Conference sponsored by the FBI or seek an excused absence from the NDIS Custodian 


if neither the CODIS Administrator nor the Alternate CODIS Administrator can attend.   


 


The request for an excused absence shall be in writing and signed by the Laboratory 


Director of the NDIS participating laboratory. 


 


2.7.3 CODIS Administrator – General Responsibilities 


The CODIS Administrator7 is the central point of contact in the laboratory for CODIS 


and serves as the gatekeeper for the DNA records entered into CODIS.  As part of his/her 


gatekeeper function, the CODIS Administrator is responsible for performing, or 


overseeing the performance of, the following, as applicable: 


 
7  For purposes of these Procedures, references to a CODIS Administrator include the Alternate CODIS 


Administrator or his/her designee. 
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• Notify State CODIS Administrator of Add/Remove/Update CODIS user 


information  


• Ensure that CODIS user(s) successfully complete the required annual training 


• Notify the NDIS Custodian, within five (5) business days, of the following: 


▪ If a CODIS user, CODIS IT user or CODIS SEN user in its laboratory has 


been arrested for, or convicted of, a criminal offense 


▪ If the laboratory loses its criminal justice agency status 


▪ If the laboratory loses its accreditation, has its accreditation suspended or 


has its accreditation revoked 


▪ If the laboratory loses the capability to perform DNA analysis at its 


facility 


▪ If the laboratory has fewer than two full-time employees who are qualified 


DNA analysts  


▪ If the laboratory has a vacancy in the laboratory’s Technical Leader 


position when there is no one in the laboratory who meets the Quality 


Assurance Standards’ qualifications and is available to serve in that 


position 


▪ If the laboratory is not in compliance with the external QAS audit 


requirement 


• Review and/or approve, as appropriate, protocols or procedures for the entry, 


searching, match resolution and retention of DNA records in the state/local DNA 


database(s), including those categories of DNA records that are not uploaded to 


NDIS 


• Compliance with CODIS security requirements    


• Compliance with QAS Standard 17  


• Ensure NDIS specimen eligibility is determined by CODIS users 


• Upload of DNA records to SDIS and NDIS (schedule uploads from local 


laboratories) and review of CODIS generated reports 


• Backup of CODIS data (including performance of periodic restores to ensure 


backups are working properly) 


• Review and make best efforts to Disposition Matches in accordance with Chapter 


6.0 on Confirmation and Hit Dispositioning 


• Review of all CODIS materials and changes to NDIS Operational Procedures, and 


implementation, if applicable  


• Compilation and monthly reporting of Investigations Aided and Hit Statistics to 


SDIS and/or NDIS 


• Completion of the Annual Audit certification  
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2.7.4 CODIS Administrator - Reporting Responsibilities 


CODIS Administrators shall report to their State CODIS Administrator and State CODIS 


Administrators shall be responsible for reporting to the NDIS Custodian and/or CODIS 


Unit.  Additionally, issues involving NDIS at the local level should be addressed to the 


State CODIS Administrator for resolution before contacting the NDIS Custodian. 


 


2.7.5 State CODIS Administrator 
 


The State CODIS Administrator has additional responsibilities for a State’s participation 


in NDIS which include serving as the central point of contact with the NDIS Custodian 


and ensuring other participating laboratories in that State comply with the terms and 


conditions of the NDIS MOU.  The State CODIS Administrator is responsible for 


advising and instructing Local CODIS Administrators of their responsibilities for 


participation in NDIS.  Additionally, the State CODIS Administrator is responsible for 


reconciling match dispositions within his/her State. 


 


The State CODIS Administrator is responsible for ensuring that all information about the 


laboratories participating in that State are communicated to the NDIS Custodian and/or 


CODIS Unit.  The State CODIS Administrator may transmit (on behalf of the Designated 


State Official) any of the required correspondence, documentation, or paperwork.   


 


Additionally, State CODIS Administrators and CODIS Administrators for Databasing 


Laboratories are responsible for having documented procedures for the State or 


laboratories that address the following: 


 


• Expungement of DNA Records 


• Confirmation of an Intrastate Candidate Match 


o Include requirement for best effort to resolve matches within 30 


business days 


o Release of information when a non-qualifying offender is involved 


in the candidate match 


• Uploads to SDIS, if applicable 


• Categories of DNA Records Eligible for the State DNA Index System  


• Access to DNA Records and DNA Samples in the State DNA Index 


System 


 


2.8  CODIS User  


A CODIS user is a government employee who: (1) has login access to the CODIS (i.e., 


State or Local) system and is authorized to read, add, modify or delete DNA records in 


CODIS; or (2) is a qualified DNA analyst responsible for producing the DNA profiles 


stored in NDIS.  


 


There are three additional categories of CODIS users that are required to be cleared at 
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NDIS although they are not authorized to add, modify or delete DNA records in CODIS: 


(1) CODIS Contract user; (2) CODIS Information Technology (IT) user; and (3) CODIS 


Shared Enterprise Network (SEN) user.  CODIS user, CODIS IT user and CODIS SEN 


user must undergo an FBI security check and maintain a security clearance while holding 


such designations. 


 


A qualified DNA analyst at a vendor laboratory who is responsible for DNA records 


stored in NDIS may be added to NDIS as a CODIS Contract user.  Because this user does 


not have physical access to CODIS, the user does not require an FBI security check, 


although a State may perform its background or security investigation on this category of 


users.  A CODIS Contract user is not authorized to add, modify or delete DNA records in 


CODIS.   


 


An IT employee of an NDIS participating laboratory or an IT contractor working on-site 


at the NDIS participating laboratory or its supervisory criminal justice agency who is 


permitted access to CODIS for computer hardware/software and telecommunications 


maintenance purposes may be added to NDIS as a CODIS IT user.  Because this user has 


physical access to CODIS, an FBI security check is required (in addition to any security 


check performed by the employing governmental agency).  A CODIS IT user is not 


authorized to add, modify or delete DNA records in CODIS  


 


A designated employee of an NDIS participating laboratory who requires access to the 


CODIS network in order to perform his/her job may be granted access to the CODIS 


network as a CODIS SEN user.  Such access may be granted at the discretion of the FBI.  


Because this user has physical access to the network, an FBI security check is required 


(in addition to any security check performed by the employing governmental agency).  A 


CODIS SEN user is not authorized to add, modify or delete DNA records in CODIS. 


 


A contract employee working as a qualified DNA analyst or technical reviewer for an 


NDIS laboratory shall be processed as a CODIS user (and not a CODIS Contract user).  


Similarly, an IT contractor working on-site at the NDIS participating laboratory or its 


supervisory criminal justice agency who has login access to the CODIS system for 


computer hardware/software and telecommunications purposes shall be processed as a 


CODIS IT user (and not a CODIS Contract user). 


 


2.8.1 Process to Become an Approved CODIS User, CODIS IT User, 
CODIS SEN User or CODIS Contract User 


 


To add a CODIS user, CODIS IT user or CODIS SEN user to NDIS, the CODIS 


Administrator shall forward a request to the CODIS Unit with required security forms.  


The CODIS Unit will review the application and if complete, initiate a security check on 


the prospective CODIS user, CODIS IT user, or CODIS SEN user.  


 


For a CODIS user, once the CODIS Unit is notified that the individual has passed the 
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FBI’s security check, the individual will be processed as a CODIS user in training in 


accordance with Section 2.7.2. 


 


For a CODIS IT or CODIS SEN user, once the CODIS Unit is notified that the individual 


has passed the FBI’s security check, the CODIS Administrator shall be notified that the 


individual has been approved as a CODIS IT or CODIS SEN user.  A CODIS IT or 


CODIS SEN user employed by a multi-laboratory system and who has been approved by 


the FBI’s CODIS Unit can be added as a CODIS IT or CODIS SEN user to all the 


laboratories in the system. 


 


To add a CODIS Contract user, the CODIS Administrator will forward a request that 


includes required information to the CODIS Unit.  If approved by the CODIS Unit, the 


CODIS Contract user shall be added to NDIS and the CODIS Administrator shall be 


notified that the individual has been approved as a CODIS Contract user. 


 


Occasionally, information about a CODIS user, CODIS Contract user, CODIS IT user or 


CODIS SEN user will change (i.e., a name change resulting from a change in marital 


status).  In the event of such a change, the CODIS Administrator shall forward a request 


to the CODIS Unit that includes the updated information and required supporting 


documentation.   


 


2.8.2   Approval of Prospective CODIS User to Access CJIS SEN for 
Training Purposes  


 
The CODIS Administrator is responsible for ensuring that only authorized CODIS users 


are permitted access to CODIS and/or the CODIS network.  Once notified that a 


prospective CODIS user has passed the FBI’s security check, the CODIS Unit shall 


establish a user account in the CODIS training database.  The CODIS Administrator shall 


be notified that the individual has been cleared to take the Annual Review of DNA Data 


Accepted at NDIS (annual training).  A CODIS user in training may have read only 


access to CODIS and the network for training purposes but shall not be authorized to 


enter, add, modify or delete any DNA records in CODIS until added as an approved 


CODIS user at NDIS. 


 


The individual shall not be approved as a CODIS user at NDIS until the successful 


completion of the annual training.  


 


2.8.3 Approved CODIS User at NDIS 
 
Upon successful completion of the annual training, the prospective CODIS user shall be 


added as a CODIS user to NDIS and the CODIS Administrator shall be notified of the 


approval of the CODIS user.     


 


2.8.4 Annual Training for CODIS Users  
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CODIS users determine the specimen eligibility of DNA records for CODIS and NDIS. 


On an annual basis, in accordance with a schedule determined by the NDIS Custodian, 


the CODIS Administrator shall ensure that each CODIS user (who: (1) has login access 


to the CODIS (i.e., State or Local) system and is authorized to read, add, modify and 


delete DNA records in CODIS; or (2) is a qualified DNA analyst responsible for 


producing the DNA profiles stored in NDIS, successfully completes the annual training. 


A contract employee working as a qualified DNA analyst or as a technical reviewer who 


will be determining specimen eligibility of DNA data, for an NDIS participating 


laboratory shall also successfully complete the annual training. This annual training 


includes refresher training on specimen eligibility of DNA records for NDIS. 


 


CODIS Contract, CODIS IT and CODIS SEN users are not authorized to add, modify or 


delete DNA records in CODIS and therefore are not required to complete this annual 


training.     


 


The NDIS Custodian shall establish a schedule for completion of the annual training.  


Any CODIS user who has not successfully completed the required annual training in 


accordance with this schedule shall be denied access to enter DNA records into CODIS 


until completion of the required annual training.   


 


2.8.5 Removal of a CODIS User 


For purposes of this section, the reference to CODIS user shall also include CODIS 


Contract, CODIS IT and CODIS SEN users.   


 


A CODIS Administrator may request the removal of a CODIS user for the following, but 


not limited to, circumstances: 


 


(1) The CODIS user may have a name change due to a change in marital status. 


(2) The CODIS user may leave employment at a participating laboratory or a 


change in job status makes it inappropriate to continue to access NDIS. 


(3) The CODIS user may fail a periodic FBI security check and the FBI’s rejection 


of the security check would require the State to remove the user. 


(4) There may be a quality issue with the DNA records associated with the CODIS 


user.  


 


Removal of the CODIS user may be initiated by either the State or the NDIS Custodian. 


 


If any of the above circumstances occur, the CODIS Administrator shall request the 


removal of the CODIS user within 30 days.  In the event of a removal for reasons 


described in subsections (3) and (4) above, the CODIS Administrator shall also make a 


recommendation on whether the DNA records associated with the CODIS user should be 


removed from NDIS.  The CODIS Administrator shall forward a request to the CODIS 


Unit for removal of the CODIS user.  If the removal of a CODIS user is initiated by the 
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NDIS Custodian, the CODIS Administrator shall be notified and as appropriate, provide a 


recommendation on the disposition of the DNA records associated with the CODIS user.  


 


2.8.5.1 Removal of DNA Records from NDIS Associated with a 
CODIS User 


If deemed necessary, removal of the DNA records associated with a CODIS user shall be 


performed by the CODIS Administrator in accordance with Chapter 3.0.   The State 


CODIS Administrator shall notify the NDIS Custodian of the removal of the CODIS user 


and the user’s DNA records. 
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Chapter 3.0 DNA Records 
 


3.1 DNA Records Accepted at NDIS 


The Federal DNA Act specifies the categories of DNA records that may be stored and 


searched in the National DNA Index System (NDIS).8   


 


3.1.1 Forensic/Offender DNA Records 


In accordance with the Federal DNA Act, the following categories of forensic/offender 


DNA records may be stored and searched in NDIS: 


 


 


Specimen Category Definition 


Arrestee The known sample from a person who has been arrested and in 


accordance with the law of the applicable jurisdiction is required 


to provide a DNA sample for analysis and entry into a state 


DNA database.  The term “arrestee” includes persons who have 


been charged in a formal criminal instrument, such as an 


indictment or an information.   


Convicted Offender The known sample from a person who has been convicted of a 


Federal, Military or State qualifying offense in a jurisdiction that 


requires that persons convicted of enumerated crimes or 


qualifying offenses provide a DNA sample for analysis and entry 


into a Federal, Military or State DNA database.   


Detainee The known sample from a non-United States (U.S.) person 


detained under the authority of the U.S. and required by law to 


provide a DNA sample for analysis and entry into a 


State/national DNA database. 


Forensic Mixture A specimen category in the CODIS software that is stored in the 


Forensic Mixture Index and originates from a forensic sample 


(biological sample found at the scene of a crime) that contains 


DNA contributed from more than one source attributable to a 


putative perpetrator(s).   


Forensic Partial A specimen category in the CODIS software that is stored in the 


Forensic Partial Index and originates from a single source (or a 


fully deduced profile originating from a mixture) Forensic 


Sample attributable to the putative perpetrator with either locus 


or allelic dropout at any of the 13 Original CODIS Core Loci.   


Forensic Targeted A specimen category in the CODIS software that is stored in the 


Forensic Targeted Index and originates from a forensic partial or 


a forensic mixture that does not meet the NDIS moderate match 


 
8
 Additional categories of DNA records eligible for upload and searching in State level DNA databases 


may be authorized and documented by a State and is beyond the scope of this Manual. 
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estimate threshold of 1 in 10 million, but does meet the match 


rarity estimate threshold of 1 in 10 million if searched at a 


specified stringency by locus (high or moderate). 


Forensic Unknown A specimen category in the CODIS software that is stored in the 


Forensic Index and originates from a single source (or a fully 


deduced profile originating from a mixture) Forensic Sample 


attributable to the putative perpetrator and contains results for all 


13 Original CODIS Core Loci. 


Juvenile The known sample from a juvenile (as that term is defined by 


the relevant jurisdiction) who is required by State law to provide 


a DNA sample for analysis and entry into a State DNA database.   


Legal The known reference sample from a person whose DNA sample 


is collected under applicable legal authorities (State law), 


provided that DNA samples that are voluntarily submitted solely 


for elimination purposes shall not qualify as a Legal specimen.     


Multi-allelic Offender An offender (arrestee, convicted offender, detainee or Legal 


Index specimen) DNA record having three or more alleles at two 


or more loci. 


 


 


States seeking to upload Arrestees, Detainees and Legal DNA records shall request 


approval to upload these specimen categories from the CODIS Unit.  Such request shall 


include the applicable legal authority for collecting and databasing the Arrestee, Detainee 


and Legal DNA records and the relevant expungement procedures; the requirement for 


expungement is explained further in Chapter 2.0 on NDIS Laboratories. 


 


In accordance with the Federal DNA Act, the DNA records from persons who voluntarily 


submitted DNA samples solely for elimination purposes (‘elimination’ specimen 


category) shall not be included in NDIS.  In accordance with this prohibition, victim 


DNA records are not authorized or eligible to be uploaded to or searched at NDIS. 
 


3.1.1.1 Eligibility of DNA Records for Forensic Indexes at NDIS   
Eligibility for uploading DNA records to NDIS is determined by a CODIS user who has 


successfully completed the Annual Review of DNA Data Accepted at NDIS.  Pursuant to 


the Privacy Act Notice for NDIS (Appendix B), the NDIS Custodian has the authority to 


determine if certain DNA records contributed to NDIS are eligible for upload to NDIS 


and if uploaded, the NDIS Custodian may determine if certain DNA records should be 


deleted based upon a review of the facts and consultation with the CODIS user.  The 


NDIS Custodian’s determination of eligibility shall be final.  


 


In determining the eligibility of a DNA record for the Forensic Indexes (Forensic 


Mixture, Forensic Partial and Forensic Unknown) at NDIS, there shall be documentation 


of the following three criteria: 
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(1) That a crime has been committed; 


(2) That demonstrates the DNA sample was recovered directly from the 


crime scene and is attributed to the putative perpetrator; and 


(3) That elimination sample(s) have been requested, if applicable.  


 


3.1.1.1.1 Criteria 1: Documentation that a crime has been 
committed   


 


 


 


 


 


 


 


 


 


 


In most cases, a case number, case report or other indicia of a criminal investigation may 


serve as documentation that a crime has been committed.  If the applicable law 


enforcement agency has determined that a crime has not been committed (sometimes 


referred to as “unfounded”), then this threshold criteria cannot be satisfied, and the 


resulting DNA record(s) is not eligible for NDIS. 


 


Special Considerations for Victim Consent in Sexual Assault Cases 
In determining whether a crime has been committed, some jurisdictions require that the 


victim consents to the forwarding of the sexual assault evidence kit to the law 


enforcement agency or forensic laboratory.  If the victim files a criminal complaint 


consenting to the forwarding of the kit to the law enforcement agency and laboratory, and 


the resulting forensic DNA record(s) otherwise satisfies the NDIS criteria (QAS, request 


for elimination samples, as applicable), then the DNA record(s) generated from the kit is 


eligible for NDIS.  


 


Some jurisdictions authorize anonymous/blind or third-party reporting (by a designated 


health care professional), in which a number is assigned to the sexual assault evidence kit 


and the kit is then processed by law enforcement as a criminal case.  In those 


jurisdictions, that reporting mechanism may be deemed sufficient documentation of the 


initiation of the criminal investigation.  Under those circumstances, a jurisdiction must 


have available documentation, such as a case report or other indicia of the criminal 


investigation and, victim consent, if applicable, to satisfy the criteria for NDIS eligibility 


for that forensic DNA record. 


 


In jurisdictions without blind or third-party reporting where the sexual assault kit is 


processed without the victim’s consent, the statutory mandatory testing requirement may 


be sufficient documentation of the criminal investigation in accordance with that 


Has a crime been 


committed? No 


Not Eligible for 


NDIS 


Yes 


Continue to 


Criteria 2 
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jurisdiction’s law for the forensic DNA record(s) to be deemed NDIS eligible.  Under 


those circumstances, a jurisdiction must have available documentation, such as a case 


report or other indicia of the criminal investigation, to satisfy the criteria for NDIS 


eligibility. 


 


3.1.1.1.2  Criteria 2: Documentation that the DNA sample was 
recovered directly from the crime scene and attributable 
to the putative perpetrator. 


 
 


 


 


 


 


 


 


 


 


 


 


 


The Forensic Indexes contain DNA records obtained from forensic samples recovered 


directly from the crime scene, the victim (such as a sexual assault evidence kit, see below 


for additional detail), or the victim’s clothing, and are attributable to the putative 


perpetrator.  Putative perpetrator DNA recovered from the victim’s body and/or clothing 


is crime scene evidence and is therefore eligible for upload to NDIS.  Forensic unknown, 


forensic mixture or forensic partial DNA records from solved and unsolved cases are 


eligible for upload to NDIS.  For cases in which the identity of the putative perpetrator is 


known, it is important to ensure that the DNA profile is developed from crime scene 


evidence and not from samples independent of the crime/crime scene.9 


 


Special Considerations for Suspect DNA Records   
For purposes of NDIS eligibility, an item taken directly from a suspect shall generally not 


be considered a forensic sample but shall be considered as a suspect or deduced suspect 


sample.  An item on which the suspect’s profile could reasonably be expected to be found 


that is taken from the crime scene or is part of the crime scene independent of the crime 


(e.g., suspect’s car) are examples of suspect or deduced suspect DNA records that are not 


eligible for NDIS.  Suspect samples also include: 


 


• DNA samples obtained directly from a suspect; 


 
9  DNA samples from known suspects that are collected independent from the crime/crime scene are considered 


suspect or deduced suspect DNA records; as such, they are not generally eligible for NDIS unless State law 


authorizes the collection and databasing of suspect samples and the FBI’s CODIS Unit has approved the State to 


upload those as Legal DNA record(s) to NDIS. 
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attributed to the putative 
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• Items taken directly from the suspect (e.g., clothing); or 


• Items in the suspect’s possession (e.g., backpack being worn by 


suspect, suspect’s home, or suspect’s car). 


 


Items of evidence collected directly from the suspect in connection with criminal 


possession offenses may be difficult to categorize for NDIS eligibility purposes.  For 


example, a swabbing of a gun taken directly from the suspect or an item the suspect is 


wearing (e.g., clothing, backpack) is considered a deduced suspect sample and thus, is not 


eligible for NDIS.  While this evidence may be probative in proving a central element of 


the criminal possession offense, the sample is not a forensic unknown for NDIS 


eligibility and searching purposes.  Please refer to Section 4.2.1.3 for rules on the 


Interpretation of DNA Records. 


 


While the defendant’s possession of an item may appear to resolve the eligibility issue, 


documentation of the scene of the crime or the item’s use in the commission of the crime 


are important factors to consider in determining a DNA record’s eligibility for upload to 


NDIS and why suspect samples are qualified as ‘generally’ not eligible for NDIS.  


Additionally, if a State has a DNA database collection law that authorizes the inclusion of 


suspect DNA records in its State DNA database, the State may request approval to upload 


these suspect DNA records to the Legal Index at NDIS in accordance with Section 2.1. 


 


Special Considerations for Sexual Assault Evidence Kits 
In most cases, the non-victim DNA profile(s) derived from a sexual assault evidence kit 


is eligible for NDIS if there is documentation that a crime has been committed and that, if 


there were any consensual partners, elimination samples have been provided to the 


laboratory or requested from those individuals.  In circumstances where the identity of 


the putative perpetrator is known, it is important to ensure that the DNA profile is 


developed from crime scene evidence and not from samples independent of the 


crime/crime scene, such as suspect or deduced suspect samples which are not generally 


eligible for NDIS (see footnote 8). 


 


3.1.1.1.3 Criteria 3: Documentation that if applicable, elimination 
samples have been requested. 
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In accordance with the Federal DNA Act, DNA records from persons who voluntarily 


submitted DNA samples solely for elimination purposes (‘elimination’ specimen 


category) shall not be included in NDIS.  To ensure that only those DNA record(s) 


relating to a putative perpetrator are uploaded to NDIS, elimination samples, if 


applicable, shall be requested and the request documented.   


 


Examples of elimination samples include: a homeowner of a house that has been 


burglarized; or a consensual partner in a sexual assault case when the victim indicates 


that he/she engaged in consensual sexual relations close in time to the occurrence of the 


sexual assault.  Under these circumstances, law enforcement officials should request and 


document consent for a DNA sample from these individuals in order to eliminate that 


individual’s DNA profile from consideration as the forensic DNA record(s)10 developed 


from the evidence.  Only if the elimination sample has been requested by the laboratory 


and that request documented may the forensic DNA record(s) be uploaded to SDIS and 


NDIS.  In the event that the elimination sample obtained from the individual (homeowner 


or consensual partner in the above examples) is matched to the evidence (forensic DNA 


record), that forensic DNA record shall be removed from NDIS and the removal 


documented.  Please refer to Section 4.2.1.8 for rules on the Interpretation of DNA 


Records.  


 


3.1.1.2  DISC-Enabled Forensic Unknown DNA Records  
 


Forensic unknown DNA records for unsolved homicide, rape/sexual assault, kidnapping 


and terrorism cases may be designated by an NDIS participating laboratory for searching 


against rapidly enrolled arrestee DNA records.  These designated forensic unknown DNA 


records are enabled for the DNA Index of Special Concern (DISC). 


 


An NDIS participating laboratory having DISC-enabled forensic unknown DNA records 


shall be responsible for the following: 


 


• Disposition Rapid DNA hits within a maximum of three business days 


of the hit notification; and 


• Documented follow up on an Unsolicited DNA Index of Special 


Concern Notification (UDN) to ensure that the Submitting Law 


Enforcement Investigative Agency is aware of that hit within a 


maximum of three business days of issuance of the UDN. 


 


 


  


 
10 Forensic DNA record(s) for these purposes includes forensic mixture, forensic partial and forensic unknown DNA 


records. 
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3.1.2 Missing Person-Related DNA Records 
 


In accordance with the Federal DNA Act, the following categories of DNA records may 


be stored and searched in the Missing Person’s component of NDIS:   


 


Specimen Category Definition 


Biological Child The known reference sample voluntarily provided by an 


adult child or provided with the parental/guardian consent 


for a minor child of a reported missing person.   


Biological Father The known reference sample voluntarily provided by the 


biological father of a reported missing person.   


Biological Mother The known reference sample voluntarily provided by the 


biological mother of a reported missing person.   


Biological Sibling The known reference sample voluntarily provided by the 


full or half biological adult sibling or provided with the 


parental/guardian consent of a full or half biological minor 


sibling of a reported missing person.   


Deduced Missing Person Considered a reference sample of a reported missing person 


that has been generated by examining intimate items 


purported to belong to the missing person such as a 


toothbrush, and compared to close biological relatives, if 


possible.   


Maternal Relative The known reference sample voluntarily provided by a 


maternal biological relative who is not a mother, child or 


sibling of a reported missing person.   


Missing Person The known reference sample from an individual that is 


missing.   


Paternal Relative The known reference sample voluntarily provided by a 


paternal biological relative who is not a father, child or 


sibling of a reported missing person.   


Spouse The known reference sample voluntarily provided by a 


presumptive parent of a common child.   


Unidentified Person The DNA profile developed from the recovered deceased 


(including body parts and tissue) or an individual who is 


unidentified (e.g., children who cannot and others who 


cannot or refuse to identify themselves).   


 
 
 
3.2  DNA Indexes at NDIS 
 
Following are the DNA Indexes at NDIS.  The searching of these DNA Indexes is 


described in Section 5.1.  
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 Forensic and Offender-Related Indexes with Applicable Specimen Categories 
 


Arrestee 
Index 
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Index 
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Index 
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Concern11 


Forensic 
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Index 


Forensic 
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Forensic 
Targeted 
Index 


Forensic 
Unknown 
Index 


Legal 
Index 


Multi-
allelic 
Offender 
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enabled 


Forensic 
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Legal Multi-
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Offender 


 Juvenile         


 


 


Missing Person-Related Indexes with Applicable Specimen Categories 
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11  The DNA Index of Special Concern or DISC consists of forensic unknown DNA records designated by the NDIS 


participating laboratory and developed from unsolved homicide, rape/sexual assault, kidnapping and terrorism cases, 


which will be searched against rapidly enrolled arrestee DNA records. 
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3.3       All DNA Records 


 


A laboratory’s failure to comply with the categories of DNA records acceptable at NDIS 


as described in Sections 3.1.1 and 3.1.2 may result in the suspension or termination of 


that laboratory’s access to NDIS in accordance with the Federal DNA Act.  


 


A DNA record that is stored in NDIS includes the following information: 


(A) the DNA profile; 


(B) the NDIS Agency identifier for the submitting agency (Laboratory ORI #);  


(C) the NDIS Specimen Identification Number; and 


(D) the DNA personnel associated with/assigned to the DNA analysis.  


 


No personally identifiable information relating to the donor, such as name, date of birth12, 


social security number, or criminal history record number, is included in a DNA record 


stored at NDIS.  It should be noted that no DNA samples are stored at NDIS. 


 


3.4  Federal DNA Act Limits Access to DNA Records and DNA Samples 


The Federal DNA Act provides that the National DNA Index System “shall include only 


information on DNA identification records and DNA analyses that are maintained by 


Federal, State, and local criminal justice agencies (or the Secretary of Defense in 


accordance with section 1565 of title 10, United States Code) pursuant to rules that allow 


disclosure of stored DNA samples and DNA analyses only--   


 


(A) to criminal justice agencies for law enforcement identification purposes;   


(B) in judicial proceedings, if otherwise admissible pursuant to applicable statutes or 


rules;  


(C) for criminal defense purposes, to a defendant, who shall have access to samples 


and analyses performed in connection with the case in which such defendant is 


charged; or  


(D)  if personally identifiable information is removed, for a population statistics 


database, for identification research and protocol development purposes, or for 


quality control purposes.” [34 U.S.C.§12592(b)(3)] 


 


The unauthorized disclosure of individually identifiable DNA information stored in the 


National Index is punishable by a fine not to exceed $100,000 (34 U.S.C. §12593(c)(1)).  


Obtaining DNA samples or DNA information, without authorization, is punishable by a 


maximum fine of $250,000 or imprisonment for not more than one year or both fine and 


imprisonment (34 U.S.C. §12593(c)(2)).  A laboratory’s access to NDIS is subject to 


cancellation for noncompliance with these privacy requirements.  The privacy 


requirements are applicable to NDIS participating laboratories by Federal law [34 U.S.C. 


§12592] and through the NDIS MOU.   


 
12 Available metadata, such as the date of birth, may be included in missing person records stored at NDIS.  
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The NDIS participating laboratory is responsible for compliance with the limited access 


and disclosure of DNA samples and DNA analyses required by the Federal DNA Act.  


While States may have DNA database laws that appear to permit more access to the DNA 


data, if that State is a participant in the National DNA Index System, the State agrees to 


abide by, and comply with, the more restrictive provisions contained in the Federal DNA 


Act by agreeing to the NDIS MOU.   


   


The NDIS participating laboratory shall not provide access to or disclosure of DNA 


records that have been uploaded to NDIS to an individual, entity, agency, or laboratory 


that is not a criminal justice agency nor authorized to access such DNA records under the 


Federal DNA Act.  If the NDIS participating laboratory disseminates, provides, or 


releases any or all of its DNA records that have been uploaded to NDIS for purposes not 


authorized under the Federal DNA Act or to an individual, entity, agency, or laboratory 


other than another NDIS participating laboratory, the NDIS participating laboratory shall 


notify the FBI and remove those DNA records from NDIS. 


 


As noted in the Introduction, recommendations from the Federal DNA Advisory Board 


have also shaped the administration of the National DNA Index System.  In the House of 


Representatives Judiciary Committee Report on predecessor legislation, the DNA 


Identification Act of 1993, the Committee explained its expectations that the DNA 


Advisory Board “also advise the Director on other scientific and policy questions relating 


to forensic applications of DNA.  In particular, it would be appropriate for the Board to 


address: (1) the statistical, and population genetics issues that have been raised; and (2) 


the privacy, law enforcement and technical issues associated with the FBI’s program to 


establish a databank of DNA profiles, known as CODIS.”13  Pursuant to this legislative 


direction and its charter, the DNA Advisory Board considered standards for acceptance 


of DNA profiles in CODIS which take account of relevant privacy, law enforcement and 


technical issues and endorsed the “current level of enforcement of such access and 


disclosure provisions by the Department of Justice and the FBI and encourages the 


continuation of such efforts.”  The DNA Advisory Board also endorsed the interpretation 


of the Federal DNA Act to limit access of the anonymous DNA data to criminal justice 


agencies for a population statistics database, forensic identification, forensic research, 


forensic protocol development or quality control purposes.14   


 


NDIS participating laboratories are also responsible for complying with their applicable 


State law concerning access to the DNA data in their State DNA database, especially if 


those provisions are more restrictive than the Federal DNA Act. 


  


3.4.1   FBI Quality Assurance Standards Require Confidentiality 


Standard 11 of the FBI’s QAS requires confidentiality for reports, case files, DNA 


records and databases, unless otherwise provided by Federal or State law.  The QAS 


 
13 House Report 103-45, House of Representatives Judiciary Committee Report on the DNA Identification Act of 


1993, at page 10. 
14 The DNA Advisory Board’s Resolution is contained in Appendix C. 
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require that laboratories have procedures “for the release of personally identifiable 


information in accordance with applicable State and Federal law” and “to ensure the 


privacy of reports, case files, DNA records and databases.” Forensic QAS Standards 


11.3.3 and 11.3.1 and Databasing QAS Standard 11.3.2.   


3.4.2 Responsibility for DNA Records 


A DNA record entered into CODIS shall be considered the exclusive property and sole 


responsibility of the NDIS participating laboratory that enters such record into CODIS.  


Pursuant to the Privacy Act Notice for NDIS, these “DNA records generated by criminal 


justice agencies, together with the personally identifiable information of DNA personnel, 


shall be retained in NDIS as long as they are substantiated by internal records of the 


submitting agency and are permitted either by consent, by judicial/criminal justice 


authority, or by Federal, State, or local law,” and further, “[a]gencies granted access to 


NDIS are required to establish and maintain a system of controls to ensure that continued 


use of their DNA records in NDIS is lawfully permitted.” 61 Fed. Reg. No. 139 (July 18, 


1996); see Appendix B. 


Participation in NDIS requires adherence to the Federal DNA Act, which requires that 


access to and disclosure of stored DNA samples and analyses be limited to the authorized 


purposes expressed in that law.  Accordingly, NDIS participating laboratories shall not 


provide access to or disclosure of DNA records that have been uploaded to NDIS to an 


individual, entity, agency, or laboratory that is not a criminal justice agency nor 


authorized to access such DNA records under the Federal DNA Act.  If the NDIS 


participating laboratory disseminates, provides, or releases any or all of its DNA records 


that have been uploaded to NDIS for purposes not authorized under the Federal DNA Act 


or to an individual, entity, agency, or laboratory other than another NDIS participating 


laboratory, the NDIS participating laboratory shall notify the FBI and remove those DNA 


records from NDIS.  Additionally, the generation of DNA data and/or a DNA database 


consisting of such DNA data for dissemination to individuals, entities, agencies or 


laboratories other than NDIS participating laboratories shall be considered an 


unauthorized use of the CODIS software. 


3.4.3 Access by Participating Criminal Justice Agencies 


In accordance with the Federal DNA Act, disclosure of DNA records at NDIS is 


authorized for law enforcement identification purposes to the Federal, State and Local 


criminal justice agencies who participate in NDIS.   


 


3.4.4 Access by Defendant to DNA Records at NDIS 


In accordance with the Federal DNA Act, a defendant may have access to the DNA 


samples and analyses performed in connection with his/her case.  A defendant may 


generally have access to the forensic evidence DNA records and his/her exemplars under 


this provision of the DNA Act.   
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This provision does not authorize a defendant to access all of the DNA records in the 


National DNA Index.  Nor does this provision authorize access to candidate matches that 


are not confirmed as matches and for which no personally identifiable information is 


released.  Thus, as currently worded, the Federal DNA Act entitles a defendant to access 


the defendant’s DNA records at NDIS as well as the forensic evidence records for the 


case for which the defendant is arrested, charged and/or appealing.    


 


The FBI shall respond to requests for access to DNA records that were contributed to 


NDIS by a State and /or Local agency with a referral to the contributing State and/or 


Local agency.  The FBI shall respond to a request for access to DNA records that were 


contributed to NDIS by the FBI, as authorized.     


 


3.4.5 Access by Persons Whose DNA Records are at NDIS  


An individual may request access to his/her DNA record for the purpose of reviewing 


that record and/or challenging its accuracy or appropriateness for maintenance in NDIS.  


An individual making a request to review his/her DNA record to the FBI Freedom of 


Information Office or CODIS Unit will be referred to the NDIS participating laboratory 


that contributed the DNA record to NDIS. 


 


An NDIS participating laboratory is responsible for responding to requests for access to a 


DNA record it generated by the subject of that record once locally specified requirements 


are met.  The FBI is responsible for responding to requests for access to FBI Laboratory–


generated DNA records.   


 


3.5 Linkage of DNA Record with Criminal History Record Information Not 
Permitted 


In accordance with the limited access and disclosure provisions of the Federal DNA Act 


and the NDIS Privacy Act Notice, no personally identifiable information, including 


criminal history record information, shall be contained in the DNA record stored at 


NDIS.  States may include information in the criminal history record of an offender or 


arrestee that a DNA sample has been collected, analyzed and/or databased to the extent 


permitted by their State law. 


 


3.6   Retention and Removal of DNA Records at NDIS 


In accordance with the NDIS Privacy Act Notice (see Appendix B), State or Local DNA 


records shall be maintained in NDIS as long as they are substantiated by the internal 


records of the NDIS participating laboratory and are allowed to be retained by Federal or 


State law, by judicial decree or by consent.  The NDIS participating laboratory is 


responsible for maintaining a system of controls to ensure that DNA records are 


maintained and used in the Local DNA Index System (LDIS), the State DNA Index 


System (SDIS) and NDIS in accordance with the Federal DNA Act and applicable State 


law, and for NDIS, in accordance with the NDIS Privacy Act Notice. 
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The NDIS participating laboratory is responsible for deleting State or Local DNA records 


if the NDIS laboratory determines that such records are no longer lawfully permitted or 


appropriate for retention in the system.  For example, laboratories may purge DNA case 


files in accordance with State and Local records retention policies; in that event, the 


corresponding DNA record(s) must also be removed from NDIS unless there is other 


supporting documentation available and being retained to support the continued inclusion 


of that DNA record(s) in NDIS.  Additionally, the NDIS participating laboratory shall 


have procedures that address the retention of DNA records databased and searched at the 


State and Local levels that are not uploaded to NDIS. 


 


The NDIS Custodian also has the authority to determine that State or Local DNA records 


in NDIS shall be deleted and shall notify the affected NDIS participating laboratory of 


this determination and the basis for such deletion. 


 


3.6.1 Missing Person-Related DNA Records at NDIS 


DNA samples from close biological relatives can assist in the identification of a missing 


person.  The Federal DNA Identification Act [34 U.S.C. §12592(a)(4)] authorizes the 


inclusion of DNA records from “analyses of DNA samples voluntarily contributed from 


relatives of missing persons.”  Accordingly, relatives of missing persons (see Table 1 for 


applicable specimen categories) may voluntarily contribute reference DNA samples to 


identify a missing person.  In order for the biological relative reference DNA sample to 


be eligible for upload to and searching at NDIS, the biological relative shall voluntarily 


provide a DNA reference sample and document that voluntariness by signing a consent 


form in the presence of law enforcement.  DNA records developed from relatives of 


missing person DNA samples shall only be searched against the Unidentified Human 


(Remains) Index (see Section 5.1 of this Manual) and not against the Forensic or 


Offender Indexes. 


 


Law enforcement agencies, involved in an active missing person case (case in which a 


missing person report has been filed), are encouraged to collect reference DNA samples 


from two or more close biological relatives of such missing person (also referred to as 


family reference samples).  For the DNA record to be searched at NDIS, law enforcement 


shall be involved in the collection of a DNA sample from the relative of a missing person 


and the law enforcement agency/representative shall document the voluntariness of the 


submission of such DNA sample through an appropriate consent agreement/form.  The 


consent agreement/form documents that the DNA sample(s) was voluntarily contributed 


as required by the Federal DNA Act.  Law enforcement shall verify the identity of the 


close biological relative providing the DNA sample (e.g., through presentation of an 


appropriate government-issued identification card).  


 


Family reference DNA samples that are submitted by law enforcement agencies without 


the appropriate documentation shall not be acceptable for uploading to, and searching at, 


NDIS. 
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3.6.1.1  Removal of Relative of Missing Person DNA Record 
 


The NDIS participating laboratory is responsible for removing the DNA record of a 


relative of a missing person under the following circumstances: (1) if the missing person 


corresponding to this reference sample has been identified; or (2) if the individual 


voluntarily providing the reference sample is determined not to be related to the missing 


person; or (3) if the individual who voluntarily provided the reference sample requests in 


writing that it be removed. 


 


The DNA record of a spouse shall be removed from NDIS if the missing person 


corresponding to this reference sample has been identified subject to the provisions listed 


above. 


 


If the missing person is identified to a set of partial remains, the relative’s DNA record 


may remain at NDIS to facilitate identification of other remains. 


 


3.7  Expungement  


For purposes of this Chapter, expungement refers to the deletion of a DNA profile at the 


State and/or national index levels in response to the following: (1) for convicted 


offenders, a court order that has overturned a convicted offender’s conviction for the 


qualifying offense; and (2) for arrestees, a court order documenting that the qualifying 


arrest charge(s) were dismissed or resulted in acquittal, or no charges were filed within 


the applicable time period or a requirement for removal by the laboratory when the 


qualifying arrest charge(s) are dismissed, resulted in acquittal, or no charges were filed 


within the applicable time period. 


  


A State forensic laboratory is responsible for performing expungements; provided, 


however, a Local forensic laboratory may perform expungements in the event that the 


Local laboratory has been designated as the lead agency for the analysis and databasing 


of convicted offender, arrestee, detainee or other Legal Index DNA records. 


 


3.7.1    Expunging a DNA Record 


A DNA record may be expunged in response to a court order or in accordance with the 


requirements of Federal law as described above.  Once it has been determined that a 


DNA record must be expunged from NDIS, the State CODIS Administrator is 


responsible for deleting the DNA record using the CODIS software and executing a data 


upload, which will result in the deletion of the DNA record from the SDIS and NDIS 


databases.  


 


If a State is required by law or procedure to document that the DNA record has been 


properly expunged, the CODIS generated delete report shall serve as such 


documentation.  If the DNA record has not been deleted, the State shall contact the NDIS 


Custodian and request a manual deletion of the DNA record.  
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 3.7.2     Expunging a Matched DNA Record 


If a State expunges a DNA record, other than a forensic unknown, forensic mixture or 


forensic partial, that has generated an interstate candidate match, it is the responsibility of 


the State expunging the DNA record to notify any other laboratory(ies) involved in the 


candidate match that an expungement is being performed. 


 


The NDIS Custodian is responsible for deleting all candidate matches associated with the 


DNA record from NDIS upon notification from the State. 
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Chapter 4.0 NDIS Acceptance Standards and Procedures 


 


4.1 Compliance with Federal DNA Act Required for DNA Records 
Uploaded to NDIS 


All DNA records uploaded to NDIS by NDIS participating laboratories shall be generated 


in accordance with the requirements of the Federal DNA Identification Act including, but 


not limited to, accreditation, audits, the FBI Director’s Quality Assurance Standards for 


DNA Databasing and Forensic DNA Testing Laboratories (QAS) and limited access and 


disclosure. 


 


Compliance with the FBI Director’s QAS shall be demonstrated by completion of an 


external QAS audit in accordance with the Federal DNA Act that includes a review of the 


STR and/or sequencing15  analysis of forensic casework, missing person-related cases 


and/or databasing samples.  For laboratories seeking to participate in NDIS, the DNA 


records generated prior to the laboratory’s completion of an external QAS audit shall not 


be eligible for upload to NDIS.  If approved by the NDIS Custodian, DNA records 


generated by a laboratory seeking to participate in NDIS between the period of its 


external QAS audit and the successful completion of the NDIS Audit Review process 


will be eligible for upload to NDIS.    


 


Laboratories shall comply with the QAS in effect at the time that the DNA record is 


generated.   


 


4.1.1  Use of Vendor Laboratory 
 


An NDIS participating laboratory using a vendor laboratory for the analysis of DNA 


samples shall ensure that it and the vendor laboratory comply with Standard 17 of the 


FBI’s QAS.  


 


A DNA record entered into CODIS shall be considered the exclusive property and sole 


responsibility of the NDIS participating laboratory that enters such record into CODIS.  


An NDIS participating laboratory shall be responsible for the review in accordance with 


QAS Standard 17 of DNA records generated by a vendor laboratory (ownership review).  


 
15 For purposes of this Manual, sequencing includes mtDNA and next generation sequencing of the required STR 


loci. 
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4.2  Standards for Acceptance of PCR DNA Records at NDIS 


PCR DNA records submitted to NDIS shall be generated in accordance with Standard 9 


of the QAS.  All PCR DNA records offered to NDIS shall be associated with the controls 


and standards required by QAS Standards 9.4 (Databasing) and 9.5 (Forensic). 


 


Only PCR DNA records generated from the analysis of NDIS Accepted PCR Kits (see 


Appendix E) shall be accepted at NDIS. 


 


DNA records submitted to NDIS shall contain the required CODIS Core Loci specified 


in Section 4.2.2.  As of January 1, 2017, the minimum number of loci required for the 


Offender category (includes Convicted Offender, Arrestee, Detainee, Legal and Multi-


allelic Offender) is the 20 CODIS Core Loci and for the Relatives of Missing Person 


category is the 20 CODIS Core Loci and Amelogenin.  In addition, as of January 1, 


2017, an analysis of all 20 CODIS Core Loci shall be attempted for Forensic samples 


(includes Forensic Unknown, Forensic Mixture and Forensic Partial).  However, in 


light of the large number of DNA records already maintained at NDIS having the 13 


Original CODIS Core Loci, searches will be based upon the Original CODIS Core Loci 


followed by the evaluation of additional loci (such as the new seven loci in the CODIS  


Core Loci) to effectively “filter” matches.  Based upon this searching strategy, the 


following interpretation rules are applicable.  


4.2.1 Interpretation of DNA Records  


4.2.1.1  DNA records submitted to NDIS shall be interpretable.  In 


accordance with the validation studies performed by and the 


standard operating procedures of the NDIS participating 


laboratory, any data used to make an exclusion can be included in 


the DNA record submitted to NDIS.   


 


4.2.1.2 Database and reference samples shall be accurate and complete for 


the CODIS Core Loci; good faith efforts shall be made to obtain 


results for each locus and to enter all of the results as part of the 


DNA profile.  


 


4.2.1.3 A forensic unknown, forensic mixture or forensic partial DNA 


record submitted to NDIS shall originate from and/or be associated 


with a crime scene; the source of which is attributable to a putative 


perpetrator.  For purposes of NDIS eligibility, an item taken 


directly from a suspect or the suspect’s possession (e.g., home, car, 


backpack) shall not be considered a forensic sample. 


 


4.2.1.4 A forensic unknown DNA record originating from a single source 
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(or a fully deduced profile originating from a mixture) submitted to 


NDIS having all 13 Original CODIS Core Loci shall not have 


more than 3 alleles at one locus while the remaining loci can have 


up to 2 alleles. 


 


4.2.1.5 A forensic mixture DNA record submitted to NDIS shall not have 


more than 4 alleles at any locus. 


 


4.2.1.6 A forensic partial DNA record originating from a single source (or 


a fully deduced profile originating from a mixture) with either 


locus or allelic dropout at any of the 13 Original CODIS Core Loci 


submitted to NDIS shall not have more than 3 alleles at one locus 


while the remaining loci can have up to 2 alleles.  


 


4.2.1.7   Forensic mixture and forensic partial DNA records submitted to 


NDIS shall be reviewed by the submitting laboratory to ensure the 


DNA records have a minimum of 8 of the Original CODIS Core 


Loci and satisfy a statistical threshold for match rarity of one in 


ten                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            


million at moderate stringency (moderate match estimate).     


 


4.2.1.8 A laboratory submitting a DNA record to the Forensic, Forensic 


Mixture, or Forensic Partial Indexes at NDIS that is derived from 


forensic evidence, shall only offer those alleles that are attributed 


to the putative perpetrator(s).  Alleles derived from forensic DNA 


records that are unambiguously attributed to a victim or individuals 


other than the perpetrator(s), such as an elimination sample, shall 


not be offered to NDIS. 


 


4.2.1.9 Composite DNA records may be submitted to NDIS. 


 


4.2.1.10 DNA records developed with Enhanced Detection Methods 


validated in accordance with the QAS and SWGDAM Guidelines 


for STR Enhanced Detection Methods (available at 


www.swgdam.org) may be submitted to NDIS: provided, however, 


that only DNA records developed from unidentified human 


remains and other single source samples from missing person 


investigations or mass disasters using Low Template or Low Copy 


DNA Analysis validated in accordance with the QAS and 


SWGDAM Guidelines for STR Enhanced Detection Methods may 


be submitted to NDIS. No other DNA records developed using 


Low Template or Low Copy DNA Analysis shall be submitted to 


NDIS. 


 



http://www.swgdam.org/
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4.2.1.11 Forensic DNA records generated through the use of a probabilistic 


genotyping system validated in accordance with the QAS and 


SWGDAM Guidelines for the Validation of Probabilistic 


Genotyping Systems and interpreted by a DNA analyst pursuant to 


the QAS may be submitted to NDIS. 


   


   


4.2.2  Required and Acceptable PCR Loci 


The searching of DNA records in NDIS derived from offender (convicted offender, 


arrestee, detainee, multi-allelic offenders and Legal Index specimens), forensic samples 


(forensic, forensic mixture, forensic partial), missing person, relatives of missing person, 


and unidentified human remains require interpretable and conclusive results for a 


minimum number of required PCR loci.   


 


The CODIS Core Loci are those loci required for upload to the National DNA Index 


System and consist of the following 20 loci: CSF1PO, FGA, TH01, TPOX, vWA, 


D3S1358, D5S818, D7S820, D8S1179, D13S317, D16S539, D18S51, D21S11, 


D1S1656, D2S441, D2S1338, D10S1248, D12S391, D19S433 and D22S1045.  


Appendix D lists all loci required and accepted at NDIS.  Loci listed in Appendix D as 


acceptable shall be accepted for DNA records containing the required minimum number 


of CODIS Core Loci.  The accepted loci may be uploaded to NDIS and used in 


generating search results.     


 


The addition of new PCR loci accepted at NDIS are subject to the approval of the NDIS 


Custodian.  Additionally, any modification of the CODIS Core Loci shall be preceded by 


the FBI providing notice to Congress six months in advance of any such addition in 


accordance with Federal law [P.L. 108-405, §203(f)].  Applications for the addition of 


new loci to the PCR loci accepted at NDIS may be submitted to the NDIS Custodian by a 


NDIS participating laboratory in accordance with Appendix F.     


4.2.3  Acceptable PCR Kits  


The PCR Kits accepted at NDIS are listed in Appendix E.   


 


Applications for the approval of a new or modified PCR kit shall be submitted by an 


NDIS participating laboratory to the NDIS Custodian in accordance with Appendix F. 


 


4.2.4  Format for Offering PCR Profiles to NDIS 


4.2.4.1 The DNA result from each locus will be in the form “p,q” for 


heterozygotes and mixtures (in ascending order) and “p,p” or “p” 


for homozygotes. 


 


4.2.4.2 Alleles below or above the allelic ladder are entered as < (lowest 
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allele) or > (highest allele), respectively. 


 


4.2.4.3  Alleles shall be entered according to their relative base pair size 


even if they are between designated points on the allelic ladder. 


 


4.3  Standards for Acceptance of Mitochondrial DNA Records at NDIS 


Mitochondrial (mt) DNA records submitted to NDIS shall be generated in accordance 


with the SWGDAM Interpretation Guidelines for Mitochondrial DNA Analysis by 


Forensic DNA Testing Laboratories (mtDNA Interpretation Guidelines) available at 


www.swgdam.org.  Only DNA data relating to the mtDNA control region shall be 


uploaded, stored and searched at NDIS.  All mtDNA records offered to NDIS shall 


follow the SWGDAM Nomenclature Rules described in Section 2.3.3 of the mtDNA 


Interpretation Guidelines. 


 


4.4 Standards for Acceptance of Next Generation Sequencing DNA 
Records at NDIS 


 
Effective May 1, 2019, next generation sequencing (NGS) DNA records submitted to 


NDIS shall be generated in accordance with the Addendum to “SWGDAM Interpretation 


Guidelines for Autosomal STR Typing by Forensic DNA Testing Laboratories” to 


Address Next Generation Sequencing, the SWGDAM Interpretation Guidelines for 


Mitochondrial DNA Analysis by Forensic DNA Testing Laboratories, and the SWGDAM 


Validation Guidelines for DNA Analysis Methods available at www.swgdam.org.  All 


NGS DNA records offered to NDIS shall follow SWGDAM interpretation and validation 


guidelines referenced above. 


 


Next generation sequencing kits produce DNA results that include the CODIS Core Short 


Tandem Repeat (STR) Loci, in addition to new STR loci, Y chromosomal STRs (Y 


STRs), X chromosomal STRs (X STRs), mtDNA, and identity Single Nucleotide 


Polymorphisms (SNPs).  The CODIS software is not capable of storing, searching, or 


maintaining information on X STRs or identity SNPs16 and thus, any DNA results 


generated on X STRs or identity SNPs shall not be entered into NDIS.  Only DNA 


records relating to the required CODIS Core Loci and NDIS accepted loci as specified in 


Appendix D shall be uploaded, stored and searched at NDIS.17 


 


 
16 While X STRs and identity SNPs cannot be stored, searched or maintained at NDIS at this time, this does not 


preclude the FBI from revisiting this issue in the future.  This also applies to additional STR and Y STR data 


generated by NGS kits that is not required or accepted at NDIS at this time; this does not preclude the FBI from 


revisiting those loci in the future. 
17 In accordance with applicable State laws and procedures, States may store and retain additional STR and Y STR 


loci generated by an NGS kit at SDIS and LDIS.   



http://www.swgdam.org/

http://www.swgdam.org/
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4.5  Standards for the Use of an Expert System at NDIS  


An NDIS participating laboratory may use an Expert System approved by the FBI to 


generate offender and/or known reference DNA records that are eligible for upload to 


NDIS in accordance with the requirements of this section.   


 


4.5.1    Definition 
 


An Expert System is a software program or set of software programs that meets all of the 


following criteria: 


 


1. The NDIS laboratory intends to use the system to replace one or both of                                                                                                                                                                                                                       


the technical review processes defined in Section 12.2 of the FBI’s Quality 


Assurance Standards for DNA Databasing Laboratories;18  


2. The system performs all of the following functions without human 


participation19: 


i. Identifies peaks/bands20 


ii. Assigns alleles 


iii. Ensures data meet laboratory-defined quality checks including, at a 


minimum, validating positive and negative controls and ladders; ensures 


alleles from overlapping loci are concordant (when applicable); ensures 


acceptable RFU values, and ensures acceptable peak height/area ratios. 


iv. Describes the rationale behind software decisions (e.g., Why a peak        


wasn't considered an allele; etc.)21; 


3. The system does not make incorrect allele calls in those cases where the 


results are classified as “Accept” (i.e., the data can be entered directly into 


CODIS without manual review).22 


 


4.5.2   Approval of an Expert System for Use at NDIS 
Requests for approval of an Expert System used for the review of offender and/or known 


 
18 The NDIS laboratory is not required to comply with these requirements if the laboratory does not intend to use the 


Expert System to replace the manual review. 
19 As soon as a human is inserted into one of these steps, all downstream steps have the potential for human 


participation.  If human interpretation occurs while identifying peaks, then that step, and all subsequent steps, 


require manual review as specified in Section 12.2 of the FBI’s Quality Assurance Standards for DNA Databasing 


Laboratories.  For example, opening a file using a software program is generally not considered human participation 


unless it is opening Genotyper in non-locked mode because alleles can inadvertently be clicked on or off. 
20  One of the functions of the Expert System is to flag peak(s) that contain one or more anomalies for an analyst’s 


review.  Accordingly, the review of such a flagged peak by an analyst will only be considered human 


interpretation/participation if the analyst modifies the allele assignments made by the Expert System. 
21 It is important that each decision made by the Expert System is electronically documented. 
22 The primary consideration for an NDIS approved Expert System is that profiles (or alleles) documented as 


"Accept" are always correct.  Therefore, an Expert System that cannot interpret stutter (or any other data 


interpretation challenge) could be approved for use at NDIS, provided that profiles with stutter are never classified 


as "Accept".  This is a subtle but important distinction.  An Expert System does not have to automatically call alleles 


for all of the types of challenges – but it shall recognize those situations where it is incapable of making an 


interpretation.   
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reference samples shall be submitted by the NDIS participating laboratory23 to the NDIS 


Custodian.   


 


Developmental validation shall be conducted on all Expert Systems that have not been 


previously approved by NDIS.  Expert Systems currently approved for use at NDIS24 are 


listed below: 


 


NDIS Approved Expert Systems 


GeneMapper®ID 


GeneMapper®ID-X 


GeneMarker® HID 


i-Cubed™ 


OSIRIS25 


TrueAllele™ 


 


Internal validation shall be performed on any of the NDIS approved Expert Systems 


specified above in accordance with Section 4.5.4.  The internally validated Expert System 


settings shall be submitted to the NDIS Custodian for approval prior to implementation 


by the NDIS participating laboratory, except that an NDIS participating laboratory using 


an NDIS approved Rapid DNA System (as listed in Section 4.6.2) is not required to 


perform an internal validation of the Expert System being used by the NDIS approved 


Rapid DNA System.  The internal validation of an Expert System shall be specific for 


each of the following: software, instrument26, and DNA typing kit.  Please contact the 


NDIS Custodian for information on submission requirements. 


              


4.5.3   Developmental Validation Criteria 


Requests for the approval of an Expert System not listed in Section 4.5.2 shall be 


reviewed and evaluated by a panel designated by the FBI who shall consider the criteria 


listed below, to the extent appropriate, in determining whether to approve an Expert 


System.  NDIS laboratories submitting a request for approval shall address the following 


criteria and include supporting documentation to facilitate the review and evaluation.   


 
23 The NDIS participating laboratory shall sponsor the approval of Expert Systems used by private laboratories (e.g., 


vendors that provide DNA analyses services to states under contract).  In these cases, it is expected that the Expert 


System is either: 1) proprietary to the vendor; or 2) a commercial product that is only being used by the vendor.  The 


NDIS laboratory shall perform an ownership review as required by Standard 17 of the Quality Assurance Standards 


for the data generated by the vendor laboratory.  That ownership review may be completed by an NDIS approved 


Expert System. 
24 Please refer to the CODIS and NDIS Fact Sheet at http://www.fbi.gov/about-us/lab/biometric-


analysis/codis/codis-and-ndis-fact-sheet for a current list of approved Expert Systems. 
25 Open-Source Independent Review and Interpretation System (OSIRIS) 
26 For purposes of Expert System validation, instrument refers to the STR typing instrument, such as 310, 3100, 


3130 or 3500.  A change in the instrument model used by the laboratory, for example, replacing a 3130 instrument 


with a 3500 instrument, will require an internal validation in accordance with this Chapter. 


 



http://www.fbi.gov/about-us/lab/biometric-analysis/codis/codis-and-ndis-fact-sheet

http://www.fbi.gov/about-us/lab/biometric-analysis/codis/codis-and-ndis-fact-sheet
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4.5.3.1 The NDIS laboratory shall perform and complete the appropriate 


components of a developmental validation in accordance with 


Standard 8.9 of the FBI’s Quality Assurance Standards for DNA 


Databasing Laboratories (Databasing QAS).  The laboratory shall 


perform the required validation using employees of their laboratory 


who are not provided by or affiliated with the Expert System 


vendor.   


4.5.3.1.1 Validation shall include studies to demonstrate accuracy, 


precision, and reproducibility.   


4.5.3.1.2 The NDIS laboratory shall provide a copy of its complete 


validation documents with the request for data review and 


evaluation.  


4.5.3.1.3 At least 200 unique samples shall be analyzed to establish 


the rules and thresholds for the software (calibration set).  


For purposes of the submission, a “sample” shall mean a 


genotype resulting from the analysis of one DNA specimen 


from one person. The calibration set should contain a 


mixture of good quality and challenge samples routinely 


encountered in DNA analysis.   


4.5.3.1.4 The initial 200 unique calibration samples shall be re-run 


and evaluated with each trial. 


4.5.3.1.5 The software review procedure shall be documented. 


 


4.5.3.2 A concordance study of a minimum of 1,000 unique samples shall 


be performed to demonstrate that the system performs as well as, 


or better than, the current system used by the NDIS laboratory.27,28  


The 200 unique calibration samples described in Section 4.5.3.1.3 


shall not be included in the samples required for the concordance 


study; this means that a total of 1,200 unique samples shall be 


included in the data provided in the submission to the NDIS 


Custodian.   


 


4.5.3.2.1  Using data from the concordance and/or calibration study, 


the NDIS laboratory shall demonstrate that the Expert 


System does not incorrectly document alleles as “Accept”.  


The NDIS laboratory shall test the Expert System in 


 
27 It is expected that the laboratory conducting the concordance study provides all of the samples (the concordance 


set) used in the study.  However, in the case of outsourced DNA data, the concordance set may consist of samples 


submitted and approved by one or more states, provided the analytical methods and interpretation guidelines used by 


the vendor will be the same for all samples included in the study.  
28 The 1,000 samples represent the qualifying test for the Expert System. 
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accordance with the requirements specified by the NDIS 


Custodian for submission and provide appropriate 


documentation.29  
 


4.5.3.2.2  The FBI reserves the right to request additional information 


and documentation, as necessary, in order to conduct a 


thorough review and evaluation. 


 


4.5.4  Internal Validation Criteria 


Laboratories that plan to use an NDIS approved Expert System shall complete an internal 


validation in accordance with Standard 8 of the FBI’s Databasing QAS and the following 


criteria.30    


 


The internal or developmental validation, as applicable, shall be documented and 


available for review during the external QAS audit process.   


 


The internally validated Expert System settings shall be submitted to the NDIS Custodian 


for approval prior to implementation by the NDIS participating laboratory.  The internal 


validation shall be specific for each of the following: software, instrument, and DNA 


typing kit.  Please contact the NDIS Custodian for information on submission 


requirements. 


4.5.4.1 An internal validation for an approved Expert System shall also 


include, but may not necessarily be limited to, the following: 


 


 4.5.4.1.1  At least 200 unique samples shall be analyzed to establish 


the rules and thresholds for the software (calibration set). 


The calibration set should contain a mixture of good quality 


and challenge samples routinely encountered in DNA 


analysis.   


 


  4.5.4.1.2 A one-time assessment of the concordance of allele 


designations between the Expert System and the validated 


system currently in place in the laboratory for ten percent 


(10%) of the number of unique samples annually produced 


by the laboratory or 500 unique samples, whichever is 


less.31  Samples included in this concordance test set shall 


 
29 The manual review of the data shall precede the electronic review.  Subject to the prior approval of the NDIS 


Custodian, a review by an approved Expert System for which the laboratory has performed developmental 


validation may be used in place of the manual review. 
30 A laboratory that has performed the developmental validation approved by the FBI and described in Section 4.5.3 


of this Manual is not required to perform the internal validation described in this section. 
31 This represents the qualifying test for the Expert System. 
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be representative of samples analyzed in the laboratory 


(including representation of the various substrates);  
 


       4.5.4.1.3 Evaluation of non-concordant data to determine if the 


Expert System performs, at least as well as, the current 


validated allele calling procedure in the laboratory. 


 


4.5.5 Quarterly Recertification Required for an NDIS Approved 
Expert System  


 


Once an Expert System is approved for use in the review of offender and/or known 


reference DNA records and implemented in the NDIS participating laboratory, the 


laboratory shall monitor the use of the Expert System in accordance with the 


recertification requirements described below.   


 


4.5.5.1 A recertification shall be performed by the NDIS laboratory using 


a defined quality control data set of a minimum of 200 unique 


samples.  A “sample” shall mean a genotype resulting from the 


analysis of one DNA specimen from one person.  The quality 


control data set may consist of sample data used in the original 


NDIS validation to calibrate the system with the same variety of 


challenging results (i.e., the calibration set) in addition to recently 


analyzed data.  In order to be recertified for continued use, the 


Expert System shall demonstrate complete concordance of the 


defined data set with the known DNA typing results. 


 


4.5.5.2 This quality control data set shall be run through an NDIS 


approved Expert System on a quarterly basis (regular intervals of 


three months). The intent of such an interval is to ensure that at 


least four (4) such challenges, spaced approximately three months 


apart, are made to the system each calendar year. 


 


4.5.5.3 Documentation of the concordance results shall be retained and 


available for review. 


 
4.5.6     Proficiency Test Requirements 


 


The Expert System shall be included in the NDIS laboratory’s routine, external   


proficiency testing program.  


 


4.5.7     New Software Versions of an NDIS Approved Expert System 


New versions of an approved Expert System may be released from time to time.  A major 


revision, such as a major functionality addition, inclusion of a new module, or 
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modification of any algorithm, shall require internal validation in accordance with 


Section 4.5.4.  All other version changes, such as minor software changes (new rule), 


minor revision changes (order of rules) and minor build changes (spelling errors, color 


changes, formatting) require performance of a recertification in accordance with Section 


4.5.5 before implementation in the NDIS laboratory.  Documentation of the 


recertification shall be available for review during the QAS audit process.  


 


4.5.8  Changes to DNA Typing Kit and/or Instrument  


Changes to the DNA typing kit, instrument and/or settings used with an Expert System 


require internal validation according to Section 4.5.4 and submission of the internal 


validation expert system settings to the NDIS Custodian for approval.  


 


4.6 Rapid DNA Analysis Systems 


The FBI established the Rapid DNA Program Office in 2010 to facilitate the 


development and integration of Rapid DNA analysis for use by law enforcement with a 


specific goal of integrating Rapid DNA into the booking process for the analysis of 


arrestee DNA samples while the arrestee is in custody.  Rapid DNA analysis was first 


approved for use in an accredited laboratory setting where Rapid DNA analysis is used to 


analyze database, known or casework reference DNA samples, with or without the 


human intervention of a DNA analyst in the interpretation and technical review of the 


DNA results.  The primary difference between Modified Rapid DNA analysis and Rapid 


DNA analysis is the integration of an Expert System within the Rapid DNA System that 


performs the interpretation and technical review of the DNA analysis results of the 


database, known or casework reference sample.  


 


The Rapid DNA Act of 2017 (Public Law 115-50) was signed by the President on August 


18, 2017.  In addition to accredited forensic DNA laboratories complying with the FBI 


Director’s Quality Assurance Standards, the Act authorizes “criminal justice agencies 


using Rapid DNA instruments approved by” the FBI Director in compliance with the 


Director’s procedures and standards, to contribute DNA records to NDIS.  Accordingly, 


law enforcement booking agencies may use NDIS approved Rapid DNA Booking 


Systems on buccal swabs collected from arrested individuals legally required to provide 


DNA samples for uploading and searching of the resulting DNA profiles at NDIS.  State 


CODIS Agencies approved by the Federal Bureau of Investigation to operate a Rapid 


DNA program and their participating booking agencies shall comply with the Standards 


for the Operation of Rapid DNA Booking Systems by Law Enforcement Booking Agencies 


and the National Rapid DNA Booking Operational Procedures Manual. 


 


These Procedures distinguish between a Rapid DNA instrument and a Rapid DNA 


System.  The Rapid DNA instrument is the device that analyzes a DNA sample – a 


process that includes extraction, amplification, separation and detection.  As long as in 


compliance with the authorized use criteria defined in Section 4.6.1, FBI approval is not 
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required for an accredited forensic DNA laboratory to use a Rapid DNA instrument to 


perform Modified Rapid DNA analysis (which requires DNA analyst interpretation and 


technical review) on database, known or casework reference samples.  A Rapid DNA 


instrument shall be subject to validation as required by Standard 8.0 of the Quality 


Assurance Standards for DNA Databasing and Forensic DNA Testing Laboratories. 


 


The Rapid DNA Act of 2017 defines a Rapid DNA instrument as “instrumentation that 


carries out a fully automated process to derive a DNA analysis from a DNA sample.”  For 


the purposes of these Procedures and the applicable standards, the term “Rapid DNA 


System” describes the collection of components that together carry out the fully 


automated process of Rapid DNA analysis consisting of a Rapid DNA instrument, the 


PCR STR typing kit/Rapid DNA cartridge, and an integrated Expert System to develop a 


CODIS acceptable STR profile from a database, known or casework reference buccal 


sample.  The procedure for approval of a Rapid DNA System and the authorized use of 


such system are described in Sections 4.6.2 and 4.6.3, respectively. 


 


Only DNA record(s) generated in compliance with the following are eligible for entry in 


CODIS and/or searching at NDIS: 


• A Rapid DNA instrument used in an accredited forensic DNA laboratory setting 


to perform Modified Rapid DNA Analysis on database, known or casework 


reference samples in accordance with the criteria specified in Section 4.6.1; 


• An NDIS approved Rapid DNA System used in an accredited forensic DNA 


laboratory setting to perform Rapid DNA analysis on database, known or 


casework reference DNA buccal samples in accordance with the criteria specified 


in Section 4.6.3; and 


• An NDIS approved Rapid DNA Booking System used in a booking agency to 


perform Rapid DNA analysis on a buccal sample obtained from an individual who 


is legally required to provide such a sample in accordance with the criteria 


specified in Section 4.6.3. 


 


For purposes of uploading DNA records to CODIS and/or searching in NDIS, Rapid 


DNA instruments/Systems are not currently authorized for use on forensic (crime scene) 


samples. 
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4.6.1 Approved Use of Modified Rapid DNA Analysis in an 


Accredited Forensic DNA Laboratory 


Setting  Accredited Forensic DNA Laboratory  


Definition The automated (hands free) process of developing a CODIS Core Loci STR 


profile from a database, known or casework reference sample that includes 


integrated extraction, amplification, separation, and detection without human 


intervention, but requires human interpretation and technical review. 


Lead Agency Accredited NDIS Participating Laboratory 


Sample Casework Reference Sample 


Biological material (e.g., buccal swab, fingerprick, or blood draw) obtained 


directly from a known individual and used for purposes of comparison to 


forensic samples. 


 


Database Sample 


A sample obtained from an individual who is legally required to provide a DNA 


sample for databasing purposes and whose identity is established at the time of 


collection of the sample. 


 


Known Sample 


Biological material whose identity or DNA type is established. 


Typing Test Kit/Rapid 


DNA Cartridge 


Any PCR STR kit accepted at NDIS in Appendix E of the NDIS Operational 


Procedures Manual. 


 


FlexPlex27 A0210001057 


 


GlobalFiler™ Express PCR Amplification Kit 4476609 


 


If using an NDIS approved PCR STR typing test kit (DNA typing kit with 


corresponding part number or catalogue number), the NDIS participating 


laboratory has documentation that the chemistries and concentrations are exactly 


the same as the NDIS accepted PCR STR typing kit listed in Appendix E of this 


NDIS Operational Procedures Manual. 


 


Any other Rapid DNA cartridges/chips shall be a PCR STR kit accepted at 


NDIS and documented in Appendix E of this NDIS Operational Procedures 


Manual. 


Personnel DNA Analyst who performs the manual interpretation and review of the data as 


required by Quality Assurance Standards for DNA Databasing and Forensic 


DNA Testing Laboratories (QAS) Standards 9 and 12. 


Developmental 


Validation 


Requires full developmental validation and documentation of compliance with 


Quality Assurance Standards for DNA Databasing Laboratories (Databasing 


QAS) Standard 8 (See Standard 8.7) and Quality Assurance Standards for 







NDIS Operational Procedures Manual  58 


 


  
 VERSION 12, Effective July 1, 2023: APPROVED June 15, 2023 


 


4.6.2 Procedures for NDIS Approval of Rapid DNA Systems and 


Rapid DNA Booking Systems 


For the purposes of these Procedures, the term “Rapid DNA System” describes the 


collection of components that together carry out the fully automated process of Rapid 


DNA analysis consisting of a Rapid DNA instrument, the PCR STR typing kit/Rapid 


DNA cartridge, and an integrated Expert System to develop a CODIS acceptable STR 


profile from a database, known or casework reference buccal sample. 


  


Forensic DNA Testing Laboratories (Forensic QAS) Standard 8 (See Standard 


8.6) 


Internal Validation Requires full internal validation and documentation of compliance with 


Databasing QAS Standard 8 (See Standard 8.7) and Forensic QAS Standard 8 


(See Standard 8.6) 


Procedures NDIS Operational Procedures Manual Section 4.6 


Standards Databasing QAS and in particular, Standards 7.1.3.1, 8.7, 9.3.3, 9.6, 10.2.1.8, 


10.3.3.4. 10.3.4, 10.3.5, 13.1.2.1, and 13.1.5.2. 


 


Forensic QAS and in particular, Standards 7.1.3.1, 8.6, 9.3.3, 9.7, 10.2.1.8, 


10.3.3.4, 10.3.4, 10.3.5, 13.1.2.1 and 13.1.5.2. 


Accreditation Laboratory accreditation by an approved accrediting agency (see NDIS 


Operational Procedures Manual Section 2.1) 


Approved Use Approved for use at NDIS only if in accordance with all criteria listed in this 


chart.  


 


Currently not approved for use with forensic (casework or crime scene) samples. 


For purposes of uploading and/or searching CODIS, Rapid DNA instruments are 


not currently authorized for use on forensic samples and any resulting DNA 


records generated from the Rapid DNA analysis of forensic samples are not 


eligible for upload to, and/or search at, any level of CODIS. 


 


If planning to use a Rapid DNA instrument with a PCR STR typing kit/Rapid 


DNA cartridge and/or Expert System, either of which were not previously 


approved for use at NDIS, the NDIS participating laboratory shall seek approval 


for such use in accordance with Section 4.6.2.   


 


Compliance If using an NDIS approved PCR STR typing test kit with the same chemistries 


and concentrations and all of the criteria listed in this chart are satisfied, the 


Rapid DNA instrument does not require FBI approval to be used to perform 


Modified Rapid DNA analysis.   
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4.6.2.1  NDIS Approval of a Rapid DNA System 
 


An NDIS participating laboratory that will be submitting a request for approval for a 


Rapid DNA System shall contact the NDIS Custodian early in the validation process for 


that System32.  Developmental validation shall be conducted on all Rapid DNA Systems 


where any one of the following -- PCR STR typing kit/Rapid DNA cartridge or Expert 


System -- is not approved for use at NDIS.  


 


If the PCR STR typing kit/Rapid DNA cartridge used in the Rapid DNA System is not 


approved for use at NDIS, the validation of such Rapid DNA System shall include the 


criteria for validation/approval of a PCR STR typing kit as described in Appendix F of 


this Manual.  If the Expert System used in the Rapid DNA System is not approved for use 


at NDIS, the validation of such Rapid DNA System shall include the criteria for 


validation/approval of an Expert System as described in Section 4.5 of this Manual.   


 


An NDIS participating laboratory shall submit a written request for the approval of a 


Rapid DNA System to the NDIS Custodian. Requests for approval of a Rapid DNA 


System shall be reviewed and evaluated by a panel designated by the FBI who shall 


consider the criteria contained in Section 4.5 and Appendix F of this Manual, to the 


extent applicable and appropriate.  The NDIS Custodian may request additional 


information and documentation, as necessary, to ensure a thorough review and 


evaluation. 


 


Rapid DNA System(s) approved for use at NDIS by an accredited forensic DNA 


laboratory are listed below: 


   


DNAscan 6C Rapid DNA Analysis System 


Component Name Part/Version Number 


Rapid DNA Instrument ANDE 6C Instrument A0120001003 


Typing Kit FlexPlex27 FlexPlex27 


Cartridge ANDE A-Chip (FlexPlex) A0210001057 


System Software ANDE System Software 2.0.6 


Expert System Software ANDE Expert System 2.0.5 


   


 
32 As an example, the developmental and internal validation for the DNAscan 6C Rapid DNA Analysis System 


submitted by a collaboration of 5 forensic DNA laboratories (3 of which were NDIS participating laboratories) 


included a total of over 2,000 buccal samples for the validation, including 1,300 unique buccal samples.  All of the 


samples were analyzed by conventional DNA analysis methods for concordance comparison.  Review of the Expert 


System was based upon a previous NDIS approved Expert System (2016) with the addition of two new dye colors 


and 11 new loci.  Studies conducted by the participating laboratories were in accordance with the FBI Director’s 


Quality Assurance Standards and SWGDAM Validation Guidelines for Forensic DNA Analysis Methods. 
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RapidHIT™ID 


Component Name Part/Version Number 


Rapid DNA Instrument Applied Biosystems™ 


RapidHIT™ ID 


A41810 


Typing Kit GlobalFiler™ Express 


PCR Amplification Kit 


4476609 


Cartridge Applied Biosystems™ 


RapidHIT™ ID ACE 


GlobalFiler™ Express 


A41831 


System Software RapidHIT™ ID System Software v1.3, v1.3.1, v1.3.2, 


v1.3.3 


Expert System Software RapidHIT™ ID Expert System 


Software 


v1.0, v1.1 


 


An NDIS participating laboratory using an NDIS approved Rapid DNA System shall 


maintain documentation of developmental validation and internal validation/performance 


check in accordance with the Quality Assurance Standards for DNA Databasing and 


Forensic DNA Testing Laboratories. 


 


Once a Rapid DNA System has been approved for use at NDIS by an accredited forensic 


DNA laboratory, there shall be no changes or modifications to the following: (1) Rapid 


DNA instrument; (2) the chemistries, and/or concentrations, and/or amplification 


parameters, of the PCR STR typing kit/Rapid DNA cartridge; (3) the settings of the 


Expert System; or (4) any other software parameters affecting the analysis and/or 


interpretation of DNA data.  A manufacturer seeking to change any component of an 


NDIS approved Rapid DNA System shall contact the NDIS Custodian to discuss the 


changes and the documentation needed to submit such request to the NDIS Custodian for 


approval.  Hotfixes/patches to approved Rapid DNA Systems and/or their components 


that do not affect the four criteria listed above require submission of the release notes to 


the FBI’s CODIS Unit but shall not require an additional approval for use at NDIS.  The 


manufacturer shall provide the release notes upon installation and such notes shall 


contain a description of the hotfix/patch and the levels of testing completed by the 


manufacturer.  Installation of a software hotfix/patch is considered a service and therefore 


shall require a performance check in accordance with QAS Standard 10 prior to the 


continued use of the Rapid DNA System. 


 


4.6.2.2  NDIS Approval of a Rapid DNA Booking System 


A State CODIS Agency that will be submitting a request for approval for a Rapid DNA 


Booking System shall contact the NDIS Custodian early in the validation process for that 


System.  Developmental validation shall be conducted on all Rapid DNA Booking 
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Systems that were not previously approved as a Rapid DNA System for accredited 


laboratory use.   


 


Manufacturers of a previously approved Rapid DNA System for use in an accredited 


forensic DNA laboratory and seeking approval of that System as a Rapid DNA Booking 


System shall contact the NDIS Custodian.  Appendix B of the National Rapid DNA 


Booking Procedures Operational Manual specifies the general requirements for a Rapid 


DNA Booking System.    


 


A State CODIS Agency or manufacturer shall submit a written request for the approval of 


a Rapid DNA Booking System to the NDIS Custodian.  Requests for approval of a Rapid 


DNA Booking System shall be reviewed and evaluated by a panel designated by the FBI 


who shall consider the criteria contained in Section 5 and Appendix B of the National 


Rapid DNA Booking Operational Procedures Manual, to the extent applicable and 


appropriate.  The NDIS Custodian may request additional information and 


documentation, as necessary, to ensure a thorough review and evaluation. 


 


Rapid DNA Booking System(s) approved for use at NDIS by a law enforcement booking 


station are listed below: 


 


ANDE 6C Series G 


RapidHIT™ ID DNA Booking Systems v1.0,  v1.1, and v1.1.2 


It is important to note that NDIS approval of a Rapid DNA Booking System does not 


include approvals demonstrating compliance with the CJIS Security Policy required by 


State and Local Information Technology (IT) networks.  Such approvals shall be obtained 


before implementation of an NDIS approved Rapid DNA Booking System in a law 


enforcement booking agency. 


 


Once a Rapid DNA Booking System has been approved for use at NDIS, there shall be 


no changes or modifications to the following: (1) Rapid DNA instrument; (2) the 


chemistries, and/or concentrations, and/or amplification parameters, of the PCR STR 


typing kit/Rapid DNA cartridge; (3) the settings of the Expert System; or (4) any other 


software parameters affecting the analysis and/or interpretation of DNA data.  A 


manufacturer seeking to change any component of an NDIS approved Rapid DNA 


Booking System shall contact the NDIS Custodian to discuss the changes and the 


documentation needed to submit such request to the NDIS Custodian for approval.  


Hotfixes/patches to approved Rapid DNA Booking Systems and/or their components that 


do not affect the four criteria listed above require submission of the release notes to the 


FBI’s CODIS Unit but shall not require an additional approval for use at NDIS.  The 


manufacturer shall provide the release notes upon installation and such notes shall 


contain a description of the hotfix/patch and the levels of testing completed by the 


manufacturer.  Installation of a software hotfix/patch is considered a service and therefore 


shall require a performance check in accordance with Section 3.5.2 of the Standards for 
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the Operation of Rapid DNA Booking Systems by Law Enforcement Booking Agencies 


prior to the continued use of the Rapid DNA Booking System. 


 


4.6.3 Approved Use of Rapid DNA Systems and Rapid DNA 


Booking Systems (NDIS Approved) 


Setting Accredited Forensic DNA Laboratory  Law Enforcement Booking Agency 


Definition Rapid DNA System is the collection of 


components that together performs Rapid 


DNA analysis consisting of a Rapid DNA 


instrument, the PCR STR typing kit/Rapid 


DNA cartridge, and an integrated Expert 


System used to develop a CODIS 


acceptable STR profile from a database, 


known or casework reference buccal 


sample. 


Rapid DNA Booking System is a fully 


automated system, used in a booking 


agency, to produce a CODIS acceptable 


DNA profile from an arrestee buccal swab 


without human interpretation in under two 


hours. 


Lead Agency Accredited NDIS Participating Laboratory State CODIS Agency 


Sample A buccal swab is the only sample type 


currently approved for Rapid DNA 


Systems.  


 


Casework Reference Sample 


Biological material (e.g., buccal swab) 


obtained directly from a known individual 


and used for purposes of comparison to 


forensic samples.   


 


Database Sample 


A sample obtained from an individual who 


is legally required to provide a DNA 


sample for databasing purposes and whose 


identity is established at the time of 


collection of the sample. 


 


Known Sample 


Biological material whose identity or 


DNA type is established. 


DNA sample 


A buccal sample obtained from an 


individual who is legally required to provide 


a DNA sample for law enforcement 


databasing purposes and whose identity is 


electronically verified via an electronic 


fingerprint capture device at the time of 


collection of the sample.  


[from Standards for the Operation of Rapid 


DNA Booking Systems by Law Enforcement 


Booking Agencies] 


Rapid DNA System DNAscan 6C Rapid DNA Analysis 


System 


(Please refer to Section 4.6.2.1 on page 54 


for a complete listing of approved 


components) 


 


ANDE 6C Series G 


 


RapidHIT™ ID DNA Booking Systems 


v1.0,  v1.1 and v1.1.2 
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RapidHIT™ID 


(Please refer to Section 4.6.2.1 on page 55 


for a complete listing of approved 


components) 


 


It is important to note that NDIS approval of 


a Rapid DNA Booking System does not 


include approvals demonstrating 


compliance with the CJIS Security Policy 


required by State and Local Information 


Technology (IT) networks.  Such approvals 


shall be obtained before implementation of 


an NDIS approved Rapid DNA Booking 


System in a law enforcement booking 


agency. 


Typing Test 


Kit/Rapid DNA 


Cartridge /Chip 


Only the Rapid DNA cartridges/chips 


listed above for approved Rapid DNA 


Systems shall be used with their respective 


approved Rapid DNA Systems; see 


Compliance section below. 


Not Applicable 


Personnel 


 


 


DNA analyst, technician and laboratory 


support personnel 


 


Technician is an employee or contract 


employee who performs analytical 


procedures on database, known or 


casework reference samples under the 


direction of a qualified analyst. 


Technicians do not 


interpret data to reach conclusions on 


typing results or prepare final documents. 


 


Laboratory support personnel (or 


equivalent role, position, or title as 


designated by the laboratory) are 


employees or contract employees who 


perform laboratory support duties 


exclusive of analytical procedures on 


database, known or casework reference 


samples. 


Rapid DNA Operator 


Operator designated by the booking agency 


who is certified and authorized to operate a 


Rapid DNA Booking System in that agency. 


 


Rapid DNA Lead Operator 


Rapid DNA Operator designated by the 


booking agency who oversees the operation 


of a Rapid DNA Booking System(s) for 


their agency and is the main point of contact 


to the State CODIS Agency. 


Developmental 


Validation 


Documentation of compliance with 


Quality Assurance Standards for DNA 


Databasing and Forensic DNA Testing 


Laboratories (QAS) Standard 8.2.  


 


Developmental validation shall be 


conducted on a Rapid DNA Booking 


System as described in Section 4.6.2.2. 


Internal Validation Documentation of compliance with QAS 


Standard 8.3, Forensic QAS 8.7 and 


Databasing QAS 8.8, as applicable 


(performance check). 


Documentation of compliance with 


Standards for the Operation of Rapid DNA 


Booking Systems by Law Enforcement 
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Booking Agencies Standard 3.5 


(performance check). 


Procedures NDIS Operational Procedures Manual 


Section 4.6 


National Rapid DNA Booking Operational 


Procedures Manual 


Standards Quality Assurance Standards for DNA 


Databasing Laboratories (Databasing 


QAS) and specifically, Databasing QAS 


Standards 7.1.3.1, 8.8, 9.3.3, 9.7, 9.7.1, 


10.2.1.8, 10.3.3.4. 10.3.4, 10.3.5, 12.2, 


17.1.2, and 17.3.5, 17.3.5.1, and 17.3.5.3, 


as applicable. 


 


Quality Assurance Standards for Forensic 


DNA Testing Laboratories (Forensic QAS) 


and specifically, Forensic QAS Standards 


7.1.3.1, 8.7, 9.3.3, 9.8, 9.8.1, 10.2.1.8, 


10.3.3.4. 10.3.4, 10.3.5, 12.2.2, 12.2.3,   


17.3.4, 17.3.4.1, and 17.3.4.3, as 


applicable. 


Standards for the Operation of Rapid DNA 


Booking Systems by Law Enforcement 


Booking Agencies 


Accreditation Laboratory accreditation by an approved 


accrediting agency (see NDIS Operational 


Procedures Manual Section 2.1) 


Not Applicable 


Authority to Operate Not Applicable The State CODIS Agency shall have 


implemented an Arrestee DNA sample 


collection law that authorizes DNA sample 


collection from a person arrested for a 


specific offense at the time of arrest and, for 


which there are no additional requirements 


(i.e., determination of probable cause) for 


the analysis of that Arrestee DNA sample. 


 


The State shall have an Authority to 


Operate (ATO) from the Federal Bureau of 


Investigation (FBI) and a signed 


Memorandum of Understanding with the 


FBI in accordance with the National Rapid 


DNA Booking Operational Procedures 


Manual. 


Non-DNA 


Prerequisites 


Not Applicable IT enhancements, including Live Scan and 


criminal history information integration, are 


required for a booking agency to input DNA 


profiles from Rapid DNA Booking Systems 


into CODIS for searching at NDIS as well 


as the following capabilities: 
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 • The applicable booking agency shall 


have the capability for Electronic 


Fingerprint (Live Scan) integration during 


the booking process for the following 


purposes: 


(1) Obtaining State Identification 


Numbers (SID) (UCN for federal 


booking agencies) from the State 


Identification Bureau (FBI for 


federal) in near real time; and 


(2) Ensuring only qualifying Arrestees 


are processed to generate the 


Arrestee Enrollment Format (AEF) 


information for submission to 


CODIS. 


• The applicable booking agency shall 


have network connectivity with the State 


Identification Bureau (SIB)/CJIS Systems 


Agency (CSA). 


Approval Section 4.6.2.1 of the NDIS Operational 


Procedures Manual 


Section 4.6.2.2 of the NDIS Operational 


Procedures Manual and/or Section 5 of the 


National Rapid DNA Booking Operational 


Procedures Manual 


Approved Use Accredited laboratories performing Rapid 


DNA analysis on database, known or 


casework reference buccal samples shall 


only use NDIS approved Rapid DNA 


Systems. 


 


For purposes of uploading and/or 


searching CODIS, NDIS approved Rapid 


DNA Systems are not currently authorized 


for use on forensic samples and any 


resulting DNA records generated from the 


Rapid DNA analysis of forensic samples 


are not eligible for upload to, and/or 


search at, any level of CODIS. 


 


 


Booking Agencies seeking to participate in 


a State’s Rapid DNA Program shall apply to 


the State CODIS Agency for approval to 


participate.  If approved, the State CODIS 


Agency and Booking Agency shall sign a 


Memorandum of Understanding (MOU) or 


other Agreement detailing the specific roles 


and responsibilities of the two parties. 


 


For purposes of uploading and/or searching 


CODIS, Rapid DNA Booking Systems are 


not authorized for use on crime scene 


samples. 


Compliance Once a Rapid DNA System has been 


approved for use at NDIS by an accredited 


forensic DNA laboratory, there shall be no 


changes or modifications to the following: 


(1) Rapid DNA instrument; (2) the 


Once a Rapid DNA Booking System has 


been approved for use at NDIS, there shall 


be no changes or modifications to the 


following: (1) Rapid DNA instrument; (2) 


the chemistries, and/or concentrations, 
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chemistries, and/or concentrations, and/or 


amplification parameters, of the PCR STR 


typing kit/Rapid DNA cartridge; (3) the 


settings of the Expert System; or (4) any 


other software parameters.  A 


manufacturer seeking to change any 


component of an NDIS approved Rapid 


DNA System shall contact the NDIS 


Custodian to discuss the changes and the 


documentation needed to submit such 


request to the NDIS Custodian for 


approval. 


and/or amplification parameters, of the PCR 


STR typing kit/Rapid DNA cartridge; (3) 


the settings of the Expert System; or (4) any 


other software parameters.  A manufacturer 


seeking to change any component of an 


NDIS approved Rapid DNA Booking 


System shall contact the NDIS Custodian to 


discuss the changes and the documentation 


needed to submit such request to the NDIS 


Custodian for approval. 
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Chapter 5.0 NDIS Searches 
 


Searches at the National DNA Index System (NDIS) are performed in accordance with 


the following requirements of the Federal DNA Act: 


• The DNA record was generated by or on behalf of a criminal justice agency.  See 


34 U.S.C. § 12592(b)(1). 


• The DNA record was generated in compliance with the FBI Director’s Quality 


Assurance Standards.  See 34 U.S.C. §§ 12591(a) and 12592(b)(1). 


• The DNA record was prepared by a laboratory that is accredited by a nonprofit 


professional association of persons actively involved in forensic science that is 


nationally recognized within the forensic science community.  See 34 U.S.C. § 


12592(b)(2)(A). 


• The laboratory that generated the DNA record participates in annual audits and 


external audits every two years and maintains comprehensive records of audits 


and proficiency testing.  See 34 U.S.C. § 12592(b)(2)(B). 


• The DNA record is maintained by a Federal, State or Local criminal justice 


agency (or the Secretary of Defense in accordance with 10 U.S.C. §1565) 


pursuant to rules that allow disclosure of stored DNA samples and DNA analyses 


only— 


o To criminal justice agencies for law enforcement identification purposes; 


o In judicial proceedings, if otherwise admissible pursuant to applicable 


statutes or rules; 


o For criminal defense purposes, to a defendant, who shall have access to 


samples and analyses performed in connection with the case in which such 


defendant is charged; 


o If personally identifiable information is removed, for a population 


statistics database, for identification research and protocol development 


purposes, or for quality control purposes.  See 34 U.S.C. § 12592(b)(3). 


• The State uploading a DNA record to NDIS provides for the expungement of a 


DNA record of a person whose qualifying conviction has been overturned or for 


expungement of a DNA profile of a person arrested whose qualifying charge has 


been dismissed, resulted in an acquittal, or where no charge was filed within the 


applicable time period.  See 34 U.S.C. § 12592(d)(2). 


 


   


5.1  DNA Indexes Searched at NDIS 


The Federal DNA Act specifies the categories of DNA records authorized to be stored, 


searched and maintained in NDIS (see Section 3.1).  Accordingly, the following Indexes 


are searched at NDIS:   
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NDIS Searchable Indexes 
Index Forensic33   Offender34 Unidentified 


Human 


(Remains) 


Missing 


Person 


Relatives of Missing 


Person and Pedigree 


Tree 


 


Forensic24 
X X X X  


Offender25 X  X X  


Missing Person X X X   


Relatives of Missing 


Person and Pedigree Tree 
  X   


Unidentified Human 


(Remains) 
X X X X X 


     


 


Effective September 1, 2020, arrestee Rapid DNA profiles may be searched against the 


DNA Index of Special Concern at NDIS. 


5.2  Searching at NDIS 


Effective January 1, 2021, because of the substantial number of DNA records maintained 


at NDIS having the 13 Original CODIS Core Loci, searches are based upon the Original 


CODIS Core Loci and followed by an evaluation of additional available loci to 


effectively “filter” matches in accordance with Chapter 6.0 on Confirmation and Hit 


Dispositioning. 


 


NDIS is searched daily on Monday through Friday to search new and modified DNA 


records against all records in accordance with the authorized searches described in the 


Table of NDIS Searchable Indexes in Section 5.1.   


 


On at least a monthly basis, a search is run at NDIS to search new and modified missing 


person-related DNA records against all records in accordance with the authorized 


searches described in the Table of NDIS Searchable Indexes in Section 5.1. 


   


5.3  Additional Search Capabilities35 


The Emergency Upload and Search Request feature of the CODIS software allows an 


NDIS participating laboratory to immediately search DNA records at NDIS when public 


safety requires such immediacy and cannot wait for the routine upload to and search at 


 
33  The reference to Forensic includes the Forensic Index, the Forensic Mixture Index and the Forensic Partial Index. 
34  The reference to Offender includes the Convicted Offender Index, the Arrestee Index, the Detainee Index, the 


Legal Index and the Multi-allelic Offender Index. 
35  Should the additional search capabilities offered by the Emergency Upload and Search Request (EUSR) 


functionality in the CODIS software not be available in your laboratory, please contact the NDIS Custodian.   
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NDIS.  Such immediate search capability is available in accordance with the following 


criteria: (1) the forensic DNA record to be searched is eligible for NDIS pursuant to 


Section 3.1.1.1 of these Procedures; (2) the forensic DNA record to be searched satisfies 


a statistical threshold for match rarity as described in Section 4.2.1.7 of these Procedures; 


and (3) the forensic DNA record to be searched was generated in accordance with Federal 


law as specified in Section 5.0 of these Procedures. 


 


5.4  Search Results  


Search results generated using the CODIS software will be automatically forwarded to 


NDIS participating laboratories involved in a match or association.  The generation of 


search results in the form of a candidate match list does not conclude the process.  The 


candidate match list shall be reviewed, evaluated and information released in accordance 


with Chapter 6.0 on Confirmation and Hit Dispositioning. 
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Chapter 6.0 Confirmation and Hit Dispositioning 


 


NDIS participating laboratories shall follow these confirmation procedures before 


reporting personally identifiable information in connection with a match and report 


statistics to the CODIS Unit in accordance with this Chapter.   


 


6.1 NDIS Offender Candidate Match 


6.1.1 Scenario 


For purposes of this Chapter, the term “offender” shall include arrestees, convicted 


offenders, detainees, multi-allelic offenders and Legal Index specimens authorized by the 


Federal DNA Act.  


 


An Offender Candidate Match occurs when a DNA profile developed from crime scene 


evidence by a Casework Laboratory matches an offender’s DNA profile developed by an 


Offender Laboratory.  A Candidate Match is not a Confirmed Match and the 


personally identifiable information relating to a Candidate Match shall not be 


released unless the laboratory has confirmed the Match.  


 


A Match Report for an Offender Candidate Match(es) produced by a search is distributed 


to all laboratories responsible for a DNA record included in the match.  A State 


laboratory associated with a Local level laboratory’s match also receives an electronic 


copy of the match.     


 


6.1.2 Responsibilities 


The following table describes the responsibilities of the laboratories involved in an 


Offender Candidate Match occurring at NDIS. 


 
Responsibility Description 


Primary Responsibility 
 
Casework Laboratory (having 
the forensic specimen) 


Primary responsibility includes review and 
evaluation of the match and contacting the 
other laboratory to coordinate match 
follow-up. 


Secondary Responsibility 
 
Offender Laboratory (includes  
Submitting Laboratory) 


Secondary responsibility includes the 
following: 1) being prepared to respond to 
inquiries originating from the other 
laboratory; and 2) making a good faith 
effort to perform its internal match 
confirmation process, review its DNA data 
and respond to the Casework Laboratory 
within 30 business days of receipt of the 
request for match follow-up.   
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6.1.3 Procedures 


6.1.3.1     Step 1:  Review the Match  
The following laboratory personnel at both the Casework and Offender Laboratories 


review the Match to determine if the Candidate Match requires further confirmation; this 


typically includes considering the number of matching loci and evaluating homozygote 


vs. heterozygote profiles: 


 


• A Candidate Match matching all loci at high stringency may be reviewed and 


evaluated by an individual who is currently or was previously a qualified DNA 


analyst.   


• At the Casework Laboratory, a Candidate Match matching any loci at less than 


high stringency shall be reviewed and evaluated by a DNA casework analyst 


currently or previously qualified in the technology being reviewed.   


o Effective January 1, 2021, the review and evaluation of Forensic Mixture 


or Forensic Partial Matches based upon the Original CODIS Core Loci 


shall include any additional loci available in the case documentation to 


filter the match when determining whether to proceed to the confirmation 


process.  This does not require the Casework Laboratory to perform 


additional analyses to obtain more loci for evaluation.  


 


When the offender is excluded as a contributor to the forensic unknown, the Casework 


and Offender Laboratories shall disposition the Candidate Match as a no match and the 


confirmation process stops.  Personally identifiable information relating to the offender 


shall not be exchanged or released, provided however, that the release of personally 


identifiable information in the event of a “partial match” at NDIS may be authorized in 


accordance with Appendix G.  


 


6.1.3.2     Step 2:  Casework Laboratory Examines Case File 
At this stage, the Casework Laboratory believes the Candidate Match should be subjected 


to the confirmation process.  The Casework Laboratory retrieves the case file and 


performs an administrative check to ensure the DNA record is associated with the case.  


Using information retrieved from the case file, the Casework Laboratory may contact the 


Submitting Law Enforcement Agency to determine if the case has been solved.   


 


6.1.3.3     Step 3: Casework Laboratory Notifies Offender 
Laboratory   


At this stage, the Casework and Offender Laboratories begin collaborating.  The 


Casework Laboratory informs the Offender Laboratory that the Candidate Match requires 


confirmation.  If the case is solved, the Casework Laboratory shall query the Offender 


Laboratory with the name associated with the solved case to determine if there are any 


discrepancies.  If no discrepancies, the case may be dispositioned as a Conviction Match, 


documented, and it will not be necessary to proceed with the confirmation process.  If 


there are discrepancies, please refer to Section 6.3 for suggested confirmation procedures.   
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If it is an unsolved case, both Laboratories are now aware that they are confirming a 


match.  After being informed of the existence of a match, the Offender Laboratory 


initiates its internal match confirmation process.  Although this process varies among 


laboratories, it is intended to verify that no administrative errors occurred while analyzing 


the offender sample.  The internal match confirmation process followed by the Offender 


Laboratory shall include a procedure for verification of the offender’s qualifying offense 


and the offender’s identity (through the comparison of biographical data).  If available, it 


is also recommended that the comparison of biometric data be used to confirm the 


offender’s identity.  Automation of processes (e.g., live scan or Rapid DNA) may allow 


streamlining of the match confirmation procedures if the offender’s identity and 


qualifying offense are confirmed prior to the enrollment of the offender’s 


biographical/qualifying offense data in CODIS.  
 


If the internal match confirmation process verifies the offender’s identity and offense, the 


match is now considered confirmed (hereinafter referred to as “confirmed match”).  


NDIS has produced an investigative lead in the unsolved case.  If the internal match 


confirmation process cannot verify the offender’s identity and/or offense, the Laboratory 


shall follow its internal procedures to determine whether or not the personally identifiable 


information can be released. 


  


6.1.3.4    Step 4: Offender Laboratory Notifies Casework 
Laboratory                                                                           


The Offender Laboratory informs the Casework Laboratory about the confirmed match 


and provides the personally identifiable information.  Within 14 calendar days of receipt 


of the personally identifiable information, the Casework Laboratory shall provide 


notification of the confirmed match to the Submitting Law Enforcement Agency or 


authorized criminal justice agency.  In the interests of public safety, the Offender 


Laboratory may also notify appropriate criminal justice agency(ies) of the confirmed 


match. 


 


6.1.3.5      Confirmed Match – Follow-Up 
Although notification of the confirmed match to the Submitting Law Enforcement 


Agency concludes the NDIS Offender Match confirmation process, it is not the end of the 


collaboration. 


 


The NDIS participating laboratory shall inform the Submitting Law Enforcement Agency 


of the need for a legally obtained sample from the offender that documents the chain of 


custody.  The Casework Laboratory can then perform DNA analysis on the newly 


obtained known biological sample submitted by the Law Enforcement Agency. 


 


The Offender and Casework Laboratories shall disposition matches in accordance with 


this Chapter. 
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6.2 NDIS Forensic Candidate Match 


6.2.1 Scenario 


A Forensic Candidate Match occurs when DNA profiles developed from two or more 


forensic samples submitted by Casework Laboratories match one another.  A Candidate 


Match is not a Confirmed Match and the personally identifiable information 


relating to a Candidate Match shall not be released unless the laboratory has 


confirmed the Match.  


 


A Match Report for a Forensic Candidate Match(es) produced by a search is distributed 


to all laboratories responsible for a DNA record included in the match.  A State 


laboratory associated with a Local level laboratory’s match also receives an electronic 


copy of the match.   


 


6.2.2  Responsibilities 
 


The following table describes the responsibilities of the Casework Laboratories involved 


in a Forensic Candidate Match occurring at NDIS. 


 


Responsibility Description 


Casework 


Laboratories 


Both Casework Laboratories are equally responsible 


for the review and evaluation of the match and 


coordinating the match follow-up.  The Casework 


Laboratory contacted for match follow-up shall make 


a good faith effort to review its DNA data and respond 


to the requesting laboratory within 30 business days of 


receipt of the request.    


 


6.2.3 Procedures 


 


       6.2.3.1    Step 1:  Review the Match  
The following designated personnel at each of the Casework Laboratories review the 


Match to determine if the Candidate Match requires further confirmation; this typically 


includes considering the number of matching loci and evaluating homozygote vs. 


heterozygote profiles:   


 


• A Candidate Match matching all available loci at high stringency may be 


reviewed and evaluated by an individual who is currently or was previously a 


qualified DNA analyst.  


• A Candidate Match matching any loci at less than high stringency shall be 


reviewed and evaluated by a DNA casework analyst currently or previously 


qualified in the technology being reviewed.  
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o Effective January 1, 2021, the review and evaluation of Forensic Mixture 


or Forensic Partial Matches based upon the Original CODIS Core Loci 


shall include any additional loci available in the case documentation to 


filter the match when determining whether to proceed to the confirmation 


process.  This does not require either Casework Laboratory to perform 


additional analyses to obtain more loci for evaluation. 


 


If both Casework Laboratories determine that the Candidate Match is not a match, the 


confirmation process stops.  The Casework Laboratories shall disposition the Candidate 


Match as a no match.   


 


6.2.3.2     Step 2:  Casework Laboratories Examine Case Files 


At this stage, one or both of the Casework Laboratories believe the Candidate Match 


should be subjected to the confirmation process.  Both of the Casework Laboratories 


review their respective case files and ensure the DNA records are associated with the 


proper cases.  Using information retrieved from the case files, both Casework 


Laboratories may contact their respective Submitting Law Enforcement Agencies to 


determine if the case(s) has been solved.   


 


  6.2.3.3    Step 3:  Casework Laboratories Contact Each Other and                                                     
Exchange Information 


The Casework Laboratories begin collaborating.  One of the Casework Laboratories 


contacts the other Casework Laboratory to verify the match and exchange information.  


Both laboratories are responsible for ensuring the communication occurs. 


 


6.2.3.4    Step 4:  Casework Laboratories Document the Confirmed                                   
Match  


Both Casework Laboratories have confirmed a match and they notify each other of the 


existence of a confirmed match and exchange information so that the Agencies can 


contact each other.   


 


For a solved case matching an unsolved case, the laboratory responsible for the solved 


case may provide personally identifiable information; it is up to each individual 


jurisdiction to determine, based on applicable laws and rules, whether personally 


identifiable information will be disclosed.  


 


Both Casework Laboratories document the confirmed match.  
 


6.2.3.5    Confirmed Match – Follow-Up 
Although the issuance of a laboratory notification concludes the NDIS Forensic Match 


confirmation process, it is not the end of the collaboration.  At a minimum, both 


laboratories shall inform their respective Submitting Law Enforcement Agencies or 


authorized criminal justice agencies of the confirmed match.  The Submitting Agencies 


can then exchange information about their respective cases.    
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Both laboratories shall disposition matches in accordance with this Chapter. 


 


6.3 Confirming Identity When an Offender’s Profile has Matched a 
Solved Case 


6.3.1 Scenario 


When CODIS matches a solved case with an offender, the laboratories should ensure that 


the putative perpetrator is the offender.  The following procedure or a similar procedure 


developed by a participating laboratory may be used. 


 


6.3.2   Procedures 
  


      6.3.2.1     Step 1: (Solved Case) The Names of the Offender and the                                                     
      Putative Perpetrator Are Compared  


The initial step involves a comparison of the named offender with the name of the 


putative perpetrator which may be performed by the laboratory(ies) involved or the 


Submitting Law Enforcement Agency.  If the names are different, the laboratory or 


Submitting Law Enforcement Agency will search the criminal history records for the 


offender’s known aliases.  If the putative perpetrator’s name matches the offender’s name 


(or aliases), the Conviction Match is confirmed.  If the putative perpetrator’s name does 


not match the offender’s name (or aliases), continue on to Step 2. 


 


6.3.2.2    Step 2: (Solved Case) Check of Identifying Information 
The laboratory involved or the Submitting Law Enforcement Agency will obtain the 


putative perpetrator’s identifying information, including fingerprints, if available, and 


compare that information with the information submitted with the offender’s DNA 


sample.  If the identifying information of the putative perpetrator and that of the offender 


match, then the putative perpetrator is using a new alias and the Conviction Match is 


confirmed.  Notification may be provided to the appropriate authorities to update their 


records to include this new alias.  If the identifying information of the putative 


perpetrator and the offender do not match, continue on to Step 3. 


 


6.3.2.3    Step 3: (Solved Case) Internal Confirmation Procedure                                      
Implemented 


If it is determined that the identifying information of the putative perpetrator does not 


match the identifying information of the offender, the Offender Laboratory will follow its 


internal match confirmation procedure to ensure that no administrative errors occurred 


during sample processing.   


 


If there were no processing errors, the Offender Laboratory shall notify the Casework 


Laboratory that will be responsible for communicating the information to the Submitting 


Law Enforcement Agency or authorized criminal justice agency and that appropriate 


follow up is necessary. 


 







NDIS Operational Procedures Manual  76 


 


  
 VERSION 12, Effective July 1, 2023: APPROVED June 15, 2023 


6.4  NDIS Missing Person Procedures 


6.4.1  Matches and Associations 
For searches involving missing persons or unidentified human (remains), results can be 


defined as matches or association.  When a search result involves profiles that may have 


originated from the same individual, the term ‘match’ may be used.  Examples of this 


include unidentified human (remains) matching to an offender, or a missing person 


matching to a forensic unknown.  Wherever possible, the confirmation of matches 


involving missing person or unidentified human (remains) samples should follow 


procedures similar to matches involving forensic samples described in Section 6.1 of this 


Chapter. 


 


For searches involving the Relatives of Missing Person or Pedigree Tree Indexes, the 


results indicate that the unidentified human (remains) may be those of the missing person 


sought by the relative(s).  For this reason, the term ‘association’ may be used.  


Associations are produced by using an identity search for single family references or a 


pedigree tree search for a ranked list of associations.  Associations shall be supported by 


appropriate kinship statistics. 


 


6.5 Communications 


6.5.1 Follow up for Candidate Match 


A laboratory may begin the confirmation process for a candidate match through a written 


communication with the other laboratory involved in the candidate match.  It is important 


to include sufficient details in the written communication so that the other laboratory can 


respond appropriately and expeditiously.  For example, for an offender candidate match, 


the communication should include the Match ID #, the Casework Specimen ID #, and the 


Offender ID #.  For a forensic casework candidate match, the communication should 


include the Match ID #, and both Casework Specimen ID #s involved in the candidate 


match.  Communications should identify the laboratory point of contact and his/her 


contact information.  


6.5.2 Confirmed Offender Match 


The Offender Laboratory will inform the Casework Laboratory of a confirmed offender 


match and provide the identity of the offender in accordance with Section 6.5.2.1.  The 


Casework Laboratory will inform the Submitting Law Enforcement Agency of the 


confirmed offender match in a communication that documents the information considered 


in the evaluation of the confirmed offender match in accordance with Section 6.5.2.2. 


 


6.5.2.1 Offender Laboratories 
When an offender candidate match has been confirmed and personally identifiable 


information will be released by the Offender Laboratory, Standard 12.3 of the FBI’s 


Quality Assurance Standards for DNA Databasing Laboratories requires that “the release 


of personally identifiable information associated with a database hit shall require an 







NDIS Operational Procedures Manual  77 


 


  
 VERSION 12, Effective July 1, 2023: APPROVED June 15, 2023 


administrative review of the official correspondence.”  Elements of that administrative 


review include: 


• A review of the supporting administrative documentation and the correspondence 


for clerical errors, accuracy of information, and adherence to agency policy. 


• A review of the individual’s biographical data, qualifying offense, and DNA 


profile generated from reanalysis, as applicable. 


• Documentation of the completion of the administrative review. 


 
6.5.2.2 Casework Laboratories 


When an offender match has been confirmed or when a forensic hit has been reviewed 


and deemed a match (verified), the Casework Laboratory will inform the Submitting Law 


Enforcement Agency of the match and the identity of the offender or the matching 


case(s), as applicable, in a documented communication.  


 


For confirmed offender and verified forensic matches, any additional relevant 


information considered by the Casework and/or Offender Laboratories in their evaluation 


of the match shall be included in the communication to the Submitting Law Enforcement 


Agency.  This may include, but is not limited to, the following:  


 


• Type of forensic profile (mixture or partial) if using binary interpretation;  


• Offender biographical information, if available, such as the age of the offender at 


the time of the crime or if the offender was deceased at the time of the crime;  


• Offender status, if available, such as whether or not the offender was incarcerated 


at the time of the crime; or 


• The stringency of the match. 


 


For Casework Laboratories that utilize probabilistic genotyping software to confirm an 


offender match, inclusion of the forensic profile type is not necessary. 


  


6.5.3   Confirmed Forensic Match 
When a forensic candidate match has been confirmed, a Casework Laboratory with a 


solved case involving one of the casework specimens should include that information as 


well as a point of contact for the solved case. 


   


The information considered in the evaluation of the forensic match shall be described in 


the communication to the Submitting Law Enforcement Agency. 


  
6.5.4 Confirmed Missing Person Match/Association  


Communications regarding missing person matches/associations should contain sufficient 


detail to allow the Medical Examiner or Coroner to make a fully informed decision.  In 


these cases, the laboratory is not confirming the identity of the remains or definitively 


stating that a relationship exists to a reference(s).  The official identification of remains, 
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as documented through the issuance of a death certificate, will be determined by the 


relevant jurisdiction based on the competent legal authority (Medical Examiner or 


Coroner).  


 


The communication to the Submitting Law Enforcement Agency on the missing person 


match/association shall include all information considered in the evaluation of the 


match/association, such as metadata. 


 


6.6 CODIS Hit Dispositioning 
 


CODIS Administrators are responsible for the disposition of their laboratories’ matches 


and ranks in CODIS.  A laboratory shall make a good faith effort to perform its internal 


confirmation process, review its DNA data and respond to the other laboratory within 30 


business days of receipt of the request for follow-up.  If a laboratory issues a written 


report, the hit shall be dispositioned within 10 days of the issuance of the report.  State 


CODIS Administrators are responsible for reconciling any disposition discrepancies. 


 


The primary metric tracked for CODIS is the number of investigations aided; this is the 


number of crimes in which CODIS provided assistance, such as cases solved or serial 


links determined.  For purposes of CODIS hit counting metrics; an investigation can only 


be aided once.  The secondary metric that is tracked is the number of hits made by 


CODIS.   
 


Missing Person-related searches include the ranking of associations between DNA 


profiles.  Rankings are generated by CODIS as a result of a Pedigree Search comparing 


Unidentified Remains to Pedigree Trees.  For these types of associations, as well as 


traditional matches involving missing person samples, Putative Identification and 


Identification Aided are the metrics used to track the number of times CODIS provides 


assistance.   


  


6.6.1 Offender and Forensic Matches and Hits 


Matches and hits are not interchangeable terms or events.  A match is an association 


between DNA profiles.  A hit is a match that is reportable to NDIS.  The timing of 


analysis and CODIS entry may affect how hits are counted.  Because it takes two samples 


for a hit to occur, generally the total number of hits equals the total number of samples 


minus one or (N-1). 


 


A match occurs when CODIS makes an association between two or more DNA profiles 


and a confirmation process is started by designated laboratory personnel from each 


affected laboratory.  A hit occurs when a confirmed or verified match aids an 


investigation and one or more of the case(s) involved in the match is unsolved.  Agency 


contact may be made after the match has been detected or it may have been made 


immediately before the analysis of the case.  If the laboratory has information that the 


match does not aid the investigation, a hit cannot be declared.  Matching profiles may not 


be identical due to mixtures, primer binding site mutations, and/or allelic dropout. 
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6.6.1.1 Hit Counting Rules 


 
The following rules are applicable to hits, not matches.   


 


Rule #1   
The level in the CODIS hierarchy (Local, State, National) at which the hit occurs gets 


credit for the hit.   


 
Rule #2   
An offender hit disposition takes precedence over a forensic hit disposition when the hits 


occur during the same search.  In the event where an unsolved case profile matches a 


solved case previously identified as an offender hit, the hit disposition for the match will 


be “Offender Hit” for the hit between the forensic unsolved and the offender and all 


subsequent forensic unsolved to offender hits.  Previous forensic hits will not be 


reclassified when they match an offender.  Since offender hit dispositions take 


precedence, any new forensic to forensic matches shall be dispositioned as “Investigative 


Information”. 


 
Rule #3   
A hit is counted for each unique set of matching profiles where at least one of the 


matching profiles is from an unsolved case.  Because it takes two samples for a hit to 


occur, the total number of hits equals the total number of samples minus one or (N-1). 


   
Rule #4   
An investigation may be aided only once.  Count the number of actual investigations 


CODIS has aided not the number of times CODIS has assisted a particular investigation 


or investigations.  This reflects a direct one-to-one relationship between the metric and 


cases involved.  As a point of clarification, an investigation with profiles from more than 


one source may be aided only once.  Laboratories may only count their own 


investigations as having been aided. 


 
Rule #5   


A single hit may aid more than one investigation.  A single hit may associate several 


separate cases.  Laboratories may claim credit for all of the investigations aided within 


their jurisdictions.    


 
Rule #6   
An investigation aided must be associated with a hit.  An investigation is aided if CODIS 


provides value to the investigation.  


 


Rule #7   
Only investigations of unsolved cases may be aided.   
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6.6.2  Missing Persons Matches and Associations 
   


6.6.2.1  Matches and Associations 
When a search result involves profiles that may have originated from the same individual, 


the term ‘match’ may be used.  Examples of this include unidentified human (remains) 


matching to an offender, or a missing person matching to a forensic unknown.  


Confirmation of these types of matches results in a ‘hit’ even though the terminology 


used in counting is different. 


 


For searches involving the Relatives of Missing Person or Pedigree Tree Indexes, the 


results indicate that the unidentified human (remains) may be those of the missing person 


sought by the relative(s).  For this reason, the term ‘association’ is used.  The rules for 


counting and reporting these associations are similar to the rules for matches.   


 


It is important to note in Missing Person cases that the disposition does not mean that an 


identification has been made.  Only the competent legal authority in each jurisdiction 


(such as the Medical Examiner or Coroner) can issue a death certificate confirming the 


identity of the unidentified human (remains).   


  


6.7 Reporting CODIS Hit Statistics  


State CODIS Administrators shall total the statistics within their jurisdiction and report 


the totals on a monthly basis in accordance with the schedule established by the CODIS 


Unit.  At the State and Local level, States may continue to track the number of NDIS hits 


they participated in as AHN, DHN, FHN, LHN, and OHN as described below.  


 


  The following methods will be used to minimize the duplicate counting of national hits: 


• For offender hits, the Casework Laboratory will report the number of 


investigations aided and the Offender Laboratory will report the number of 


offender hits; 


• For forensic hits where one case is solved, the Laboratory with the unsolved case 


will report the number of investigations aided and the Laboratory with the solved 


case will report the forensic hit; and  


• For forensic hits where neither case is solved, each Laboratory will report the 


number of investigations aided and the Laboratory with the first entered forensic 


profile should report the forensic hit to NDIS. 


 


In accordance with the rules for Offender and Forensic Matches and Hits described in 


Section 6.6.1, each State CODIS Administrator shall report the following data: 


• AHS:  Arrestee hits within the State (match detected by SDIS) 


• AHN:  Arrestee hits at NDIS (match detected by NDIS) 


• DHS:   Detainee hits within the State (match detected by SDIS) 
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• DHN:   Detainee hits at NDIS (match detected by NDIS) 


• FHS:  Forensic hits within the State (sum of FH found by SDIS and LDIS labs) 


• FHN:  Forensic hits at NDIS (match detected by NDIS) 


• IA:  Investigations Aided  


• LHS: Legal Index hits within the State (match detected by SDIS) 


• LHN: Legal Index hits at NDIS (match detected by NDIS) 


• OHS:  Convicted Offender hits within the State (match detected by SDIS) 


• OHN:  Convicted Offender hits at NDIS (match detected by NDIS) 


 


Each State CODIS Administrator shall report the following Missing Person data, if 


applicable: 


• ICS:  Confirmed Identifications within the State (sum of Identifications found by 


SDIS and LDIS labs) 


• ICN:  Confirmed Identifications at NDIS (Identification detected by NDIS) 


• ID:  Identifications Aided 


• PIS:  Putative Identifications within the State (sum of Identifications found by 


SDIS and LDIS labs) 


• PIN:  Putative Identifications at NDIS (Identification detected by NDIS) 


 







NDIS Operational Procedures Manual  82 


 


  
 VERSION 12, Effective July 1, 2023: APPROVED June 15, 2023 


APPENDIX A 
 


Federal DNA Identification Act (excerpt) 


34 U. S. C. § 12592  


 


Section 12592. Index to facilitate law enforcement exchange of DNA identification 


information  


 


(a) Establishment of index. The Director of the Federal Bureau of Investigation may establish an 


index of--  


(1) DNA identification records of--    


  (A) persons convicted of crimes; 


(B) persons who have been charged in an indictment or information with a crime; and 


(C) other persons whose DNA samples are collected under applicable legal authorities, 


provided that DNA samples that are voluntarily submitted solely for elimination purposes 


shall not be included in the National DNA Index System;  


(2) analyses of DNA samples recovered from crime scenes;  


(3) analyses of DNA samples recovered from unidentified human remains; and  


(4) analyses of DNA samples voluntarily contributed from relatives of missing persons.  


 


(b) Information. The index described in subsection (a) shall include only information on DNA 


identification records and DNA analyses that are--  


(1) based on analyses performed by or on behalf of a criminal justice agency (or the Secretary of 


Defense in accordance with section 1565 of title 10) in accordance with publicly available 


standards that satisfy or exceed the guidelines for a quality assurance program for DNA analysis, 


issued by the Director of the Federal Bureau of Investigation under section 12591 of this title;  


(2) prepared by-  


(A) laboratories that – 


(i)   have been accredited by a nonprofit professional association of persons actively 


involved in forensic science that is nationally recognized within the forensic science 


community; and 


(ii)  undergo external audits, not less than once every 2 years, that demonstrate 


compliance with standards established by the Director of the Federal Bureau of 


Investigation; or 


(B) criminal justice agencies using Rapid DNA instruments approved by the Director of 


the Federal Bureau of Investigation in compliance with the standards and procedures 


issued by the Director under section 12591(a)(5) of this title; and 


(3) maintained by Federal, State, and local criminal justice agencies (or the Secretary of Defense 


in accordance with section 1565 of title 10) pursuant to rules that allow disclosure of stored DNA 


samples and DNA analyses only--  


(A) to criminal justice agencies for law enforcement identification purposes;  


(B) in judicial proceedings, if otherwise admissible pursuant to applicable statutes or rules;  


(C) for criminal defense purposes, to a defendant, who shall have access to samples and analyses 


performed in connection with the case in which such defendant is charged; or  
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(D) if personally identifiable information is removed, for a population statistics database, for 


identification research and protocol development purposes, or for quality control purposes.  


 


(c) Failure to comply. Access to the index established by this section is subject to cancellation if 


the quality control and privacy requirements described in subsection (b) of this section are not 


met.  


 


(d) Expungement of records.  


(1) By Director.  


(A) The Director of the Federal Bureau of Investigation shall promptly expunge from the index 


described in subsection (a) of this section the DNA analysis of a person included in the index— 


(i) on the basis of conviction for a qualifying Federal offense or a qualifying District of 


Columbia offense (as determined under sections 40702 and 40703 of this title, 


respectively), if the Director receives, for each conviction of the person of a 


qualifying offense, a certified copy of a final court order establishing that such 


conviction has been overturned; or 


(ii) on the basis of an arrest under the authority of the United States, if the Attorney 


General receives, for each charge against the person on the basis of which the 


analysis was or could have been included in the index, a certified copy of a final court 


order establishing that such charge has been dismissed or has resulted in an acquittal 


or that no charge was filed within the applicable time period.  


(B) For purposes of subparagraph (A), the term "qualifying offense" means any of the following 


offenses:  


(i)   A qualifying Federal offense, as determined under section 40702 of this title. 


(ii)  A qualifying District of Columbia offense, as determined under section 40703 of this 


title. 


(iii)   A qualifying military offense, as determined under section 1565 of title 10.  


(C) For purposes of subparagraph (A), a court order is not "final" if time remains for an appeal or 


application for discretionary review with respect to the order.  


(2) By States.  


(A) As a condition of access to the index described in subsection (a) of this section, a State shall 


promptly expunge from that index the DNA analysis of a person included in the index 


by that State if -- 


(i)  the responsible agency or official of that State receives, for each conviction of the 


person of an offense on the basis of which that analysis was or could have been 


included in the index, a certified copy of a final court order establishing that such 


conviction has been overturned; or  


(ii)  the person has not been convicted of an offense on the basis of which that analysis 


was or could have been included in the index, and the responsible agency or official 


of that State receives, for each charge against the person on the basis of which the 


analysis was or could have been included in the index, a certified copy of a final court 


order establishing that such charge has been dismissed or has resulted in an acquittal 


or that no charge was filed within the applicable time period.  


(B) For purposes of subparagraph (A), a court order is not "final" if time remains for an appeal or 
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application for discretionary review with respect to the order. 
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APPENDIX B 
 


Privacy Act Notice for the National DNA Index System 


July 18, 1996, Federal Register Vol. 61, No. 139  
 
 
[Federal Register: July 18, 1996 (Volume 61, Number 139)] 
[Notices]                


[Page 37495-37498] 


From the Federal Register Online via GPO Access [wais.access.gpo.gov] 


[DOCID:fr18jy96-116] 


 


DEPARTMENT OF JUSTICE 


[AAG/A Order No. 119-96] 


 


 Privacy Act of 1974; New System of Records 


 


    Pursuant to the provisions of the Privacy Act (5 U.S.C. 552a) and Office of Management and Budget Circular  


No. A-130, notice is hereby given that the Department of Justice proposes to establish a new system of records to be 


maintained by the Federal Bureau of Investigation. 


    The National DNA Index System (NDIS) (JUSTICE/FBI-017) is a new system of records for which no public 


notice consistent with the provisions of 5 U.S.C. 552a(e) (4) and (11) has been published in the Federal Register. 


    In order to comply with 5 U.S.C. 552a(e) (4) and (11), the public must be given a 30-day period in which to 


comment on new routine use disclosures; and the Office of Management and Budget (OMB), which has oversight 


responsibility under the Act, requires a 40-day period in which to review the system before it is implemented. 


Therefore, the public, the OMB, and the Congress are invited to submit written comments to Patricia E. Neely, 


Program Analyst, Information Management and Security Staff, Information Resources Management, Department of 


Justice, Washington, DC 20530 (Room 850, WCTR Building). Comments from the public must be received by 


August 19, 1996. No further notice will appear in the Federal Register unless comments are received and  


publication pursuant thereto is deemed appropriate. A proposed rule to exempt the system is also being published in 


the ``Proposed Rules''  


Section of today's Federal Register. 


    In accordance with Privacy Act requirements, the Department of Justice has provided a report on the proposed 


system of records to OMB and the Congress. 


 


    Dated: July 8, 1996. 


Stephen R. Colgate, 


Assistant Attorney General for Administration. 


JUSTICE/FBI-017 
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System name: 


    National DNA Index System (NDIS). 


 


System location: 


    Federal Bureau of Investigation: FBI Laboratory, U.S. Department of  


Justice, J. Edgar Hoover Building, 935 Pennsylvania Ave., NW., Washington, DC 20535-0001. 


 


Categories of individuals covered by the system: 


    Individuals in this system include persons designated by criminal justice agencies as belonging to one or more of 


the following groups: 


    A. Convicted offenders: Persons who have been convicted of crimes in Federal, State, and/or local courts where 


the applicable law permits establishment of a DNA record for the convicted person. 


    B. Missing persons and their close biological relatives: Persons reported missing or whose whereabouts are 


unknown and sought and their close biological relatives, such as parents, siblings, and children. 


    C. Victims: Persons, living or dead, who have been victims of crimes where the perpetrator of the crime may have 


[[Page 37496]] carried DNA of the victim away from the crime scene. 


    D. DNA personnel: Personnel in Federal, State, and/or local criminal justice agencies who perform duties related 


to or are responsible for DNA records. 


 


Categories of records in the system: 


    The following definitions are used in this notice: 


    A. A DNA sample is a body tissue or fluid sample usually a blood and/or buccal sample, that can be subjected to 


DNA analysis. 


    B. A DNA profile consists of a set of DNA identification characteristics, i.e., the particular chemical form at the 


various DNA locations (loci), which permit the DNA of one person to be distinguishable from that of another 


person. 


    C. A target DNA profile is a DNA profile submitted by a criminal justice agency for the purpose of identifying 


DNA profiles maintained by NDIS which match the target DNA profile. 


    D. A target DNA profile search is a search of appropriate NDIS DNA records for those records with DNA 


profiles that may match the target DNA profile. 


    E. Personally identifiable information is information such as names, dates of birth, or social security numbers 


which are normally used to identify individuals. Personally identifiable information, as used in this notice, does not 


include information derived from the examination of a DNA sample. 


    F. A DNA record includes the DNA profile as well as data required to manage and operate NDIS, i.e., the NDIS 


Agency identifier which serves to identify the submitting agency; the NDIS Specimen Identification Number; 


information related to the reliability and maintainability of the DNA profiles; and names of the participating 


laboratories and DNA personnel associated with DNA profile analyses. 


    Records in this system do not include DNA samples but do include DNA profiles of persons described under 


``Categories of Individuals Covered by the System'' in paragraph A-C. DNA records are input by criminal justice 


agencies for use by the NDIS. NDIS includes the names of DNA personnel associated with DNA profile analyses, 


the date after which DNA records from a given DNA analyst can be accepted, and, when applicable, the date after 


which associated DNA records are not accepted. NDIS does not contain case-related or other personally identifying 


information about the person from whom the DNA sample was collected. 


 


    DNA records are maintained as follows: 


    1. The Convicted Offender Index, consisting of DNA records from convicted offenders; 


    2. The Missing Persons Index, consisting of DNA records from missing persons; 


    3. The Close Biological Relatives Index, consisting of DNA records from close biological relatives of missing 


persons; 


    4. The Unidentified Persons Index, consisting of DNA records from recovered living persons (e.g., children who 


can't and others who can't or refuse to identify themselves), and recovered dead persons (including their body parts 


and tissues), whose identities are not known; 


    5. The Victims Index, consisting of DNA records from victims, living or dead, from whom DNA may have been 
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carried away by perpetrators; 


    6. The Forensic Index, consisting of DNA records from persons whose identities are not known with certainty and 


who left DNA at the scene of a crime or whose DNA was carried away from it; and  


    7. The Population File, consisting of DNA profiles intended to represent various population segments found in the 


United States. The Population File consists of DNA records from individuals whose identities may be: (a) Known 


to; (b) not known, but determinable under some circumstances by; or (c) not known and not determinable by the 


criminal justice agency submitting the DNA records to NDIS. 


 


Authority for maintenance of the system: 


    The Violent Crime Control and Law Enforcement Act of 1994, Pub. L. No. 103-322, 108 Stat. 1796. 


 


Purpose(s): 


    The purpose of this system and the DNA records maintained in the system is to provide a national storage 


medium for DNA records input by criminal justice agencies. These records can be searched in order to identify 


DNA associations with a DNA record obtained during an investigation of a crime or a missing person. The system is 


also maintained for statistical, identification research, and protocol development and quality control purposes. 


    In addition to DNA records, records about DNA personnel are maintained in the system. The purposes of these 


DNA personnel records are to control the acceptance of DNA records by NDIS and to facilitate criminal justice 


agency contracts required to resolve potential DNA matches. 


 


Routine uses of records maintained in the system, including categories of users and the purposes of such uses: 


    1. Direct disclosures of NDIS records are made to the Federal, State, and local criminal justice agencies who 


participate in NDIS. As a result of an NDIS search by a criminal justice agency, the NDIS system analyzes the target 


DNA profile entered by the search agency and may identify a potential match. Where NDIS identifies a potential 


match, the matching DNA's records will be disclosed to the criminal justice agencies associated with the match. 


    2. The Federal statute which authorizes NDIS also provides that the FBI and other criminal justice agencies 


participating in NDIS may make secondary or indirect disclosures of DNA records: 


    (A) To criminal justice agencies for law enforcement identification  


purposes; 


    (B) In judicial proceedings, if otherwise admissible pursuant to applicable statutes or rules; 


    (C) For criminal defense purposes, to a defendant, who shall have access to samples and analyses performed in 


connection with the case in which defendant is charged; or 


    (D) If personally identifiable information is removed, for a population statistics database, for identification 


research and protocol development purposes, or for quality control purposes. 


 


    Note: Personal information such as names are not found in NDIS.  However, operational identifiers such as the 


Specimen No., Criminal Justice Agency Identifier, and DNA Personnel identifier, are contained in NDIS. Although 


unlikely, the identity of an individual could, under some circumstances, be ascertained with the disclosure of such 


numbers for purposes stated in (D) above. This is only possible when access to a criminal justice agency's records is 


provided to the holder of the operational identifiers. Therefore, to ensure that such associations are not made, these 


operational numbers will be removed before disclosure for these purposes. 


 


    3. A record may be disclosed from this system of records to the  


National Archives and Records Administration and the General Services Administration in records management 


inspections conducted under the authority of 44 U.S.C. 2904 and 2906, to the extent that legislation governing the 


records permits. 


[[Page 37497]] 


 


Policies and practices for storing, retrieving, accessing, retaining, and disposing of records in the system: 


 


Storage: 


    Information maintained in NDIS is stored electronically for use in a computer environment. 
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Retrievability: 


    The primary method for retrieving information from NDIS is the target DNA profile search described in the 


routine use disclosure provisions of this notice. 


    The NDIS Custodian may retrieve records based on: the DNA profile, the NDIS Agency identifier, the NDIS 


Specimen Identification Number, and/or DNA personnel identifier. Criminal justice agencies with direct access to 


NDIS may retrieve their records by the NDIS Agency identifier, NDIS Specimen Identification Number, or DNA 


personnel identifier but only to inspect, modify, or delete their own DNA records. 


    Since NDIS records contained in NDIS do not include personal identifiers of the individuals from whom the DNA 


samples were collected, retrieval by personal identifiers of these record subjects is not possible. 


 


Safeguards: 


    All records in NDIS are protected from unauthorized access through appropriate administrative, physical, and 


technical safeguards. These safeguards include restricting access to those with a need-to-know to perform their 


official duties, using locks and alarm devices, and encrypting data communications. 


    No personally identifiable information about individuals who provided DNA samples is maintained in NDIS. 


Therefore, names and personally identifiable information of NDIS DNA records cannot be disclosed directly from 


NDIS. (NDIS does, however, maintain the names of NDA personnel.) 


    NDIS will disclose to a criminal justice agency the DNA records of another criminal justice agency only when 


there is a potential DNA match. Any additional disclosures of personally identifiable information or other case-


related data are made directly by the criminal justice agencies from their own files and records, not from NDIS. 


    Although ostensibly devoid of personally identifiable information, DNA records in NDIS contain an NDIS 


Specimen Identification Number, NDIS Agency identifier, and a DNA personnel identifier for law enforcement 


and/or general operational purposes. Since it is possible, in some circumstances, to use those numbers together with 


the appropriate agency's own records to identify the individuals represented by the DNA records, additional 


precautions are taken. 


    The precautions involve removal of the Specimen Identification Numbers, NDIS Agency identifiers, and DNA 


personnel identifiers, prior to disclosure pursuant to the 2(D) routine use. (See the ``Routine Uses of Records 


Maintained in the System'' section of this notice.) Thus, NDIS will periodically generate DNA profile data sets, 


consisting of anonymous DNA profiles, for population statistics databases, for identification research and protocol 


development purposes, or for quality control purposes. 


    Criminal justice agencies are prohibited from submitting a DNA record for inclusion in the NDIS Population File 


for investigative purposes. The only target DNA profile searches conducted against the Population File are those 


necessary to eliminate duplicate DNA profiles representing the same individual. 


    Finally, criminal justice agencies with direct access to NDIS must agree to adhere to national quality assurance 


standards for DNA testing, undergo semi-annual external proficiency testing, and restrict access to DNA samples 


and data. The NDIS will not accept DNA analyses from those agencies and/or DNA personnel who fail to comply 


with these standards and restrictions; and the NDIS Custodian is authorized to restrict access to and delete any DNA 


records previously entered into the system. 


 


Retention and Disposal: 


    DNA records generated by criminal justice agencies, together with the personal identifying information of DNA 


personnel, shall be retained in NDIS as long as they are substantiated by internal records of the submitting agency 


and are permitted either by consent, by judicial/criminal justice authority, or by Federal, State, or local law. Records 


may be deleted by the originating criminal justice agency or by other Federal, State, or local authorities who are 


responsible for deleting any records that are no longer permitted or appropriate for retention in NDIS. DNA records 


submitted to NDIS and then found to be inaccurate shall either be modified to achieve accuracy or deleted  


from NDIS by the submitting agency. 


    Agencies granted access to NDIS are required to establish and maintain a system of controls to ensure that 


continued use of their DNA records in NDIS is lawfully permitted. Such a system of controls shall ensure that DNA 


records in NDIS which are authorized by the consent of individuals, for example, are retained in NDIS only for the 


duration and within the scope of the consent. 


    The NDIS Custodian has the authority to determine that certain DNA records in NDIS should be deleted or, 


alternatively, suspended from use for a period of time determined appropriate by the NDIS Custodian. The criminal 
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justice agencies whose records are affected by a determination to delete or suspend records in NDIS shall be notified 


of this determination and the nature of the deletion or suspension. The NDIS Custodian may subsequently decide to 


either restore or delete the suspended records, and shall notify the affected agency of this subsequent determination. 


    The DNA personnel identifier for a single individual is deleted from NDIS only after all DNA records associated 


with that individual are deleted. 


 


System manager(s) and address: 


    Director, Federal Bureau of Investigation, c/o National DNA Index System Custodian, FBI Laboratory, U.S. 


Department of Justice, J. Edgar Hoover Building, 935 Pennsylvania Avenue, NW., Washington, DC 20535-0001. 


 


Notification procedure: 


    None. This system of records has been exempted from subsections (d) and (e)(4)(G) pursuant to subsection (j)(2) 


of the Privacy Act, and thus is exempt from the notification provision. 


 


Records access procedure: 


    This system of records has been exempted from subsection (d) and (e)(4)(H) pursuant to subsection (j)(2) of the 


Privacy Act, and thus is exempt from its access provisions. NDIS does not retain information that would allow the 


NDIS Custodian, independent of the agency which originated the DNA record, to personally identify the record by 


name or other personal identifier. However, subject to applicable Federal, State, and local law and procedures, the 


following alternative procedures are available by which an individual may request access to records in NDIS. 


 


    1. Subjects of DNA Records: 


    a. Convicted Offender Records: The individual may contact the Federal, State or local authority (the authorized 


agency) which ultimately received the collected DNA sample to obtain instructions on how to access his/her record. 


The authorized agency has the DNA record, if one exists, including information as to whether the DNA record has 


been submitted to NDIS. Only the authorized agency would have information sufficiently specific to [[Page 37498]] 


permit retrieval of the record from its files by name or other personally identifiable information. The authorized 


agency may also retrieve the DNA record, if any, that was submitted to NDIS, once locally specified requirements 


are met. 


    In addition, where a convicted offender is relocated voluntarily or  


involuntarily to a criminal justice agency (i.e., penal institution or parole and probation authorities) for custodial or 


supervisory purposes in another State or jurisdiction, the DNA record may be created by the new host criminal 


justice agency or other State (or Federal) authority from a DNA sample collected from the Convicted Offender at the 


new host criminal justice agency or other State (or Federal) authority. In such circumstances, the individual may 


contact such agency or authority for access instructions. 


    b. Close Biological Relatives of Missing Persons and Victims; Living Victims; and Missing Persons Who Have 


Been Located: These individuals must contact the criminal justice agency (Federal, State, or local) which collected 


and processed the DNA sample to generate the DNA record. The criminal justice agency can then advise the 


individual about procedures for access to the DNA record. Such agency may also retrieve the DNA record, if any, 


that was submitted to NDIS, once locally specified requirements are met. 


    2. Records of DNA Personnel: These individuals may write to the Federal, State, or local criminal justice agency 


by which they are or were employed. 


    3. FBI generated records: The subject of an FBI-generated DNA record may address a Freedom of 


Information/Privacy Act (FOIA/PA) request to the Director, FBI, at the address given at the end of this paragraph. 


DNA personnel employed by the FBI may also address their requests to the system manager; however, all the 


information in NDIS concerning DNA personnel is also contained in the FBI's Central Records System (CRS), 


which may contain additional information. To request access to the CRS, DNA personnel may address an FOIA/PA 


request to the Director, FBI, U.S. Department of Justice, J. Edgar Hoover Building, 935 Pennsylvania Ave., NW., 


Washington, DC 20535-0001. 


 


Contesting records procedure: 


    This system of records has been exempted from subsections (d) and (e)(4)(H) pursuant to subsection (j)(2) of the 


Privacy Act, and is thus exempt from its amendment and correction provisions. However, subject to applicable 
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Federal, State, and local laws and procedures, the following alternative procedures are available by which an 


individual may contest his/her records: 


    1. All Subjects of DNA Records: The requester must follow the same  


procedures for contesting records as those outlined under ``Record Access Procedures.'' In addition, the requester 


should be aware of the following: 


    a. DNA records submitted to NDIS and contested on the basis of inaccurate information must be resolved with the 


criminal justice agency that submitted the DNA record NDIS. If a contested DNA record is found to be inaccurate 


by the criminal justice agency submitting the DNA record, such agency shall correct the inaccurate DNA record by 


either amending or deleting the record. 


    b. DNA records submitted to NDIS and contested on the basis of the authority to retain the DNA record must be 


resolved with the criminal justice agency that submitted the contested DNA record. If such agency determines that 


the contested DNA records should not be included in NDIS, such agency must delete the contested DNA record. 


    2. Records of All DNA Personnel: DNA personnel must follow the same procedures for contesting records as 


those outlined under ``Record Access Procedures.'' 


 


Record source categories: 


    DNA records in NDIS are received from Federal, State, and local criminal justice agencies. These DNA records 


may be derived from DNA samples obtained by Federal, State, and local and criminal justice agencies or their 


agents (public or private). 


 


Systems exempted from certain provisions of the Act: 


    The Attorney General has exempted this system of records from subsection (c) (3) and (4); (d); (e) (1), (2), and 


(3); (e)(4) (G) and (H); (e) (5) and (8); and (g) of the Privacy Act pursuant to 5 U.S.C. 552a(j)(2). Rules are being 


promulgated in accordance with the requirements of 5 U.S.C. 553 (b), (c), and (e); and are being published in the 


Federal Register. 


[FR Doc. 96-18328 Filed 7-17-96; 8:45 am] 
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APPENDIX C 
 


FEDERAL DNA ADVISORY BOARD RESOLUTION 
 


RESOLUTION ON 


 REVIEW OF PRIVACY ISSUES  
 


 


 In accordance with the charter of the DNA Advisory Board (Board) as amended February 1, 


2000, the Board has considered and discussed standards for acceptance of DNA profiles in the 


Federal Bureau of Investigation’s (FBI’s) Combined DNA Index System (CODIS) which take 


account of relevant privacy, law enforcement and technical issues.  In the discharge of its 


responsibilities, the Board makes the following recommendations to the Director of the FBI: 


 


 “That the DNA Advisory Board has reviewed the access and disclosure provisions of the 


Federal DNA Identification Act of 1994 (42 U.S.C. §14132) and determined the provisions to 


sufficiently limit the scope of access to the DNA analyses and DNA samples in the national 


DNA identification system.  Further, the Board supports the current level of enforcement of such 


access and disclosure provisions by the Department of Justice and the FBI and encourages the 


continuation of such efforts. 


 


The Board agrees with the FBI’s interpretation of the access provisions if 


personally identifiable information is removed, that such purposes be strictly 


construed to include a population statistics database, for forensic identification, 


forensic research and forensic protocol development purposes or for quality 


control purposes.  These samples should only be used by the aforementioned 


authorities in accordance with the DNA Identification Act of 1994, should not be 


used for non-forensic purposes, and should not be totally consumed for research 


purposes because these samples should be preserved for future forensic 


identification. 


 


The DNA Identification Act provides that access to the national DNA index is 


subject to cancellation if the privacy requirements are not met.  


 


States receiving Federal Byrne or DNA grant funding must agree to comply with 


the access and disclosure provisions of the DNA Identification Act of 1994. 


 


The Privacy Act notice for the National DNA Index System (NDIS) limits the 


type of data stored in NDIS and provides that no personal information concerning 


the convicted offender DNA specimens is stored in NDIS.  The Privacy Act 


notice also emphasizes that the intended and primary users of NDIS are criminal 


justice agencies. 


 


Additionally, the Board understands that states seeking to participate in NDIS 
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must execute a Memorandum of Understanding with the FBI in which they agree 


to comply with the access and disclosure provisions of the DNA Identification 


Act.  A state’s participation in NDIS is subject to accountability and audit.  In the 


event that a State fails to abide by the MOU, access to NDIS will be terminated 


and the State will lose its license to use the CODIS software.   


 


 “That the DNA Advisory Board has reviewed state laws on access and disclosure and makes 


the following findings: 


 


Forty-six states provide for the confidentiality of DNA records and/or samples. 


 


Thirty-two states provide criminal penalties for the unauthorized disclosure of 


DNA records.  Fifteen states penalize attempts to tamper or tampering with a 


DNA sample. 


 


While half of the states appear to be more restrictive of access than the DNA 


Identification Act, there are several states (including those four states with no 


specific confidentiality provisions) that appear to permit more access than the 


DNA Act.  Of concern are those states, who, on the face of their state laws, appear 


to permit more access to their DNA data and DNA samples.  These states, 


however, have agreed to comply with the Federal DNA Identification Act, by 


their execution of the statutory assurances for receipt of Federal funding.  


Additionally, states with more permissive laws who are participating, and/or seek 


to participate in NDIS, must comply with the Federal DNA Identification Act and 


their compliance will be audited by the Department of Justice’ Office of Inspector 


General.   


 


Accordingly, the Board recommends that State laws on convicted offender DNA 


databases and databanks expressly provide for the confidentiality of DNA records 


and DNA samples, limit access and disclosure of the DNA records and DNA 


samples in accordance with the Federal DNA Identification Act of 1994 and 


proscribe criminal penalties for the unauthorized disclosure of DNA records and 


tampering with DNA samples.  


 


 


 


 “That the DNA Advisory Board endorses the recommendations of the National Commission 


on the Future of DNA Evidence concerning retention of CODIS convicted offender database 


samples and a copy of that recommendation is attached.  In addition, the Board wishes to 


emphasize the important quality control goals facilitated by the retention of convicted offender 


samples.”  


 


Specifically, the Board notes that, in the event of a possible CODIS hit, the 


confirmation identification process may require the reanalysis of the convicted 
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offender DNA sample.  Retention of those convicted offender DNA samples 


facilitates the rapid reanalysis of a convicted offender sample to confirm a 


possible CODIS match.  Swift confirmation of a possible offender hit is important 


so as not to lose track of the offender (i.e., parole).  


 


The Board is aware that currently only one state, Wisconsin, requires the 


destruction of the convicted offender DNA sample after analysis but that state has 


yet to destroy these samples because of their transition from DNA RFLP to DNA 


STR technology.  Because new more effective DNA technologies may arise and 


the necessity to reanalyze the convicted offender samples for databasing may 


become desirable in the future, retention of these convicted offender samples is 


justified.   


 


 


 


 


December 7, 2000  


DNA Advisory Board 


Arlington, Virginia  
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Recommendation of the National Commission on the Future of DNA Evidence  


to the Attorney General 


 


Retention of CODIS convicted offender database samples 


 


On March 8, 1999, you sent the Chair of the National Commission on the Future of DNA 


Evidence a letter requesting that the Commission include in its deliberations and 


recommendations several privacy related matters including the issue of database sample 


retention.  Pursuant to that letter, on August 31, 1999, the Commission approved its 


recommendations to you on the issue of arrestee sampling.  Attached below is the 


recommendation on CODIS offender database sample retention. 


 


Through the course of its consideration of the sample retention issue, the Commission identified 


both benefits to the long term retention of convicted offender samples as well as legitimate 


privacy questions which must be addressed,  The Commission recognizes , however, that most of 


these issues exist because the United States remains in the early stages of DNA database use. 


 


There are numerous arguments for and benefits to the retention of samples.  First, they provide 


quality assurance and control.  The growing trend across the country is for the expansion of the 


database to include more qualifying offenders in the database.  The number of offenders required 


to be in the database continues to grow, creating more pressure on laboratories performing the 


analysis.  A result of that trend, as well as recent recommendations by the Commission and 


Federal funding for the outsourcing of sample analysis, is that the number of laboratories looking 


to perform this work is growing.  The Commission believes that, even with stringent quality 


control standards in place, it would be an error to deny the possibility of mistakes in the analysis 


of offender samples.  In the event that errors are made on a large scale, the retesting of those 


samples could be important.  Furthermore, if the need arises to retest, it is clear that re-sampling 


of offenders would be a very expensive process. 


 


Many states also use retained database samples in the investigative process itself.  When ‘hits’ 


are made through the database, many states confirm the validity of the hit by retesting the 


database samples before executing a warrant to draw a sample from the identified suspect.  


 


Changes in DNA technology also present reasons for sample retention.  Many states already face 


the issue of retesting old database samples as a result of the development and use of PCR 


technology.  Those states who initially developed their databases using RFLP would be faced 


with the task of starting over with the offender collection process.   


 


The Commission also recognizes that with the retention of whole blood or saliva samples from 


convicted offenders comes certain privacy concerns.  While the nature of a digitized DNA 


profile at 13 STR loci used in the CODIS system present few opportunities for manipulation 


beyond its intended use, whole sample DNA contains significantly more sensitive information 


about an individual.  
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Recommendation: 


 


Public trust in a DNA database system must be maintained by the continued analysis of and 


attention to relevant privacy considerations. Given the relatively early stage of development of 


the convicted offender DNA database, engendering public trust is particularly important,  The 


issue of sample retention is one which raises many of those privacy matters and as such, should 


be continually evaluated. 


 


The Commission recommends that, in no later than five years, a formal evaluation of sample 


retention issues should be conducted by a broad based, representative body.  Sample retention, 


even with continued analysis of privacy issues should be conditioned on the following: 


 


  First, all states should adopt criminal penalties for the misuse of DNA records and   


  samples.  Currently, only 34 states have passed such legislation. 


 


  Second, research on database records or samples should be limited to that which is   


  directly related to the use of DNA evidence for forensic identification purposes, unless  


  the individuals whose DNA has been taken have given their informed consent. 
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APPENDIX D36 
PCR Loci Accepted at NDIS 


                               PCR Loci Accepted at NDIS 


Locus  NDIS Allelic Range  Offender1 Forensic2 Missing Person 


and Unidentified 


Human 


(Remains)3 


Relatives of 


Missing 


Person1 


CSF1PO  <6, 6-15, >15 Required Required Required Required 


FGA  <18, 18-30, >30 Required Required Required Required 


TH01  <5, 5-10, >10 Required Required Required Required  


TPOX  <6, 6-13, >13 Required Required Required Required  


vWA  <11, 11-21, >21 Required Required Required Required 


D3S1358  <12, 12-19, >19 Required Required Required Required 


D5S818  <7, 7-16, >16 Required Required Required Required 


D7S820  <6, 6-14, >14 Required Required Required Required 


D8S1179  <8, 8-18, >18 Required Required Required Required 


D13S317  <8, 8-15, >15 Required Required Required Required 


D16S539  <5, 5-15, >15 Required Required Required Required 


D18S51  <9, 9-26, >26 Required Required Required Required 


D21S11  <24.2, 24.2-38, >38 Required Required Required Required 


Amelogenin  X, Y Accepted Accepted Required Required 


D2S1338  <15, 15-28, >28 Required Required Required Required  


D19S433  <9, 9-17.2, >17.2 Required  Required  Required  Required  


Penta D  <2.2, 2.2-17, >17 Accepted Accepted Accepted Accepted 


Penta E  <6, 6-24, >24 Accepted  Accepted Accepted Accepted 


D1S1656  <9, 9-20.3, >20.3 Required   Required Required  Required  


D2S441  <9, 9-16, >16 Required  Required  Required Required  


D10S1248  <8, 8-18, >18 Required  Required  Required  Required  


D12S391  <14, 14-27, >27 Required  Required  Required  Required  


D22S1045  <8, 8-19, >19 Required  Required  Required  Required  


SE33  <4.2,  4.2 - 37, >37 Accepted Accepted Accepted Accepted 


D6S1043  <7, 7-25, >25 Accepted Accepted Accepted Accepted 


 


The CODIS Core Loci are those listed above as ‘Required’. The loci listed as ‘Accepted’ may be uploaded to NDIS 


and used in generating search results. In accordance with applicable State laws and procedures, States may store and 


retain additional STR loci not listed above at SDIS and LDIS.     


  
1The minimum number required for the Offender category (includes Convicted Offender, Arrestee, Detainee, Legal and 


Multi-allelic Offender) is the 20 CODIS Core Loci and for the Relatives of Missing Person category is the 20 CODIS Core 


Loci and Amelogenin. 


 
36 The absence of any particular locus from this Appendix does not suggest the unsuitability of the locus for forensic 


application. 
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2
An analysis of all CODIS Core Loci must be attempted for the Forensic category (includes Forensic Unknown, 


Forensic Mixture and Forensic Partial).  A minimum of the 13 Original CODIS Core Loci is required to routinely 


search a Forensic Unknown profile, provided however, that a minimum of 8 of the Original CODIS Core Loci is 


required to routinely search a Forensic Mixture or Forensic Partial profile if such profile satisfies a statistical 


threshold for match rarity of one in ten million at moderate stringency (moderate match estimate).     
3 An analysis of all 20 CODIS Core Loci and Amelogenin must be attempted for Missing Person and Unidentified 


Human (Remains).    
 


  


 YSTR Loci Accepted at NDIS 


Locus NDIS Allelic Range  Offender1 Forensic2 Missing Person 


and Unidentified 


Human 


(Remains) 


Relatives of 


Missing Person 


DYS19 <10, 10-19, >19 Accepted Accepted Accepted Accepted 


DYS385  <7, 7-25, >25 Accepted Accepted Accepted Accepted 


DYF387S1  <30, 30-44, >44 Accepted Accepted Accepted Accepted 


DYS389 I <10, 10-15, >15 Accepted Accepted Accepted Accepted  


DYS389 II <24, 24-34, >34 Accepted Accepted Accepted Accepted 


DYS390 <18, 18-27, >27 Accepted Accepted Accepted Accepted 


DYS391 <8, 8-13, >13 Accepted Accepted Accepted Accepted 


DYS392 <7, 7-18, >18 Accepted Accepted Accepted Accepted 


DYS393 <8, 8-16, >16 Accepted Accepted Accepted Accepted 


DYS438 <8, 8-12, >12 Accepted Accepted Accepted Accepted 


DYS437 <13, 13-17, >17 Accepted Accepted Accepted Accepted 


DYS439 <8, 8-15, >15 Accepted Accepted Accepted Accepted 


DYS448 <17, 17-24, >24 Accepted Accepted Accepted Accepted 


DYS449 <22, 22-40, >40 Accepted Accepted Accepted Accepted 


DYS456 <13, 13-18, >18 Accepted Accepted Accepted Accepted 


DYS458 <14, 14-20, >20 Accepted Accepted Accepted Accepted 


DYS460 <7, 7-14, >14 Accepted Accepted Accepted Accepted 


DYS481 <17, 17-32, >32 Accepted Accepted Accepted Accepted 


DYS518 <32, 32-49, >49 Accepted Accepted Accepted Accepted 


DYS533 <7, 7-17, >17 Accepted Accepted Accepted Accepted 


DYS549 <7, 7-17, >17 Accepted Accepted Accepted Accepted 


DYS570 <10, 10-25, >25 Accepted Accepted Accepted Accepted 


DYS576 <11, 11-23, >23 Accepted Accepted Accepted Accepted 


DYS627 <11, 11-27, >27 Accepted Accepted Accepted Accepted 


DYS635 <20, 20-26, >26 Accepted Accepted Accepted Accepted 


DYS643 <6, 6-17, >17 Accepted Accepted Accepted Accepted 


YGATAH4 <8, 8-13, >13 Accepted Accepted Accepted Accepted 


Y-Indel 1,2 Accepted Accepted Accepted Accepted 
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In accordance with applicable State laws and procedures, States may store and retain additional Y STR loci not listed above 


at SDIS and LDIS.   


 


1The Offender category includes Convicted Offender, Arrestee, Detainee, Legal and Multi-allelic Offender.  
2
The Forensic category includes Forensic Unknown, Forensic Mixture and Forensic Partial.     


 


 


 


MtDNA Data Accepted at NDIS 


Regions Searchable 


Positions 


Offender1 Forensic2  Missing 


Person & 


Unidentified 


Human 


(Remains) 


Relatives of 


Missing 


Person 


HV1 


 


(16,024-


16,365)* 


Accepted Accepted Accepted Accepted 


HV2 73-340* Accepted Accepted Accepted Accepted 


Control 


Region 


16024-576 Accepted Accepted Accepted Accepted 


*For Forensic DNA records, a minimum of 600 bases in the defined regions of HV1 and HV2, is required. 


   
1The Offender category includes Convicted Offender, Arrestee, Detainee, Legal and Multi-allelic Offender. 
2
The Forensic category includes Forensic Unknown, Forensic Mixture and Forensic Partial.  
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APPENDIX E37 


PCR STR Kits Accepted at NDIS38 


PCR STR Kits Accepted at NDIS 


Manufacturer Kit Name 


ANDE FlexPlex27 (A0210001057) 


Life Technologies (AB) AmpF/STR® Profiler Plus (Part Number 4303326) 


Life Technologies (AB) AmpF/STR® COfiler (Part Number 4305246) 


Life Technologies (AB) AmpF/STR® Profiler Plus and AmpF/STR® COfiler (Part 


Number 4305979) 


Life Technologies (AB) AmpF/STR® Profiler Plus ID (Part Number 4330284) 


Life Technologies (AB) AmpF/STR® Profiler Plus ID and AmpF/STR® COfiler (Part 


Number 4330621) 


Life Technologies (AB) AmpF/STR® Identifiler  (Part Number 4322288) 


Life Technologies (AB) AmpF/STR® IdentifilerDirect (Part Number 4408580)  


Life Technologies (AB) AmpF/STR® IdentifilerPlus (Part Number 4427368) 


Life Technologies (AB) GlobalFiler® Express (Part Numbers 4474665 & 4476609)** 


Life Technologies (AB) GlobalFiler® (Part Number 4476135)** 


Thermo Fisher 


Scientific 


VeriFiler Express™ (Catalog Numbers A32014, A32070, 


A33032) 


Thermo Fisher 


Scientific 


VeriFiler Plus™ (Catalog Number A35495) 


Promega PowerPlex® 1.1(Catalog numbers DC6091/6090) 


Promega PowerPlex® 1.2 (Catalog numbers DC 6101/6100) 


Promega PowerPlex® 2.1 (Catalog numbers DC 6471/6470) 


Promega PowerPlex® 16 (Catalog numbers DC 6531/6530) 


Promega PowerPlex® 16 BIO (Catalog numbers DC 6541/6540) 


Promega PowerPlex® 16 HS (Catalog numbers DC 2100/2101) 


Promega PowerPlex® 18 D (Catalog numbers DC 1802/1808) 


Promega Powerplex® Fusion (Catalog numbers DC 2402/2408)** 


Promega Powerplex® Fusion 6C (Catalog numbers DC 


2705/2720/2780)** 


Promega Monoplex* Monoplex D5S818 (Catalog number DC6161) 


Promega Monoplex* Monoplex D7S820 (Catalog number DC6141) 


Promega Monoplex* Monoplex D13S317 (Catalog number DC6151) 


Promega Monoplex* Monoplex D16S539 (Catalog number DC6131) 


Promega Monoplex* Monoplex TH01 (Catalog number DC5081) 


Promega Monoplex* Monoplex TPOX (Catalog number DC5111) 


Promega Monoplex* Monoplex CSF1PO (Catalog number DC5091) 


 
37 The absence of a PCR, miniSTR or YSTR Kit from this Appendix does not suggest the unsuitability of that 


particular PCR Kit for forensic application. 
38 PCR kits in bold contain the required 20 CODIS Core Loci required effective January 1, 2017. 
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Promega Monoplex* Monoplex vWA (Catalog number DC5141) 


Qiagen Investigator 24plex QS (Catalog numbers 382415/382417)** 


Qiagen Investigator 24plex GO! (Catalog numbers 382426/382428)** 


*Monoplexes are all fluorescene-labeled and have same chemistry as when contained in multiplex kits. 


**For these megaplex STR kits, it is important for laboratories to review and re-evaluate existing analytical 


thresholds, stochastic thresholds and interpretation guidelines, as appropriate, during validation and implementation 


of these kits. 


 


PCR miniSTR Kits Accepted at NDIS 
 


PCR miniSTR Kits Accepted at NDIS* 


Manufacturer Kit Name 


Life Technologies (AB) AmpF/STR™ MiniFiler (Part Number 4373872) 


 


*Because kits containing miniSTR loci are designed to address compromised DNA samples, a laboratory planning 


to use a miniSTR kit to generate DNA records for upload to NDIS shall review and re-evaluate existing analytical 


thresholds, stochastic thresholds and interpretation guidelines, as appropriate, during its validation and 


implementation of the miniSTR kit. 
 


YSTR Kits Accepted at NDIS  
 


YSTR Kits Accepted at NDIS* 


Manufacturer Kit Name 


Life Technologies (AB) AmpFlSTR™Yfiler™ (Catalog number 4359513) 


Life Technologies (AB) AmpFlSTR™Yfiler™ Plus (Catalog numbers 4484678/4482730) 


Promega Powerplex Y (Catalog numbers 6760/6761) 


Promega Powerplex Y23 (Catalog numbers DC2305/DC2320) 


*Because YSTR multiplex kits can exhibit elevated stutter, a laboratory planning to use a YSTR multiplex kit to 


generate DNA records for upload to NDIS shall review and re-evaluate existing analytical thresholds, stochastic 


thresholds and interpretation guidelines, as appropriate, during its validation and implementation of the YSTR 


multiplex kit.  


NGS Kits Accepted at NDIS 
 


NGS Kits Accepted at NDIS 


Manufacturer Kit Name Technology 


Promega PowerSeq™ CRM Nested System (Catalog # AX5810) MtDNA 


Thermo Fisher 


Scientific 


Applied Biosystems™ Precision ID mtDNA Whole Genome 


Panel (Catalog # A30938)** 


MtDNA*** 


Verogen ForenSeq™ DNA Signature Prep Kit (TG-450-1001/TG-450-


1002)* 


STR, YSTR 
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Verogen ForenSeq MainstAY kit (V16000142/V16000128) STR, YSTR 


*A laboratory shall determine if evaluation of locus specific analytical and stochastic thresholds are necessary as 


part of its validation of the kit in accordance with manufacturer recommendations.  For example, for the ForenSeq™ 


DNA Signature Prep Kit, the manufacturer recommends using caution for interpretation of DYS392 and D22S1045 


(see https://verogen.com/wp-content/uploads/2018/08/ForenSeq-DNA-Prep-Guide-VD2018005-A.pdf at pages 32, 


35, and 38-40). 


**A laboratory must evaluate homopolymeric regions as part of its validation.  Laboratories planning to use the 


Applied Biosystems™ Precision ID mtDNA Whole Genome Panel in conjunction with the applicable 


instrumentation must exercise care in developing interpretation parameters for the homopolymeric regions. 


*** Only mtDNA control region data is approved for upload to NDIS. 
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APPENDIX F 


 


Guidelines for Submitting Requests 


for Approval of New PCR Loci 


or New/Modified PCR Kits 


 
F.1 Establishment of CODIS Core Loci 


The Federal Bureau of Investigation (FBI) is responsible for specifying the CODIS Core Loci 


and required controls for submission of DNA records to NDIS. 


 


The FBI, in consultation and collaboration with the forensic science community, established core 


loci for PCR DNA records for inclusion in NDIS (also known as “CODIS Core Loci”).  For the 


PCR data, the FBI has also approved PCR kits for use at NDIS. 


 


The FBI encourages the NDIS participating laboratories to continue in these collaborations and 


when appropriate, submit requests for the approval of new loci and/or new PCR kits. 


 


F.2 Request for Approval of New PCR Loci or New/Modified PCR Kits   


A request to add a new locus or a new PCR kit shall be submitted by an NDIS participating 


laboratory to the NDIS Custodian and include the appropriate documentation. 


 


The NDIS Custodian shall be contacted for any changes or modifications to a PCR kit previously 


approved for use at NDIS. 


 


F.3 Criteria Used in Reviewing Requests   


Requests submitted to the NDIS Custodian for the approval of new loci or a new/modified PCR 


kit will be reviewed and evaluated by a panel designated by the FBI.  The panel will consider the 


following criteria, as appropriate, in determining whether to approve a new locus or a new PCR 


kit for a specific application: 


 


1. Concordant Studies (including performance and validation studies for different 


platforms) 


2. Mixed Samples 


3. Non-Probative Samples 


4. Population Studies  


5. Precision Studies  


6. Proficiency/Qualifying Samples 


7. Reproducibility 


8. Sensitivity Assays (to determine the best template for successful amplification) 
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9. Articles, if any, submitted for publication relating to the internal validation studies 


10. And such other information as may be needed by the FBI in order to make a 


determination on the compatibility and suitability of the loci or kit for use at NDIS 


 


The NDIS participating laboratory submitting a request shall address the criteria referenced 


above and include appropriate documentation.  The documentation relating to the studies 


referenced above should include the number of samples or cases analyzed and a summary of the 


study and results.   


 


The FBI reserves the right to request additional information and documentation, as necessary, in 


order to conduct a thorough review and evaluation. 


 


F.4 Response to Request    


Once a determination is made by the FBI panel and approved by the NDIS Procedures Board, the 


NDIS participating laboratory shall be contacted with the response to the request.   


 


Any modification of the CODIS Core Loci shall be preceded by the FBI providing notice to 


Congress six months in advance of any such addition in accordance with Federal law [34 U.S.C. 


§40721].   


 


NDIS acceptable PCR loci and kits are listed in Appendices D and E, respectively.  
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 APPENDIX G  
 


Plan for the Release of Information in the Event of a 
“Partial Match” at NDIS 


 
 


For purposes of this Plan, a “partial match” is a moderate stringency candidate match between 


two single source profiles having at each locus at least one allele in common indicating that a 


potential familial relationship may exist between the offender and the putative perpetrator 


(casework) profiles.  A partial match when seen at NDIS is a fortuitous event.  A "partial match" 


is not an exact match of two profiles as customarily used to infer the identity of the perpetrator.  


 


The CODIS Unit is aware that there may be certain circumstances when NDIS participating 


laboratories encounter a candidate match that could be classified as a "partial match."  For those 


candidate matches occurring at NDIS, the FBI has developed procedures with accompanying 


guidance to allow for the disclosure of personally identifiable information by NDIS participating 


laboratories in appropriate cases. 


 


The FBI is implementing this Plan to provide guidance to Casework Laboratories to pursue 


partial matches identified at NDIS in accordance with applicable State law and policies.  This 


guidance will also assist the Offender Laboratory determine whether to disclose information in 


accordance with applicable State law and policies to the Casework Laboratory requesting 


identifiable information.  Forensic Partial and Forensic Mixture profiles shall not be considered 


for purposes of determining a partial match.  


 


The Plan for the release of information to an NDIS participating laboratory is as follows: 


 


1. Casework Laboratory 


 


a. A Casework Laboratory involved in a partial match, after documented 


consultation with its agency's legal representative and the relevant prosecutor, may 


send a written request for the release of the personally identifiable information of the 


offender involved in the partial match to the Offender Laboratory.  


 


b. The Casework Laboratory shall direct a written request for the release of 


personally identifiable information of the offender involved in the partial match, on 


the agency letterhead, to the Offender Laboratory and shall include the documented 


concurrence of the prosecutor.  The Casework Laboratory shall provide the NDIS 


Custodian with a copy of the correspondence to the Offender Laboratory. 


 


c. The casework profile must be a single source forensic unknown profile with a 


minimum of the 13 Original CODIS Core Loci. 


 


d. The written request by the Casework Laboratory shall include the statistical 
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analysis used to conclude that there may be a potential familial relationship between 


the profiles identified by the Casework Laboratory and the Offender Laboratory.   


 


e. Individual Expected Match Ratios (EMR) and Expected Kinship Ratios (EKR) 


shall be calculated according to "SWGDAM recommendations to the FBI Director in 


the “Interim Plan for the Release of Information in the Event of a ‘Partial Match’ at 


NDIS.”  The Casework Laboratory shall not submit a request to the Offender 


Laboratory that does not satisfy the EKR and EMR thresholds recommended 


by SWGDAM.  


 


f. The Casework Laboratory shall notify the NDIS Custodian in writing of 


the outcome of any further investigation and the final resolution of any resulting 


prosecution in the criminal case no later than 30 calendar days from the Casework 


Laboratory's notification by the prosecutor, other law enforcement entity or other 


reliable source of that outcome and resolution.  The NDIS Custodian should be 


notified as to whether the criminal case was solved using the partial match 


information.  


 


  


2. Offender Laboratory   


 


a. The Offender Laboratory shall be responsible for determining whether the release 


of the offender's personally identifiable information is prohibited by its applicable 


State law or policies.  


 


b. The Offender Laboratory may request the Casework Laboratory perform 


additional DNA analysis (such as Y-STR and mtDNA), if appropriate to provide 


additional genetic data in common between the partial match offender and the 


putative perpetrator.   


 


c. If the Offender Laboratory determines that the release of the offender's identity is 


permitted by its applicable State law or policies, the Offender Laboratory shall 


provide written notification of that determination and the offender's identity, on 


agency letterhead, to the Casework Laboratory.  The Offender Laboratory shall 


provide the NDIS Custodian with a copy of the correspondence to the Casework 


Laboratory with the offender's personally identifiable information redacted.   


 


d. If the Offender Laboratory determines that the release of the offender's 


identification is not permitted by its applicable State law or policies, the Offender 


Laboratory shall provide written notification of that determination, on agency 


letterhead, to the Casework Laboratory.  The Offender Laboratory shall provide the 


NDIS Custodian with a copy of the correspondence to the Casework Laboratory.   


 


e. The determination of the Offender Laboratory having responsibility for the 
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offender information shall be final. 
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GLOSSARY 
 


Accreditation  


Formal recognition that a DNA laboratory is competent and meets or exceeds a list of 


standards, including the FBI Director’s Quality Assurance Standards, to perform specific 


tests by a nonprofit professional association of persons actively involved in forensic 


science that is nationally recognized within the forensic science community in accordance 


with the provisions of the Federal DNA Identification Act (34 U.S.C. §12592) or 


subsequent laws. 


 


Accrediting Agencies  


A nonprofit professional association of persons actively involved in forensic science that is 


nationally recognized within the forensic science community in accordance with the 


provisions of the Justice for All Act of 2004 (codified at 34 U.S.C.§12592(b)(2)).  


 


Applicable Legal Authorities 


A state law authorizing the collection of a DNA sample from a defined group of persons. 


 


Arrestee (Specimen Category) 


The known sample from a person who has been arrested and in accordance with the law of 


the applicable jurisdiction is required to provide a DNA sample for analysis and entry into 


a state DNA database.  The term “arrestee” includes persons who have been charged in a 


formal criminal instrument, such as an indictment or an information.  The DNA record for 


this specimen category is stored in the Arrestee Index.   


 


Arrestee Index  


An Arrestee Index consists of DNA records of persons who have been arrested or indicted 


or charged in an information with a crime and are required by law to provide DNA 


samples. 


 


Association 


A search result that pairs unidentified human (remains) with one or more reference 


samples or Pedigree Trees; it does not reflect a direct identity match between profiles.   


 


Biological Child (Specimen Category) 


The known reference sample voluntarily provided by an adult child or provided with the 


parental/guardian consent for a minor child of a reported missing person.  The DNA record 


for this specimen category is stored in the Relatives of Missing Person Index and the 


Pedigree Tree Index.   


 


Biological Father (Specimen Category) 


The known reference sample voluntarily provided by the biological father of a reported 


missing person.  The DNA record for this specimen category is stored in the Relatives of 


Missing Person Index and the Pedigree Tree Index. 
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Biological Mother (Specimen Category)  


The known reference sample voluntarily provided by the biological mother of a reported 


missing person.  The DNA record for this specimen category is stored in the Relatives of 


Missing Person Index and the Pedigree Tree Index.  


 


Biological Sibling (Specimen Category) 


The known reference sample voluntarily provided by the full or half biological adult 


sibling or provided with the parental/guardian consent of a full or half biological minor 


sibling of a reported missing person.  The DNA record for this specimen category is stored 


in the Relatives of Missing Person Index and the Pedigree Tree Index.   


 


Candidate Match 


A possible match between two or more DNA profiles discovered by CODIS software.   


 


Casework CODIS Administrator 


An employee of the laboratory responsible for administration and security of the 


laboratory’s CODIS at a laboratory performing DNA analysis on forensic and casework 


reference samples.  All references to “CODIS Administrator” in the NDIS Operational 


Procedure Manual are applicable to the casework CODIS Administrator referenced in the 


FBI Quality Assurance Standards for Forensic DNA Testing Laboratories, unless 


otherwise noted. 


 


Casework Laboratory 


The laboratory responsible to NDIS for a DNA profile developed from crime scene 


evidence and/or unidentified human (remains).  A casework laboratory routinely develops 


profiles from casework related known standards: suspect, victim, and elimination                                                          


and may develop profiles from other types of samples, e.g., arrestees and samples 


associated with missing persons. 


 


Casework Reference Sample 


Biological material (e.g., buccal swab) obtained directly from a known individual and used 


for purposes of comparison to forensic samples. 


 


CODIS Administrator 


An employee of the laboratory and CODIS user who is responsible for administration and 


security of the laboratory’s CODIS at a laboratory performing DNA analysis on forensic 


and casework reference samples or a laboratory that owns the database and/or known 


samples. 


 


CODIS Contract User 


An employee of a vendor laboratory who meets the requirements of a qualified DNA 


analyst and is responsible for producing DNA profiles stored in NDIS but is not authorized 


to read, add, modify or delete DNA records in CODIS.  A CODIS Contract user does not 
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fulfill the NDIS requirements for DNA data review and acceptance. 


 


CODIS Core Loci 


The loci specified by the Federal Bureau of Investigation for PCR DNA records that are 


required for inclusion in the National DNA Index System.  Effective January 1, 2017, the 


CODIS Core Loci required for inclusion in the National DNA Index System are: CSF1PO, 


FGA, TH01, TPOX, vWA, D3S1358, D5S818, D7S820, D8S1179, D13S317, D16S539, 


D18S51,  D21S11, D1S1656, D2S441, D2S1338, D10S1248, D12S391, D19S433 and 


D22S1045.  See also Original CODIS Core Loci. 


 


CODIS IT User 


A government employee of the NDIS participating laboratory or an IT 


contractor                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            


working on-site at the NDIS participating laboratory or its supervisory criminal justice 


agency, who has login access to the CODIS (i.e., State or Local) system for computer 


hardware/software and telecommunications maintenance purposes and who shall be 


processed as a CODIS IT user (and not as a CODIS Contract user).  CODIS IT users are 


not authorized to add, modify or delete DNA records in CODIS.   


 


CODIS SEN/WAN User 


A designated government employee of the NDIS participating laboratory who has access 


to the CODIS Shared Enterprise Network (SEN)/Wide Area Network (WAN) to perform 


his/her job but who is not authorized to add, modify or delete DNA records in CODIS. 


 


CODIS User 


A government employee who: (1) has login access to the CODIS (i.e., State or Local) 


system and is authorized to read, add, modify or delete DNA records in CODIS; or (2) is a 


qualified DNA analyst responsible for producing DNA profiles stored in NDIS. 


 


Composite 


A DNA profile generated by combining typing results from different loci obtained from 


multiple injections of the same amplified evidentiary sample and/or multiple 


amplifications of the same DNA extract from an evidentiary sample. When separate 


extracts from a given item are combined prior to amplification, the resulting DNA profile 


is not considered a composite profile.  Unless there is a reasonable expectation of 


sample(s) originating from a common source (e.g., duplicate vaginal swabs, known 


reference samples, or a bone), allelic data from separate extractions from different 


locations on a given evidentiary item should not be combined into a composite profile.  


The laboratory should establish guidelines for determining the suitability of developing 


composite profiles from such samples.  


 Contract Employee 


An individual that provides DNA typing and/or analytical support services to the NDIS 


participating laboratory. The person performing these services must meet the relevant 


qualifications for the equivalent position in the NDIS participating laboratory.  A contract 
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employee cannot serve as a casework CODIS Administrator, CODIS Administrator, or 


technical leader and cannot be counted as a full-time qualified DNA analyst for purposes 


of satisfying the definition of a laboratory.  Employment of a contract employee by 


multiple NDIS participating and/or vendor laboratories shall be disclosed and shall only be 


permitted subject to approval by the technical leader of the NDIS participating laboratory 


for which the contract employee is performing DNA typing and/or analytical services.  A 


contract employee working as a qualified DNA analyst or technical reviewer for an NDIS 


laboratory shall be processed as a CODIS user (and not a CODIS Contract user). 


 


Convicted Offender (Specimen Category)  


The known sample from a person who has been convicted of a Federal, Military or State 


qualifying offense in a jurisdiction that requires that persons convicted of enumerated 


crimes or qualifying offenses provide a DNA sample for analysis and entry into a Federal, 


Military or State DNA database.  The DNA record for this specimen category is stored in 


the Convicted Offender Index.   


 


Convicted Offender Index 


A Convicted Offender Index consists of DNA records from offenders convicted of 


qualifying State crimes and juveniles required by the relevant jurisdiction to provide DNA 


samples. 


 


Conviction Match 


A forensic DNA profile is matched by CODIS to a DNA profile from an offender 


(Convicted Offender Index, Arrestee Index, Detainee Index, Legal Index), but the crime 


from which the evidence was collected has already been solved and the match does not aid 


the investigation in any way.   


 


Criminal Justice Agency  


A criminal justice agency is an agency or institution of the Federal, State, or Local 


government, other than the office of the public defender, which performs as part of its 


principal function, activities relating to the apprehension, investigation, prosecution, 


adjudication, incarceration, supervision or rehabilitation of criminal offenders.   


 


Database Sample 


A sample obtained from an individual who is legally required to provide a DNA sample for 


databasing purposes and whose identity is established at the time of collection of the 


sample. 


 


Deduced Missing Person (Specimen Category) 
The DNA profile of a reported missing person that has been generated by examining 


intimate items purported to belong to the missing person such as a toothbrush, and 


compared to close biological relatives, if possible.  Considered a reference sample, this 


DNA record is stored in the Missing Person Index.   
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Designated State Official 


The person designated by a participating State to make decisions and to contract on behalf 


of the State. 


 


Detainee (Specimen Category) 


The known sample from a non-United States (U.S.) person detained under the authority of 


the U.S. and required by law to provide a DNA sample for analysis and entry into a 


State/national DNA database. The DNA record for this specimen category is stored in the 


Detainee Index. 


 


Detainee Index 


A Detainee Index consists of DNA records from non-United States (U.S.) persons detained 


under the authority of the U.S. and required by law to provide a DNA sample. 


 


DNA Analyst 


An employee that has successfully completed the laboratory’s training requirements for  


casework, database, known or casework reference sample analysis, passed a competency 


test, and had entered into a proficiency testing program in accordance with the FBI’s 


Quality Assurance Standards for Forensic DNA Testing or DNA Databasing Laboratories. 


This individual conducts and/or directs the analysis of samples, interprets data and reaches 


conclusions.   


 


DNA Index of Special Concern 


A DNA Index of Special Concern consists of forensic unknown DNA records designated 


by the NDIS participating laboratory and developed from unsolved homicide, rape/sexual 


assault, kidnapping and terrorism cases, which will be searched against rapidly enrolled 


arrestee DNA records.    


 


DNA Profile 


The genetic constitution of an individual at defined locations (also known as loci) in the 


DNA.  A DNA profile derived from nuclear DNA typically consists of one or two alleles at 


several loci (e.g., short tandem repeat loci).  The DNA profile derived from mitochondrial 


DNA is described in relation to the revised Cambridge Reference Sequence (Nature 


Genetics 1999, 23:147). 


 


DNA Record 


A database record that includes the DNA profile as well as data required to manage and 


operate NDIS, i.e., the Originating Agency Identifier which serves to identify the 


submitting agency; the Specimen Identification Number; and DNA personnel associated 


with the DNA profile analyses. 


 


DNA Sample 


A DNA sample means a tissue, fluid, or other bodily sample of an individual on which a 


DNA analysis can be carried out.  
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Elimination (Specimen Category) 


A specimen category in the CODIS software that is voluntarily contributed by an 


individual for purposes of eliminating their alleles from a Forensic Sample and 


consideration as the putative perpetrator(s).  An elimination sample includes a DNA 


sample voluntarily contributed by the victim(s) of the crime. 


 


Employee 


A person: (1) in the service of the applicable Federal, State or Local government, subject to 


the terms, conditions and rules of Federal, State or Local employment and eligible for the 


Federal, State or Local benefits of service; or (2) formerly in the service of a Federal, State 


or Local government who returns to service in the agency on a part-time or temporary 


basis.  For purposes of a vendor laboratory, an employee is a person in the service of a 


vendor laboratory and subject to the applicable terms, conditions, and rules of employment 


of the vendor laboratory. 


 


Enhanced Detection Methods  


Are those employed during or subsequent to the PCR amplification step that increases the 


sensitivity of the Standard Method and are typically employed with low-quantity and/or 


low-quality samples. These Enhanced Detection Methods include, but are not limited to, 


increased amplification cycle number, increased injection time and/or voltage, reduced 


reaction volume, nested PCR, increasing the amount of Taq Polymerase, and post-


amplification desalting or concentration.  When using Enhanced Detection Methods, the 


potential for stochastic effects (i.e., elevated stutter, allele drop-out, and intra-locus peak 


imbalance) may increase.  Stochastic effects can be addressed through appropriate 


interpretation guidelines and relevant thresholds (e.g., an increased injection time may 


require the adjustment of the stochastic threshold determined from the Standard Method).  


Therefore, prior to any enhanced detection protocol being implemented, which may 


include one or more Enhanced Detection Methods, appropriate validations must be 


performed to address the potential increase in stochastic effects.  Appropriate validations 


shall include assessments of stutter percentages, peak-height ratios, analytical thresholds, 


stochastic thresholds, locus-to-locus balances, and non-reproducible alleles. 


 


Expungement  


The deletion of a DNA profile at the State and/or national index levels in response to the 


following: (1) for convicted offenders, a court order that has overturned a convicted 


offender’s conviction for a qualifying offense; (2) for arrestees, a court order documenting 


that the qualifying arrest charge(s) were dismissed or resulted in acquittal, or no charges 


were filed within the applicable time period; (3) for arrestees, a requirement for removal by 


the laboratory when the qualifying arrest charge(s) are dismissed, resulted in acquittal, or 


no charges were filed within the applicable time period. 


 


Federal DNA Act or Federal DNA Identification Act of 1994 


The enabling legislation for the National DNA Index System found at 34 U.S.C. §12592 


that authorizes the FBI Director to establish a national DNA identification index for 
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enumerated categories of records subject to privacy and quality control requirements. 


 


Forensic Index 


A Forensic Index consists of DNA records originating from and associated with an 


evidence sample from a single source (or a fully deduced profile originating from a 


mixture) that is found at a crime scene.  The Forensic Index contains Forensic Unknowns. 


 


Forensic Mixture (Specimen Category) 


A specimen category in the CODIS software that is stored in the Forensic Mixture Index 


and originates from a forensic sample (biological sample found at the scene of a crime) 


that contains DNA contributed from more than one source attributable to a putative 


perpetrator(s).   


 


Forensic Mixture Index 


A Forensic Mixture Index consists of DNA records from forensic samples that contain 


DNA contributed from more than one source. The Forensic Mixture Index contains 


Forensic Mixture DNA records.  


 


Forensic Partial (Specimen Category)  


A specimen category in the CODIS software that is stored in the Forensic Partial Index and 


originates from a single source (or a fully deduced profile originating from a mixture) 


Forensic Sample attributable to the putative perpetrator with either locus or allelic dropout 


at any of the 13 Original CODIS Core Loci.  Effective January 1, 2017, an analysis of all 


CODIS Core Loci shall be attempted for Forensic Partial Samples. 


 


Forensic Partial Index  


A Forensic Partial Index consists of DNA records from forensic samples that do not 


contain results for all 13 Original CODIS Core Loci and/or that may indicate a possibility 


of allelic dropout. 


 


Forensic Sample  


A biological sample originating from and/or associated with a crime scene and whose 


source is attributable to a putative perpetrator.  These are not reference samples from 


known individuals, such as from victims, suspects, offenders, etc. 


 


Forensic Targeted  (Specimen Category) 


A specimen category in the CODIS software that is stored in the Forensic Targeted Index 


and originates from a forensic partial or a forensic mixture that does not meet the NDIS 


moderate match estimate threshold of 1 in 10 million, but does meet the match rarity 


estimate threshold of 1 in 10 million if searched at a specified stringency by locus (high or 


moderate). 


 


Forensic Targeted Index 


A Forensic Targeted Index consists of DNA records from forensic partial or forensic 
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mixture samples that meet the match rarity estimate of 1 in 10 million if searched at a 


specified stringency by locus (high or moderate).  


 


Forensic Unknown (Specimen Category) 


A specimen category in the CODIS software that is stored in the Forensic Index and 


originates from a single source (or a fully deduced profile originating from a mixture) 


Forensic Sample attributable to the putative perpetrator and contains results for all 13 


Original CODIS Core Loci. 


 


Hit 


A confirmed match that aids an investigation and one or more of the case(s) involved in 


the match are unsolved.   


 


Hotfix/Patch 


A software correction for an error or flaw to an operational system or operational software. 


 


Investigation Aided 


A metric that tracks the number of criminal investigations where CODIS has added value 


to the investigative process. 


 


Juvenile (Specimen Category) 


The known sample from a juvenile (as that term is defined by the relevant jurisdiction) 


who is required by State law to provide a DNA sample for analysis and entry into a State 


DNA database.  The DNA record for this specimen category may be stored in the 


Convicted Offender Index.     


 


Known Sample 


Biological material from an individual whose identity is established.  


 


Laboratory  


A facility: (1) employing at least two full-time employees who are qualified DNA analysts 


and (2) having and maintaining the capability to perform the DNA analysis of forensic 


and/or casework reference samples, or on database and/or known samples, at that facility. 


 


Laboratory Support Personnel 


(or equivalent role, position, or title as designated by the laboratory) 


Employees or contract employees, who perform laboratory support duties exclusive of 


analytical procedures on database, forensic, known or casework reference samples. 


 


Legal (Specimen Category) 


The known reference sample from a person whose DNA sample is collected under 


applicable legal authorities (State law), provided that DNA samples that are voluntarily 


submitted solely for elimination purposes shall not qualify as a Legal specimen.    The 


DNA record for this specimen category is stored in the Legal Index.   
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Legal Index 


A Legal Index consists of DNA records of persons whose DNA samples are collected 


under applicable legal authorities (State law). 


 


Live Scan 


Is the electronic capture of fingerprint images; may be used to describe the device or the 


technology.  


 


Low Template or Low Copy DNA Analysis 


Is a subset of Enhanced Detection Methods that, in addition to the increased potential for 


stochastic effects, have an increased potential for non-reproducible alleles. 


 


Manual Keyboard Search 


A manual search of NDIS initiated by the NDIS Custodian. 


 


Match 


A match occurs when CODIS links two or more DNA profiles and a confirmation process 


is started by designated laboratory personnel from each affected laboratory. 


 


Match Report 


After CODIS determines that two or more DNA profiles potentially match, an electronic 


report is generated by CODIS and automatically distributed to the laboratories responsible 


for the matching profiles. 


 


Maternal Relative (Specimen Category)   


The known reference sample voluntarily provided by a maternal biological relative who is 


not a mother, child or sibling of a reported missing person.  The DNA record for this 


specimen category is stored in the Relatives of Missing Person Index and the Pedigree 


Tree Index.   


 


Missing Person (Specimen Category) 


The known reference sample from an individual that is missing.  The source of the DNA 


has been verified as originating from the missing person and is stored in the Missing 


Person Index.  


 


Missing Person Index 


A Missing Person Index consists of DNA records from missing persons and deduced 


missing persons. 


 


Mobile Laboratory 


A self-contained facility, under the administration of a single stationary parent laboratory 


responsible for uploading the DNA records to NDIS, that is capable of being moved to 


different physical locations that (1) employs at least two full-time employees onsite who 


are qualified DNA analysts; and (2) maintains the capability to perform the DNA analysis 
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of forensic and/or casework reference samples, or on database and/or known samples, at 


that facility. 


 


Modified Rapid DNA Analysis  


The semi-automated (hands-free) process of developing a CODIS acceptable STR profile 


from a database, known or casework reference sample. The “swab in – profile out” process 


consists of automated extraction, amplification, separation, and detection without human 


intervention but requires an analyst to perform manual interpretation and technical review. 


 


Multi-allelic Offender (Specimen Category) 


An offender (arrestee, convicted offender, detainee or Legal Index specimen) DNA record 


having three or more alleles at two or more loci. 


 


Multi-allelic Offender Index 


A Multi-allelic Offender Index consists of DNA records from offenders (arrestees, 


convicted offenders, detainees or Legal Index specimens) having three or more alleles at 


two or more loci. 


 


Multi-laboratory state or local system  


Two or more laboratories, including regional or satellite laboratories, that operate at the 


state or local level. A laboratory in a multi-laboratory state or local system may either 


upload its DNA records to CODIS in accordance with these procedures and the QAS or 


generate DNA records for upload to NDIS through its parent laboratory. 


 


NDIS Audit Review Panel 


A panel composed of Federal, Military, State and Local representatives from NDIS 


participating laboratories who are or have been qualified DNA examiners and have 


successfully completed the FBI’s DNA auditor training program. 


 


NDIS Privacy Act Notice 


The notice on the National DNA Index System required by the Federal Privacy Act; 


published in the Federal Register on July 19, 1996, at Vol. 61, No. 139. 


 


NDIS Procedures Board 


A board, which may be composed of Federal, Military, State and Local representatives 


from NDIS participating laboratories, that has the responsibility of establishing, reviewing, 


and modifying NDIS operational procedures. 


 


Next Generation Sequencing (NGS) (also known as massively parallel sequencing, 


deep sequencing and high throughput sequencing)  


A term used to describe modern sequencing technologies other than Sanger sequencing. 
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Offender 


This term is intended to include arrestees, convicted offenders, detainees, multi-allelic 


offenders and Legal Index specimens. 


 


Offender Laboratory 


The laboratory responsible to NDIS for a DNA profile developed from a reference sample 


provided by a known offender (e.g., Arrestee, Convicted Offender, Detainee or Legal). 


 


Original CODIS Core Loci 


The following 13 CODIS Core Loci were required for inclusion in the National DNA 


Index from October 13, 1998, until December 31, 2016: CSF1PO, FGA, TH01, TPOX, 


vWA, D3S1358, D5S818, D7S820, D8S1179, D13S317, D16S539, D18S51 and D21S11. 


 


Outsourcing 


Utilization of a vendor laboratory to provide DNA services in which the NDIS 


participating laboratory takes or retains ownership of the DNA data for entry into CODIS. 


Outsourcing does not require the existence of a contractual agreement or the exchange of 


funds. 


 


Ownership review 


A review of DNA records generated by a vendor laboratory in accordance with QAS 


Standard 17 by the NDIS participating laboratory that accepts responsibility for and will 


enter the DNA records into CODIS. 


 


Paternal Relative (Specimen Category) 


The known reference sample voluntarily provided by a paternal biological relative who is 


not a father, child or sibling of a reported missing person.  The DNA record for this 


specimen category is stored in the Relatives of Missing Person Index and the Pedigree 


Tree Index.   


 


Pedigree Tree  


A Pedigree Tree contains genetic information from two or more biological relatives of 


missing persons (may include spouses, where applicable).  A Single Typed Node Pedigree 


contains the genetic information from only one biological relative of the missing person. 


 


Pedigree Tree Index 


A Pedigree Tree Index consists of DNA records of biological relatives and spouses of 


missing persons that are associated with a Pedigree Tree. 


 


Platform 


The type of analytical system utilized to generate DNA profiles, such as capillary 


electrophoresis, real-time gel, and end-point gel instruments or systems. 
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Probabilistic Genotyping System 


Is a tool to assist the DNA analyst comprised of software, or software and hardware, with 


analytical and statistical functions that use biological modeling, statistical theory, computer 


algorithms, and/or probability distributions to calculate likelihood ratios and/or infer 


genotypes for the DNA typing results of forensic samples. 


 


Qualified Auditor 


A current or previously qualified DNA analyst who has successfully completed the FBI’s 


DNA auditor training course, and for purposes of eligibility for an NDIS Audit Review 


Panel, the individual shall have participated in, as a member of an auditing team, at least 


one external Quality Assurance Standards audit. 


 


Qualified DNA Analyst 


A DNA analyst who has satisfied and continues to satisfy the experience, education, 


training, proficiency testing and continuing education requirements of the FBI Director’s 


Quality Assurance Standards (Standards 5 and 13), issued in accordance with the DNA 


Identification Act of 1994, as well as successful completion of a qualifying test prior to 


beginning casework or databasing responsibilities. 


 


Quality Assurance Standards (QAS) 


Minimum standards for a quality assurance program for forensic DNA analysis issued by 


the Director of the Federal Bureau of Investigation in accordance with 34 U.S.C. §12591. 


        


Rapid DNA Analysis  


The fully automated (hands-free) process of developing a CODIS acceptable STR profile 


from a database, known or casework reference sample. The “swab in – profile out” process 


consists of automated extraction, amplification, separation, detection and allele calling 


without human intervention. 


 


Rapid DNA Booking System 


A fully automated system, used in a booking agency, to produce a CODIS acceptable DNA 


profile from an arrestee buccal swab without human interpretation in under two hours. 


 


Rapid DNA Cartridge 


A preassembled set of reagents and other analytical components (such as typing test kit) 


designed for use in a Rapid DNA instrument/System for the extraction, amplification 


and/or separation of DNA samples. 


 


Rapid DNA Instrument 


Instrumentation that carries out a fully automated process to derive a DNA analysis 


(CODIS compatible STR profile) from a database, known or casework reference DNA 


buccal sample. 
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Rapid DNA System 


The collection of components that together performs Rapid DNA analysis consisting of a 


Rapid DNA instrument, the PCR STR typing kit/Rapid DNA cartridge, and an integrated 


Expert System used to develop a CODIS acceptable STR profile from a database, known or 


casework reference buccal sample. 


 


Relatives of Missing Person Index 


A Relatives of Missing Person Index consists of DNA records from the biological relatives 


of individuals reported missing. 


 


Solved Case 


A case or criminal investigation for which a putative perpetrator has been identified and/or 


charged with a criminal offense.  


 


Spouse (Specimen Category) 


The known reference sample voluntarily provided by a presumptive parent of a common 


child.  The DNA record for this specimen category is stored in the Spouse Index and the 


Pedigree Tree Index.   


 


Spouse Index 


A Spouse Index consists of the DNA records of a presumptive parent of a common child of 


a missing person. 


 


Standard Method  


Is the method routinely employed to generate a complete profile for single-source samples 


of high quality and quantity.  The Standard Method can be applied to all sample types – 


including mixtures, low-quantity samples, and low-quality samples – wherein data 


obtained meet the criteria defined through internal validation as reliable.  This method is 


typically not sensitive enough to detect drop-in. 


 


Target DNA Profile 


A DNA profile submitted by an NDIS participating laboratory for the purpose of searching 


DNA profiles maintained by NDIS which could match an indexed DNA profile. 


 


Technician 


(or equivalent role, position, or title as designated by the laboratory) 


An employee or contract employee who performs analytical procedures on database, 


forensic, known or casework reference samples under the direction of a qualified analyst. 


Technicians do not interpret data to reach conclusions on typing results or prepare final 


documents/reports. 


 


Technology 


A term used to describe the type of forensic DNA analysis performed in the laboratory, 


such as RFLP, STR, YSTR, or mitochondrial DNA. 
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Test Kit 


A preassembled set of reagents that allows the user to conduct a specific DNA extraction, 


quantitation, or amplification. 


 


Unidentified Human (Remains) Index 


An Unidentified Human (Remains) Index consists of DNA records from recovered living 


persons (e.g., children who cannot and others who cannot or refuse to identify themselves), 


and recovered dead persons (including their body parts and tissues) whose identities are 


not known. 


 


Unidentified Person (Specimen Category) 


The DNA profile developed from the recovered deceased (including body parts and tissue) 


or an individual who is unidentified (e.g., children who cannot and others who cannot or 


refuse to identify themselves).  The DNA record for this specimen category is stored in the 


Unidentified Human (Remains) Index. 


 


Unsolved Case 


A case or criminal investigation for which no suspect has been identified and/or charged 


with a criminal offense.  An unsolved case is equivalent to ‘No suspect case’ and ‘Unsub 


case’.   


 


Vendor Laboratory 


 A governmental or private laboratory that provides DNA analysis services to another 


laboratory or agency and does not take ownership of the DNA data for purposes of entry 


into CODIS. 
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1.0 Purpose 


The purpose of this document is to define the security requirements for participation in the 


National DNA Index System (NDIS). The requirements defined in this document shall be 


applicable to systems supporting the use of the Combined DNA Index System, Standalone 


PopStats, and Rapid DNA software. An NDIS participating laboratory shall meet or exceed 


the Criminal Justice Information Services (CJIS) Security Policy requirements, guidelines, 


and agreements except where otherwise stated in this Procedure on Security Requirements. 


2.0 Definitions 


CJIS SEN/WAN 


The Federal Bureau of Investigation’s (FBI) Criminal Justice Information Services (CJIS) 
Shared Enterprise Network (SEN) and Wide Area Network (WAN) that provides a 


communications network for the United States law enforcement community.  


Originally designed to support the Integrated Automated Fingerprint Identification 


System (IAFIS), the FBI expanded the scope of the CJIS SEN and WAN to include all 


federal, state and local crime laboratories participating in NDIS.  


 


Client 


A client computer, such as a laptop, notebook, netbook, desktop, personal computer (PC), 
tablet PC, workstation, or terminal running CODIS client software with connectivity to the 
CODIS server. 
 
CODIS 


Combined DNA Index System 
 


CODIS Administrator 


An employee of the laboratory and CODIS user who is responsible for administration and 
security of the laboratory’s CODIS at a laboratory performing DNA analysis on forensic 
and casework reference samples or a laboratory that owns the database and/or known 
samples. 
 


CODIS Contract User 


An employee of a vendor laboratory who meets the requirements of a qualified DNA 


analyst and is responsible for producing DNA profiles stored in NDIS but is not authorized 


to read, add, modify or delete DNA records in CODIS.  A CODIS Contract user does not 


fulfill the NDIS requirements for DNA data review and acceptance. 


 


CODIS Data 


All data stored in the Message Handling System (MHS) folder and the CODIS Structured 


Query Language (SQL) database.  
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CODIS IT User 


A government employee of the NDIS participating laboratory or an IT contractor working 


on-site at the NDIS participating laboratory or its supervisory criminal justice agency, who 


has login access to the CODIS (i.e., state or local) system for computer hardware/software 


and telecommunications maintenance purposes and who shall be processed as a CODIS IT 


user (and not as a CODIS Contract user). CODIS IT Users are not authorized to add, 


modify or delete DNA records in CODIS.   


 


CODIS SEN/WAN User 


A designated government employee of the NDIS participating laboratory who has access to 


the CODIS SEN/WAN to perform his/her job but who is not authorized to add, modify or 


delete DNA records in CODIS. 


 


CODIS Software 


An FBI developed software program that supports and promotes the exchange, comparison, 
storage, and communication of DNA records. 


 


CODIS User 


A government employee who: (1) has login access to the CODIS (i.e., State or Local) 


system and is authorized to read, add, modify or delete DNA records in CODIS; or (2) is a 


qualified DNA analyst responsible for producing DNA profiles stored in NDIS. 


 


Criminal Justice Agency 


A criminal justice agency is an agency or institution of the Federal, State, or Local 


government, other than the office of the public defender, which performs as part of its 


principal function, activities relating to the apprehension, investigation, prosecution, 


adjudication, incarceration, supervision or rehabilitation of criminal offenders. 


 


NDIS Participating Laboratory 


The term NDIS Participating Laboratory shall be deemed to be a laboratory approved by 


the FBI for participation in NDIS that is responsible for complying with the Federal DNA 


Act, the NDIS Operational Procedures, and the terms of the NDIS Memorandum of 


Understanding (MOU). 


 


System(s) Administrator 


A CODIS IT user designated by the NDIS participating laboratory that has login access to 


the CODIS server and client for software and hardware operation and maintenance 


purposes.  A System Administrator shall satisfy all requirements for a CODIS IT User in 


accordance with the NDIS Operational Procedures Manual. Additionally, the NDIS 


participating laboratory IT personnel shall reference the CODIS Onsite Technical Support 
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Reference Guide that documents relevant information regarding the deployment, 


configuration, and administration of the CODIS software and environment. 


3.0 CODIS Administrator Responsibilities 


The CODIS Administrator shall be the central point of contact between the NDIS 
participating laboratory and the NDIS Custodian and/or FBI’s CODIS Unit. The CODIS 
Administrator shall be responsible for ensuring the compliance of its laboratory with the 
security requirements defined in this Procedure.  On behalf of the NDIS participating 
laboratory, the CODIS Administrator of each NDIS participating laboratory shall be 
ultimately responsible for compliance with the requirements specified in this Procedure. 


4.0 Personnel Security Requirements 


The NDIS participating laboratory shall be responsible for ensuring that only CODIS 
users have logon, and/or remote access to the CODIS server, client, data and software. 
NDIS participating laboratories shall ensure proper access to the CODIS software and 
data, and that logon access to the CODIS server and clients hosting the CODIS software 
is limited to only authorized CODIS users. 


 
An FBI security check is required (in addition to any background or security 


investigation performed by the employing governmental agency) in accordance with 


the NDIS Operational Procedures Manual.  A CODIS Contract user, CODIS IT user, 


and/or CODIS SEN/WAN user is not authorized to add, modify or delete DNA 


records in CODIS. 


 


IT personnel not affiliated with the NDIS participating laboratory and requiring 


access to computers with the CODIS software and/or CODIS data installed shall be 


permitted such access only under the direct and constant supervision of the CODIS 


Administrator, CODIS user, or CODIS IT user. 


5.0 Physical Security Requirements 


Physical security is defined as having controlled access to the laboratory or laboratory 
assets. The FBI shall be responsible for ensuring appropriate physical security for NDIS, 
such as restricting access to NDIS to authorized personnel.  The NDIS space shall also be 
reasonably protected from environmental hazards such as fires, floods and/or electrical 
disruptions. 


 
The NDIS participating laboratory shall be responsible for providing physical security 


for the CODIS server, client, data and software against any unauthorized personnel 


gaining access to the computer equipment or to any of the stored data.  In addition, the 


NDIS participating laboratory shall ensure that a CODIS user or CODIS IT user has 
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been granted authorized access to logon to the CODIS server and/or workstation 


running a CODIS software (CODIS server and client). 


 


Additionally, the NDIS participating laboratory shall ensure all exterior entrance/exit 


points have security control. The distribution of all keys, combinations, etc., shall be 


documented and limited to the personnel designated by laboratory management. 


 
The CODIS server and/or client shall be physically located in a criminal justice 


agency, except that, subject to the prior written approval of the FBI’s CODIS Unit, a 


CODIS server and/or client may be located in a non-criminal justice agency, 


commercial, or shared/co-located data center environment. An NDIS participating 


laboratory seeking approval to locate its CODIS server in a non-criminal justice 


agency, commercial, or shared data center environment shall submit the following 


documentation to the CODIS Unit for review: technical overview, current and 


proposed system architecture diagrams, personnel, schedule, and documentation of 


compliance with the Physical Controls listed in Table 1.  A non-criminal justice 


agency, commercial or shared/co-located data center may be a facility at which an 


organization rents space for servers and other computing hardware and services.  


 
At the discretion of the FBI, additional documentation may be requested or a site 


survey may be performed prior to approving the placement of the CODIS server and 


client in a non-criminal justice agency, commercial or shared data center 


environment. Once the FBI approves a request to locate a CODIS server and/or 


client in a non-criminal justice agency, commercial, or shared data center 


environment, the NDIS participating laboratory may implement the approved 


configurations. After implementation, the FBI’s CODIS Unit will conduct an 


assessment of the NDIS participating laboratory to ensure continued compliance of 


the FBI required physical controls. Initial evaluation of the request for approval will be 


conducted using the documentation submitted to the FBI’s CODIS Unit. On-site 


assessments will occur within five (5) years of initial approval or the previous 


assessment to ensure continued compliance of the non-criminal justice agency, 


commercial or shared data center environment with the physical controls listed in 


Table 1. 
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Table 1: Non-Criminal Justice Agency Data Center Physical Control 
Requirements 


 


Minimum Non-Criminal Justice Agency, Commercial, or Shared/Co-Located 


Data Center Physical Control Requirements 


Use Two-factor 


Authentication 


Physical access to the organization's space/area (such as cage, 
entry door, secure equipment rack, etc.) shall have two-factor 
authentication.  Example: Door entry key pad, with badge and 
PIN access. 


Lockable Space/Area Fully-lockable space/area that can only be accessed via a secured 


entry point. 


Lockable Equipment Racks/ 


Cabinets 


Each equipment rack/cabinet shall be lockable via a locking 


system that is separate from all other locking systems. 


Continuous Monitoring Continuous active monitoring shall be used for purposes of 


monitoring activities within the organization’s-controlled 


space/area. 


Floor-to-Ceiling or Roof, 


Lockable Cage 


In a co-location facility, special precautions (such as a cage, 


secure equipment rack enclosure without removable side, top 


and bottom panels, etc.) shall be used to protect access to 


equipment and data. 


Limited Access to Space/Area Access shall only be granted to cleared and emergency 


personnel. An access log shall be maintained. 


 


For purposes of this Procedure, authorized personnel may include CODIS users in 


addition to other personnel approved by the NDIS participating laboratory. Only 


authorized personnel, as determined by the NDIS participating laboratory, shall 


have physical access to the CODIS server and/or client. Notwithstanding the 


requirements of Section 4.0, for NDIS participating laboratories using a non-


criminal justice agency, commercial or shared/co-located data center facility with a 


centralized Network Operations Center (NOC) or Security Operations Center 


(SOC), only authorized personnel approved by the NDIS participating laboratory 


shall have physical access to the CODIS server and/or client.  Maintaining the 


CODIS server and/or client in a separate room of the laboratory or in another locked 


space or cabinet is not required provided that access to the CODIS server and/or 


client is controlled in accordance with the requirements of this Procedure. 
 


The NDIS participating laboratory shall ensure that third party contractors for DNA 


sample collection and analysis, if any, have physical security measures in place to 


protect against unauthorized personnel gaining access to DNA samples or any DNA 


data. 
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6.0 CODIS User Security Requirements 


The NDIS participating laboratory shall ensure that each CODIS user has a CODIS 


software and user account within the Active Directory. A unique username shall be 


issued to each CODIS user, CODIS IT user, and system administrator. Additionally, 


an assigned user ID in the CODIS software and Active Directory must be specific to 


the user requesting the account. The CODIS software will only permit access to the 


extent of the authorization for each CODIS user. Accordingly, each CODIS user 


shall be permitted the minimum access necessary to perform authorized tasks.  For 


example, a CODIS user (ID) assigned to the CODIS analyst role within the CODIS 


software and assigned to the CODIS analyst group within the CODIS organizational 


unit within the Active Directory is prohibited from also being assigned system 


administrator privileges. 


 


The allocation of privileged rights (e.g. local administrator, domain administrator, 


super- user, root access) shall be restricted and controlled and not provided by 


default. Where a CODIS user also performs system administrative functions, two (2) 


user accounts shall be created: 


 one (1) for routine CODIS user activities, and 


 one (1) for performing systems administrative duties. 


A system administrator may only use his/her administrator account to perform 


system administrative server and/or client workstation functions. 


 
Each CODIS user shall use his/her individual username and password to logon to 


the server and/or client workstation containing the CODIS software. CODIS users 


shall not be permitted to use shared user names and/or passwords. For example, 


each individual shall be assigned his/her own unique username and password, and 


he/she shall use these credentials each time they he/she logon to the system.  Only 


CODIS users shall be authorized to add, modify or delete DNA records in CODIS. 


CODIS Contract users, CODIS IT users, and CODIS SEN/WAN users are not 


authorized to add, modify or delete DNA records in CODIS. CODIS Administrators 


shall have and follow procedures for user access/exit for all account types.  


7.0 CODIS Server and Client Requirements 


The NDIS participating laboratory shall ensure that all CODIS servers and clients lock 
the screen after ten (10) minutes of non-use and require the CODIS user’s password 


to unlock the screen. The NDIS participating laboratory shall ensure that CODIS 


users lock their screen or log off before moving to an area in which the user can no 


longer visually observe the CODIS server and/or client. 
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For servers and client workstations used for purposes other than executing the 


CODIS software or utilizing the CODIS Interoperability Service, computer security 


policy shall prohibit the ability to read, add, modify or delete DNA records in 


CODIS. Additionally, concurrent logins (logging onto two [2] separate clients, or a 


server and/or client with the same user name and password simultaneously) shall be 


prohibited on computers that run CODIS software, provided, however, that a CODIS 


Administrator (for administrative purposes only) shall be permitted to log onto 


multiple computers concurrently if the computer(s) not directly in use is locked and 


requires a password for use. 


 


A system administrator account with local server administrative privileges shall not 


have access to the CODIS software, client and data. The local server administrator 


account shall be renamed from the default name. For example, the default Windows 


local administrator account is named ‘administrator’. This account shall be renamed 


to ‘xadministrator’, ‘xadmin’, or a name that is in accordance with the NDIS 


participating laboratory’s IT policy. 


 


The NDIS participating laboratory shall ensure that each CODIS user changes 


his/her password to the CODIS system at least once every three (3) months. CODIS 


system passwords shall comply with the following secure password requirements: 


 Contain at least 14 characters 


 Contain at least three (3) of the following four (4) character groups: 


o English uppercase characters (A through Z) 


o English lowercase characters (a through z) 


o Numeric (0 through 9) 


o Non-alphabetic characters/symbols (e.g., !, @, #, %) 


 Not have been used in the previous 24 passwords 


 Not be changed within one (1) day 


 Not contain the user’s account or full name 


8.0 CODIS Computer Software and Data Security Requirements 


The FBI shall provide the NDIS participating laboratory with a listing of compatible 


computer hardware and software requirements.  The list of compatible computer 


hardware and software requirements is located in the CODIS Hardware and Software 


Recommendation Guide (HSRG). 


 
The NDIS participating laboratory shall be responsible for ensuring that all 


Commercial Off the Shelf (COTS) software loaded on a CODIS server or terminal is 


appropriately maintained and updated. The NDIS participating laboratory shall also 


be responsible for ensuring that all security-related COTS software 


upgrades/patches/fixes are applied within 30 calendar days of release; this includes 
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but is not limited to, Windows operating system updates, third party support software 


(i.e. Adobe, Java, web browsers, etc.). 


 
The NDIS participating laboratory shall subscribe to the automated software update 


services (WSUS) provided by the FBI or its own patch management solution. For an 


NDIS participating laboratory that maintains its own patch management solution, the 


FBI shall provide a catalog of WSUS updates that have been tested and deemed 


operational for use with the CODIS server, client, data and software. Where 


applicable, the NDIS participating laboratory that operates CODIS software in a 


virtual environment shall ensure that updates are applied within 30 calendar days of 


release to both the host server and guest/virtual machine 


 


The NDIS participating laboratory shall be responsible for ensuring that antivirus 


software is installed on any server and/or client (physical/host and/or guest/virtual) 


containing the CODIS software.  The NDIS participating laboratory shall be 


responsible for updating the antivirus software definitions within five (5) calendar 


days of a virus definition release. 


 


NDIS participating laboratories shall maintain audit records of user and system 


activities within the CODIS server and/or client.  An NDIS participating laboratory 


shall capture/log event logs into a file for consolidation and review on a monthly 


basis; and retain the log files for a period of five (5) years, at a minimum. An NDIS 


participating laboratory shall maintain the following log files: 


 


 Windows Event Viewer Logs 


o Application 


o Security 


o System 


o CODIS 


o CODIS Messaging 


o NGISS 


o RAPID 


 Antivirus/Malware/Endpoint Protection Logs 


 Infrastructure/Network Device Logs 


 


8.1 Approved CODIS Software Enhancements 


From time to time, the FBI will make available, via the secure CODIS Intranet site 


or digital media, enhancements to the CODIS software for installation by the NDIS 


participating laboratory.  The CODIS software enhancements shall be installed by 


the NDIS participating laboratory in accordance with instructions provided by the 


FBI. For example, this installation may be accomplished by downloading the 


enhancements to each CODIS computer from the secure CODIS Intranet site, by 


downloading from an FBI provided software distribution service, or by 
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downloading to a security scanned portable media and loading onto each CODIS 


terminal either directly or via a network. 


 
CODIS software enhancements will be tested to ensure that they operate correctly in 


a CODIS environment.  CODIS software enhancements will not be tested to ensure 


compatibility with any other software programs that may have been installed by an 


NDIS participating laboratory, such as a Laboratory Information Management 


System (LIMS) or sample inventory system. 


 


8.2 Approved Commercial Off the Shelf (COTS) Software Updates 


The FBI will make available, via the secure CODIS Intranet site, software updates 


for COTS software programs that are listed in the HSRG (such as web browsers, 


productivity software, etc.) that have been tested for operability with the CODIS 


software.  The approved COTS software updates are provided, as a convenience, for 


NDIS participating laboratories.  These software updates will be tested to ensure that 


they will not affect the CODIS software or the security of the CODIS software.  


These COTS software updates will not be tested to ensure compatibility with any 


other software programs that may have been installed by an NDIS participating 


laboratory, such as a LIMS or sample inventory system. 


 
The FBI makes no assurances or guarantees with respect to the tested software 


updates other than their operability with the CODIS software.  Installation of the 


tested software updates is at the discretion of the NDIS participating laboratory and 


is the responsibility of the NDIS participating laboratory. 


 


The FBI will provide bulletins and installation instructions for the tested COTS 


software updates.  


 


8.3 CODIS Encryption Requirements 


An NDIS participating laboratory shall comply with the CODIS system encryption 


requirements if the laboratory transmits CODIS data across a WAN 


telecommunication circuit and/or stores CODIS data online or offline on a storage 


media. 


 


Transmission 
An NDIS participating laboratory shall comply with the minimum encryption 
requirements specified in Table 2. In order to protect confidentiality and integrity, an 
NDIS participating laboratory’s CODIS data shall be transmitted via encrypted 
communication to ensure that is does not traverse a Metro Area Network (MAN) or WAN 
unencrypted. For NDIS participating laboratories that have laboratories that connect via 
their internal agency network and utilize WAN circuits for connectivity, the 
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telecommunication circuit shall be encrypted utilizing the requirements in the Minimum 
Encryption Requirements in Table 2. 


 
External Storage 
In order to protect confidentiality and integrity, an NDIS participating laboratory’s 
CODIS data shall be stored encrypted in online systems, offline systems and/or portable 
media. For example, if using one of the following online systems and always connected 
to the network where the CODIS system resides or is directly connected to the CODIS 
server, the CODIS data shall be encrypted: a Network Attached Storage (NAS); Storage 
Area Network (SAN); removable media (external hard drive) where CODIS data resides.  
DVD-ROM, backup tapes, and USB flash drives are examples of offline storage systems. 
CODIS data stored on these media types shall also be encrypted using the requirements in 
the Minimum Encryption Requirements in Table 2. For example, 7-Zip and Veritas 
(Symantec) Backup Exec are software applications that provide the ability of using 
various encryption methods to meet the minimum encryption requirements. 


 
The NDIS participating laboratory shall comply with the minimum encryption 


requirements specified in Table 2. 


 


Table 2: Minimum Encryption Requirements 


Minimum Encryption Requirements 


Security Strength 
 


Symmetric Algorithm 
 


Digital Signature and Hash 


192 AES-192 SHA-384, SHA3-384 


256 AES-256 SHA-512, SHA3-512 


NA NA MD5 


 


8.4 CODIS Backups 


The NDIS participating laboratory shall be responsible for conducting weekly 


backups of CODIS data. All CODIS data backup files shall be encrypted using the 


minimum encryption requirements specified in Section 8.3. CODIS database 


backups and the entire CODIS folder on the data drive shall be backed up and 


encrypted. The NDIS participating laboratory shall retain CODIS backup data for a 


period of five (5) years, at a minimum. 


 
Additionally, NDIS participating laboratories shall encrypt CODIS backup data at 


rest on external storage media. Data is at rest when it is stored on a hard drive, 


removable media (USB flash drive, external hard drive, etc.), DVD-ROM, or 


backup tapes. Data stored in persistent storage (SAN, NAS, external hard drive, 
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tape, etc.) shall be encrypted using the minimum encryption requirements in Table 


2. 


 


Offline Storage 


On a routine basis, but in no event less than once per month, the CODIS backup data 


shall be encrypted and stored at a secure physical location other than the NDIS 


participating laboratory.  For example, acceptable secure physical locations other 


than the NDIS participating laboratory include another NDIS participating 


laboratory, another building within the NDIS laboratory’s organization or agency 


that is subject to the same security requirements, or a bank (safety deposit box). 


 


Online Storage 


The storage and location of online backups of CODIS data shall comply with 


Section 5.0 of this Procedure. For example, a NDIS participating laboratory that 


stores online CODIS data at a non-criminal justice agency, commercial or 


shared/co-located facility shall comply with Section 5.0 of this Procedure. 


 


NDIS participating laboratories shall be responsible for ensuring secured access 


control is being followed to protect their CODIS data. For example, an NDIS 


participating laboratory shall ensure that a CODIS user has proper controlled access 


to backup CODIS data to a storage media, encrypt and decrypt, and restore CODIS 


data. Additionally, NDIS participating laboratories shall ensure proper controlled 


access to the location where media that contains CODIS data is stored. A flash drive 


containing CODIS data shall be stored in a secure facility that only authorized 


CODIS users can access. 


9.0 Computer Network Security Requirements 


An NDIS participating laboratory shall install a boundary protection device (e.g. 


proxy, gateway, guard, encrypted tunnel, firewall, and/or router) if the CODIS 


system has access to an external network (i.e., the Internet and CJIS SEN/WAN) 


from the NDIS participating laboratory’s local area network (LAN). The boundary 


protection device shall employ explicit rule sets or establish configuration settings 


that restrict information system services or provide a packet filtering capability. 


 


Use of a host-based boundary protection device without a network-based boundary 


protection device is prohibited. NDIS participating laboratories may contact the 


CODIS Help Desk or the FBI’s CODIS Unit concerning recommendations for 


boundary protection hardware specifications. 


 


The NDIS participating laboratory shall make the access control rule settings 


available during a scheduled assessment for the external network facing boundary 


protection devices’ (i.e., firewall, router, etc.) that protects the NDIS participating 


laboratories LAN from an external network. The access control rule settings shall 
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include access control entry (ACE), access control list (ACL), access list, rule set, or 


other packet filtering capabilities for limiting and controlling CODIS traffic. 


Additionally, the NDIS participating laboratory shall have available an updated 


network diagram depicting CODIS connectivity. 


 


The CODIS software shall be installed on a computer that does not access the 


Internet unless prior written approval for the use of a boundary protection device has 


been obtained from the FBI.  In the event that the CODIS software is installed on a 


computer that does access the Internet, the NDIS participating laboratory shall be 


responsible for installing a boundary protection device solution appropriate for 


ensuring the security of the CODIS software and system. The determination of an 


appropriate boundary protection device solution shall be at the sole discretion and 


subject to the prior approval of the FBI. The boundary protection device 


configuration and/or rule-set is subject to audit and shall be available during 


scheduled assessments. 


 


An NDIS participating laboratory shall only utilize Secure File Transport Protocol 


(FTPS) and Hypertext Transfer Protocol Secure (HTTPS) for transmitting data to 


another NDIS participating laboratory using the CODIS software.  


 
An NDIS participating laboratory seeking to install CODIS on a computer that will 


access the Internet shall notify the FBI at least 45 calendar days in advance of any 


planned installation for prior approval for the use of an appropriate boundary 


protection device. Additionally, an NDIS participating laboratory shall notify the 


FBI at least 45 calendar days in advance of any changes to an approved boundary 


protection device and/or its configuration. The NDIS participating laboratory shall 


be responsible for the maintenance (i.e. software, firmware, configuration 


changes/updates, etc.) of an FBI-approved boundary protection device. 


 
An NDIS participating laboratory that chooses to utilize a Cloud service/platform 


for its CODIS environment where the virtual image shares resources with other 


systems and users outside of CODIS, shall obtain the written approval of the FBI 


prior to implementation. To obtain approval for use of a Cloud for its CODIS 


environment, the NDIS participating laboratory shall submit the proposed 


configurations (technical overview, current and proposed network diagrams, 


personnel, and schedule) to the FBI for review and approval, if appropriate, at least 


45 calendar days in advance of the use of a Cloud service. 


10.0 Wireless Communication 


The CODIS server shall not use wireless communications.  No wireless 


communication shall be established from an external network (i.e., Internet) to the 


NDIS participating laboratory’s CODIS environment. Wireless communication may 


be permitted only within the NDIS participating laboratory’s LAN and/or CODIS 
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environment provided that the NDIS participating laboratory uses a wireless 


encryption system that protects data in transit to an access point, router, etc.  NDIS 


participating laboratories having clients within the CODIS environment using 


wireless communication shall use whole disk encryption. The wireless encryption 


system shall be configured with the minimum requirements specified in Table 3. 


 


Table 3: Minimum Wireless Requirements 


Minimum WLAN Requirements 


WLAN Security Wi-Fi Protected Access (WPA2 & WPA3). 


Encryption Type Advanced Encryption Standards (AES). 


Passphrase/Shared 


Key 


See Section 6.0 CODIS Server/Client 
Requirements for password requirements. 


Network Name 


(SSID) 


Change the default SSID and disable broadcast of 


SSID. 


Wi-Fi Protected 


Setup (WPS) 
Disable WPS. 


Disable Universal Plug and 


Play (UPnP) 
Disable UPnP unless there is a specific need for it. 


Upgrade 


Firmware/Software 
Upgrade firmware and software to latest version. 


 


11.0 Secure Communications – Criminal Justice Information 


Services (CJIS) Shared Enterprise Network (SEN) and Wide Area 


Network (WAN) 
 


To participate in and access NDIS, the NDIS participating laboratory shall ensure 


secure transmission of NDIS data from Local to State indexes and State to National 


indexes. The FBI has determined that the CJIS SEN/WAN is the appropriate 


method to ensure secure communications to access NDIS and reserves the right to 


revise that determination, as necessary. 
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11.1 FBI Responsibilities 


The FBI will be responsible for tracking CODIS server and clients, and NDIS 


participating laboratories requiring CJIS SEN/WAN connectivity in order to 


participate in NDIS. 


 


The FBI will be responsible for the installation and maintenance of the CJIS 


SEN/WAN router as well as any necessary upgrades to the router. 


 


11.2 NDIS Participating Laboratory Responsibilities 


The NDIS participating laboratory shall be responsible for responding to requests 


for contact and other information by the FBI. In addition, identifying a secure space 


in a criminal justice agency or a facility that complies with the requirements 


specified in Section 5.0 of this Procedure which restricts accessibility to authorized 


laboratory personnel for the CJIS SEN/WAN equipment in order to ensure a timely 


CJIS SEN/WAN installation. The NDIS participating laboratory shall provide all 


physical elements to include, but not limited to, proper cooling, electrical, inside 


cable plant, etc.  


 


The NDIS participating laboratory shall not modify, add, tamper with, or 


reconfigure the CJIS SEN/WAN router. Additionally, the NDIS participating 


laboratory with an existing CJIS SEN/WAN connection shall notify the FBI’s 


CODIS Unit in writing at least six (6) months in advance of any move to a new 


location to ensure continued connectivity to NDIS. 


 
The NDIS participating laboratory that has a CJIS SEN/WAN connection and is 


being closed or shut down shall notify the CODIS Unit in writing as soon as 


possible, or at least 45 calendar days in advance of the closure.  


 


The NDIS participating laboratory is responsible for providing the FBI with a 


written request at least 45 calendar days in advance of, and obtaining approval from 


the FBI’s CODIS Unit, for the following changes: 


 


 Initiation of new CODIS environment setup/boundary protection device 


 Update of CODIS environment or change of boundary protection device 


 Transfer of CODIS environment to non-law enforcement facility 


 Utilization of a Cloud service/platform for its CODIS environment 


 Configuration of network to connect to the Internet 


 Request for recommendation regarding boundary protection device 


 Adoption of a wireless communication strategy 
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11.3 CJIS SEN/WAN Installation 


When the FBI’s CODIS Unit is advised that an existing CJIS SEN/WAN router 


needs to be relocated or a CJIS SEN/WAN router needs to be installed, the CODIS 


Unit forwards such information to the FBI’s CJIS Division.  Representatives of the 


CJIS Division will contact the NDIS participating laboratory directly concerning 


the CJIS SEN/WAN installation. 


 


Components of the CJIS SEN/WAN include a rack and a router.  An NDIS 


participating laboratory seeking CJIS SEN/WAN connectivity shall identify a 


secure space within the criminal justice agency accessible only to authorized 


laboratory personnel, provided, however, that the laboratory may identify a facility 


approved by the FBI in accordance with Section 5.0 of this Procedure. CJIS 


Division personnel may make a laboratory site visit to determine the physical 


location of the router and consult with the NDIS participating laboratory’s 


technical point of contact. 


 


CJIS Division or other designated personnel will schedule the installation of the 


CJIS SEN/WAN router directly with the NDIS participating laboratory.  Issues 


relating to the CJIS SEN/WAN installation should be directed to the CJIS Division 


point of contact. Once the installation is completed, the designated representative 


of the CODIS contractor will contact the NDIS participating laboratory to 


configure the laboratory’s Transmission Control Protocol/Internet Protocol 


(TCP/IP) addresses and test the connectivity. 


 


Once connectivity has been established, any issues relating to the CJIS SEN/WAN 


should be directed to the FBI’s CODIS Unit. An NDIS participating laboratory 


should not attempt to correct connectivity issues/problems without first contacting 


the FBI’s CODIS Unit who will consult with the CJIS Division. 


12.0 Exemptions 


Requests for exemption from these NDIS Security Requirements shall be submitted by 


the NDIS participating laboratory in writing and approved by the FBI’s CODIS Unit 


prior to implementation.  Exemption requests are subject to annual resubmittal and 


renewal so that the CODIS Unit may evaluate and determine that the conditions under 


which the exemption was granted are still applicable. 
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13.0 Acronyms 


Table 4: List of Acronyms 


Term Definition 
ACE Access Control Entry 


ACL Access Control List 
AES Advanced Encryption Standards 


CJIS Criminal Justice Information Services 


COTS Commercial Off the Shelf 


FBI Federal Bureau of Investigation 


HSRG Hardware and Software Recommendation Guide 


IAFIS Integrated Automated Fingerprint Identification System 


IPSec Internet Protocol Security 


IT Information Technology 


LAN Local Area Network 


LIMS Laboratory Information Management System 


MAN Metro Area Network 


MHS Message Handling System 
MOU Memorandum of Understanding 
NAS Network Attached Storage 
NDIS National DNA Index System 
NOC Network Operations Center 
PC Personal Computer 
PMO Program Management Office 
QAS Quality Assurance Standards 
SAN Storage Area Network 
SEN Shared Enterprise Network 
SOC Security Operations Center 
SQL Structured Query Language 


SSID Service Set Identifier 


TCP/IP Transmission Control Protocol/Internet Protocol 


UPnP Universal Plug and Play 
VPN Virtual Private Network 
WAN Wide Area Network 
WPA2 Wi-Fi Protected Access 
WPA3 Wi-Fi Protected Access 
WPS Wi-Fi Protected Setup 
WSUS Windows Server Update Services 
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Memorandum 
To: Forensic Biology Discipline 


Through: Unit-Specific Policy Manuals 


From: Grace Helms, Forensic Biology Discipline Technical Manager 


Date: March 31, 2020 


Subject: Selective Qualifications for Forensic Biologist/CODIS Analyst Positions 
with the OSBI


 
In accordance with Standard 5.1.1 of the FBI Quality Assurance Standards for Forensic DNA Testing 
and Databasing Laboratories, this document is being made available for reference at each of the 
Forensic Biology Units and the CODIS Unit.  It will be included as a reference and attached to each of 
their respective policy manuals – subsequently approved by the Technical Manager and OSBI 
Criminalistics Services Division Laboratory Director.    
 
Minimum Degree & Educational Requirements 
Candidates must have a bachelor’s degree (or its equivalent) or advanced degree in a biology-, 
chemistry-, or forensic science-related area (any degree in a forensic science-related area must include 
emphasis in the sciences, such as biology, chemistry, etc.) and must have successfully completed 
(grade of a C or better) college coursework covering a minimum of three of the four following subject 
areas: biochemistry, genetics, molecular biology, and statistics and/or population genetics, each 
constituting an integral component of any coursework used to demonstrate compliance and as 
required/defined by the current FBI Quality Assurance Standards.  For the subject areas of 
biochemistry, genetics, and molecular biology, each course must have been a minimum of 3 semester 
hours or equivalent.  If a candidate has not completed college coursework in all of the four previously 
mentioned subject areas, successful completion of the missing coursework is required within the first 
year of employment.   
 
Coursework in three or more of the following is required for Level I:  biochemistry, genetics, molecular 
biology, and statistics or population genetics.  Coursework in all four of the preceding subject areas is 
required for Level II – Level IV.   
 
In addition to the Level II – IV requirement, candidates for the position of Forensic Biology Discipline 
Technical Manager must possess at least a Master’s degree in a biology-, chemistry-, or forensic 
science-related area (any degree in a forensic science-related area must include emphasis in the 
sciences, such as biology, chemistry, etc.) and must have successfully completed (grade of a C or 
better) twelve semester hours or equivalent credit hours, including a combination of graduate and 
undergraduate coursework or classes, covering the following subject areas: biochemistry, genetics, 
molecular biology, and statistics and/or population genetics, each constituting an integral component of 
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any coursework used to demonstrate compliance and as required/defined by the current FBI Quality 
Assurance Standards.  The 12 semester or equivalent credit hours shall include at least one graduate-
level course registering three or more semester or equivalent credit hours or: 
 
If the preceding degree and educational requirements for the position of Forensic Biology Discipline 
Technical Manager are not met, the candidate must possess a waiver from the American Society of 
Crime Laboratory Directors (ASCLD) as required/defined by the current FBI Quality Assurance 
Standards. 
 
Minimum Experience Requirements: 
Level I is an entry-level position or: 
 
One year of qualifying experience performing full-time forensic analysis in forensic serology and/or 
forensic DNA for Level II or: 
 
Three years of qualifying experience performing full-time forensic analysis in forensic serology and 
forensic DNA for Level III.  No more than two years experience in forensic serology is accepted as 
qualifying or:  
 
Experience for the Forensic Biology Discipline Technical Manager must have at least three years of 
human DNA (current or previous) experience as a full-time qualified analyst on forensic samples.   
 
Additionally, the CODIS Administrator shall be a current or previously qualified analyst (Level II minimum) 
with documented mixture interpretation training as required/defined by the current FBI Quality Assurance 
Standards. 
 








 


 


 


 


 
SWGDAM Clarification on the Reinterpretation of Data Typed with Legacy 


Amplification Test Kits 
 
Scope 
This document is intended to clarify the requirements in the FBI Director’s Quality 
Assurance Standards for Forensic DNA Testing Laboratories for analysts that need to 
reevaluate old cases completed with DNA amplification test kits for which current 
analysts are not qualified. 
 
Introduction 
Standard 13 states, in part, that “All analysts, technical reviewers, technicians, and other 
personnel designated by the technical leader, must be externally proficiency-tested 
semi-annually, in each DNA technology to the full extent in which they perform 
casework examinations.” 
 
“Technology is used to describe the type of forensic DNA analysis performed in the 
laboratory, such as RFLP, STR, YSTR, or mitochondrial DNA” and “all individuals 
must be proficiency tested in each technology performed to the full extent in which they 
participate in casework.” 
 
As stated above, an analyst’s proficiency test must cover the full extent in which they 
participate in casework; therefore, by the strictest reading of Standard 13, an analyst can 
only interpret data generated by the amplification test kit in which he or she is currently 
proficiency tested.  This would preclude an analyst from interpreting (or reinterpreting) 
data generated from an amplification test kit that a laboratory has abandoned, but may 
still exist in a legacy case file. 
 
For example, a laboratory had previously generated an STR DNA profile using a legacy 
amplification test kit that is either no longer in use by the laboratory, or is unavailable.  
Years later, the laboratory has generated additional profiles germane to the case using a 
newer amplification test kit.  According to Standard 13, if the analyst is currently not 
proficiency tested in the legacy amplification test kit, the analyst could not reinterpret 
the legacy data.  The analyst could only use the legacy data as is. In other words, the  
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legacy data may be used as interpreted by the original analyst for comparison, CODIS 
entry, statistics, etc.   
 
Questions have arisen regarding proficiency testing requirements for analysts who 
interpret data generated by legacy amplification test kits when a comparison is made to 
DNA profiles generated with amplification test kits in current use.  The following is 
intended to clarify what qualifies as a reinterpretation of legacy amplification test kit 
data and the requirements of the laboratories who encounter these interpretations. 
 
Definition of Reinterpretation of Legacy Amplification Test Kit Data 
The assessment of a candidate match within CODIS that was searched at high 
stringency and involves a comparison between two single source CODIS entries that 
match at high stringency is not considered a reinterpretation of legacy data.  
 
Similarly, if a casework (forensic) DNA profile interpretation has previously been 
documented regarding the genotypes that would be allowed for possible contributors, 
that interpretation may be compared to the results of moderate stringency search 
candidate matches and would not be considered reinterpretation. 
 
Moderate stringency matches between a candidate and target DNA profile where: (1) 
one or both of the DNA profile(s) originate from legacy data; and (2) the match 
involves comparisons of the original image(s) or electropherogram(s) to assess the 
match; are considered reinterpretation. 
 
Assessing/evaluating allele calls, genotype calls (to include potential allelic drop-out), a 
change in the assumptions used, or removing alleles (or entire loci) from statistical 
estimates from legacy amplification test kit data, are all considered reinterpretation.  
 
Analyst Requirements for the Reinterpretation of Legacy Amplification Test Kit 
Data 
If an analyst is sufficiently trained, has reviewed the validation and standard operating 
procedures for the appropriate application of analytical parameters (e.g., thresholds,  
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peak height ratios), the analyst would be able to review and reinterpret legacy data in 
accordance with the following: 
 


1. If an analyst(s) is currently qualified (trained and proficiency tested) in the 
amplification test kit, the analyst can reinterpret the data. 
 


2. If an analyst is currently qualified in an amplification test kit (trained and 
proficiency tested), and the analyst was previously qualified (trained and 
proficiency tested) in the legacy amplification test kit, the analyst can reinterpret 
the legacy data if the analyst has been proficiency tested on the legacy test kit 
within the last two calendar years. If an analyst has not been proficiency tested 
on a legacy test kit within the last two calendar years, then the Technical Leader 
must document and approve the completion of the analyst’s review of the 
validation data and standard operating procedures of the legacy test kit. If an 
analyst, who has completed the requirements to interpret legacy amplification 
test kit data, has not reviewed the required documents within the last two 
calendar years, the Technical Leader must document and approve the 
completion of the analyst’s additional review. 
 


3. If an analyst is currently qualified in an amplification test kit (trained and 
proficiency tested), but has never been previously qualified in the legacy 
amplification test kit, the analyst can reinterpret the legacy amplification test kit 
data if the analyst is trained in the legacy test kit interpretation protocols by a 
previously qualified analyst. The review of the validation data and standard 
operating procedures of the legacy test kit, training by the previously qualified 
analyst, and interpretation competency test must be completed by the analyst, 
and documented and approved by the Technical Leader. Documentation shall 
contain sufficient information for an auditor to confirm the analyst is qualified to 
reinterpret legacy amplification test kit data. 
 


4. If a previously qualified analyst is unavailable to train a currently qualified 
analyst on a legacy amplification test kit, it is highly recommended that the 
current analyst not reinterpret legacy data. However, if the current analyst must  
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perform legacy interpretation without training from a previously qualified 
analyst, then it is recommended that the currently qualified analyst and  
Technical Leader train in the legacy test kit interpretation protocols, review 
validation data and standard operating procedures. The training and  
interpretation competency test must be completed by the analyst, and 
documented and approved by the Technical Leader. Documentation shall 
contain sufficient information for an auditor to confirm the analyst is qualified to 
reinterpret legacy amplification test kit data.  
 


5. If a laboratory generates new interpretation protocols from legacy validation 
data (e.g., developing a stochastic threshold when none previously existed), the 
laboratory shall document the basis for the new interpretation protocols. These 
new protocols shall be documented in the laboratory’s standard operating 
procedures and memorialized in the Quality Assurance Standards Audit 
Document. The training and interpretation competency test must also be 
completed by the analyst, and documented and approved by the Technical 
Leader. Documentation shall contain sufficient information for an auditor to 
confirm the analyst is qualified to reinterpret legacy amplification test kit data. 


 
Technical reviewers of reinterpretations of the legacy data are held to the same training 
requirements as the analyst reinterpreting the data.  
 
 
 
Approved June 6, 2016 
SWGDAM 
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SWGDAM Contamination Prevention and 


Detection Guidelines for Forensic DNA 


Laboratories 


The Scientific Working Group on DNA Analysis 


Methods, better known by its acronym of 


SWGDAM, is a group of scientists representing 


Federal, State, and Local forensic DNA 


laboratories in the United States and Canada. 


During meetings, which are held twice a year, 


Committees discuss topics of interest to the 


forensic DNA community and often develop 


documents to provide direction and guidance for 


the community. These guidelines were presented 


to the SWGDAM membership and approved on 


January 12, 2017. 


This document provides best practices and 


guidance for the prevention and detection of DNA contamination as applied to forensic casework 


and DNA databasing. This document is intended to apply to, but not limited to, laboratories that 


employ autosomal STRs, Y-STRs, and mitochondrial DNA analysis.  The FBI Quality 


Assurance Standards for Forensic DNA Testing Laboratories and DNA Databasing Laboratories 


Scientific Working Group on 


DNA Analysis Methods 


 


Contamination Prevention and 


Detection Guidelines for 


Forensic DNA Laboratories 


 


Table of Contents 
Applicability………………………………………………..2 


Introduction………………………..……………..….…..2  


1. Contamination Sources…………………..….…..3 


2. Contamination Prevention and Control…..3 


3. Contamination Detection……………….……..14 


4. Contamination Investigation and 


Management.….…………………………………….….17 


References and Suggested Reading……….….24 


Appendix 1………………………………………………..28 


 


 


 







SWGDAM Contamination Prevention and Detection Guidelines for Forensic DNA Laboratories – 


APPROVED 01/12/2017 


 


  


   
  2 | P a g e  
    
 


(QAS) requires laboratories to have and follow a documented policy for the detection and control 


of contamination. These recommendations are intended to provide guidance in meeting this 


standard for all laboratories that conduct forensic serological and/or DNA analysis. Because 


these are guidelines and not minimum standards, in the event of a conflict between the QAS and 


these guidelines, the QAS has precedence over these guidelines. Additionally, to avoid any such 


conflict, the term ‘shall’ has been used when that term is similarly used in the QAS. The use of 


the term ‘shall’ is not intended to transform these guidelines into standards. These guidelines are 


not intended to be applied retroactively. Laboratories conducting forensic serological and/or 


DNA analysis are encouraged to review their standard operating procedures and validation 


protocols in light of these guidelines and to update their procedures as needed. It is anticipated 


that these guidelines will be updated as needed. 


Applicability 


Some recommendations as written are not feasible or necessary for every laboratory, particularly 


when considering limitations of laboratory spaces and buildings, procedures, and the sensitivity 


of the DNA testing being performed. If specific recommendations are determined to be necessary 


but are not currently feasible, a laboratory should consider other mechanisms for achieving the 


intent of these recommendations.  


Introduction 


The QAS defines contamination as the unintentional introduction of exogenous DNA into a 


DNA sample or PCR reaction; therefore, this document refers to contamination introduced at or 


after the start of a controlled forensic process. The start of a controlled forensic process should 


be defined by a laboratory. For example, this could be the arrival of the item at the laboratory, 


the moment a processor (analyst or technician) handles an item or another defined control point 


in the process. As human DNA is pervasive throughout the environment, contamination may not 


be completely avoided. In addition, the improved sensitivity of DNA methodologies and the 


introduction of new DNA technologies may allow low-level or previously undetected 


contamination to be detected and potentially cause DNA interpretational difficulties.  
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Refer to the QAS for standards that relate to contamination. In accordance with the QAS, 


accredited laboratories shall have procedures to minimize contamination, perform contamination 


assessments during validations and have policies for the detection and control of contamination.  


1. Contamination Sources 


1.1 A contaminant is unintentionally introduced into a sample by various means. A sample 


that is expected to be a mixture of DNA from more than one individual given the sample 


context (e.g., vaginal swab containing semen) does not constitute a contaminated sample. 


Sources of contamination include, but are not limited to: 


1.1.1 DNA from laboratory personnel to an evidentiary item or DNA sample. 


1.1.2 DNA from contaminated reagents or consumables to an evidentiary item or 


DNA sample. 


1.1.3 Cross contamination of an evidentiary item or DNA sample to another 


evidentiary item or DNA sample. 


1.1.4 Laboratory environment (e.g., surfaces, equipment, ventilation system) to an 


evidentiary item or DNA sample. 


1.2 Contamination can occur directly or indirectly. 


1.2.1 Direct contamination involves the transfer of DNA from the source of the 


contamination to the evidentiary item or DNA sample. This may occur when 


laboratory personnel handle an evidentiary item or DNA sample but may also 


occur without direct physical contact, such as speaking, sneezing or coughing 


on an evidentiary item or DNA sample.  


1.2.2 Indirect contamination (i.e., secondary transfer) is a result of the transfer of 


DNA from the source of contamination to the evidentiary item or DNA 


sample through an intermediary such as gloves, tools, pens, packaging and 


laboratory surfaces.  


2. Contamination Prevention and Control  


2.1 Laboratory design 
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This section provides a list of recommended features that contribute to the prevention of 


contamination and could be incorporated into a laboratory’s design if or when a 


laboratory has an opportunity to design a new building, laboratory space, or the flow of 


activities within. Whether or not a laboratory has an opportunity to design a new space, 


these recommendations should serve to help a laboratory strive for continual 


improvement. These features include, but are not limited to: 


2.1.1 Separate work areas.  Due to the high concentration of amplified DNA in a 


PCR sample, laboratories must have designated spaces for pre- and post- PCR 


activities (refer to QAS regarding facilities). Evidence examination, DNA 


extraction, and pre-amplification set-up activities must be restricted to the pre-


PCR area while the post-PCR area is limited to PCR amplification and all 


analytical processes using the products of PCR amplification.  For guidance 


regarding Rapid DNA instruments, refer to the FBI Rapid DNA Addendum to 


the QAS document.  Other instruments that perform both pre- and post-PCR 


activities may require a dedicated space. 


2.1.1.1 Recommended features of the pre-PCR area include, but are not limited to: 


2.1.1.1.1 Restricted access to appropriate laboratory personnel only.  


2.1.1.1.2 Activity limited to conducting laboratory procedures. Laboratory 


personnel should avoid casual conversations and loitering.  


2.1.1.1.3 Designated areas that house all necessary personal protective 


equipment, hooks for lab coats and operational sinks with soap and 


disposable towels. These areas may be immediately adjacent to, 


but physically separated from, the pre-PCR area.  


2.1.1.1.4 Walls and floors made of materials that are easy to clean and can 


withstand bleaching or other cleaning methods.  


2.1.1.1.5 Laboratory furniture, benches and chairs that can withstand 


frequent cleaning. Chairs should be covered in a non-porous 


material (e.g., vinyl). 
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2.1.1.1.6 Dedicated equipment and tools (e.g., centrifuges, pens, tube racks). 


These can be dedicated for use by a particular processor, for a 


specific piece of equipment, or for a defined location.  


2.1.1.1.7 Separate the preparation and storage areas for reagents away from 


DNA extracts and evidentiary items.  


2.1.1.1.8 Circulation-free or filtered air. This can be accomplished by the 


use of a dead-air hood or laminar flow hood at a location dedicated 


to a particular task(s) or incorporated into a laboratory-wide 


ventilation system. 


2.1.1.1.9 Positive air pressure that is higher than the positive or ambient 


pressure in the adjacent common area or hallway. Air should flow 


from clean spaces to less clean spaces. This recommendation can 


refer to the entire laboratory space or a specific area.  


2.1.1.2 Recommended features of the post-PCR area include, but are not limited 


to: 


2.1.1.2.1 Filtered outgoing air. Refer to laboratory air quality documents 


listed in the references section. 


2.1.1.2.2 Negative or lower positive air pressure than the air pressure in the 


adjacent common area or hallway. 


2.1.1.2.3 Designated areas that house all necessary personal protective 


equipment, hooks for lab coats and operational sinks with soap and 


disposable towels.  


2.1.1.2.4 Dedicated equipment and tools (e.g., pipettors, pens). These can be 


dedicated for use by a particular processor, a particular 


methodology or technology, for a specific piece of equipment, or 


for a defined area.  


2.1.1.2.5 Separate the preparation and storage areas for reagents and PCR 


products.  
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2.1.2 Separate processing (e.g., handling and prep for DNA extraction) in pre-PCR 


areas by case type. Reference samples should be processed separately from 


evidentiary items by area and/or time. High copy evidentiary samples (e.g., 


blood) should be processed separately from low copy evidentiary samples 


(e.g., touch, hair, bone) by area and/or time. If the same work area is used, it 


should be thoroughly cleaned between the processing of different case types. 


As documented through a laboratory’s validation, certain methods (e.g., 


extraction using automation) can allow for the simultaneous processing of 


different case types.   


2.1.3 To the extent possible, limit the examination of evidentiary items in a DNA 


clean area to items that will require DNA extraction and analysis (i.e., exclude 


items intended for other forensic disciplines). 


2.1.4 To the extent possible, limit the movement of laboratory personnel:  


2.1.4.1 From a post-PCR area back into a pre-PCR area within a single work day. 


2.1.4.2 From entering an area dedicated to the processing of high copy or 


reference samples to an area dedicated to the processing of low copy or 


evidentiary items within a single work day.  


2.2 Procedure planning 


When implementing or revising a procedure, the risk of contamination and the ability to 


detect contamination at each step needs to be assessed. This contamination assessment 


may include: 


2.2.1 Determining the impact of implementing new technologies that increase the 


sensitivity of DNA detection and in turn, the detection of contamination. The 


laboratory should consider the impact of the flow of work processes, 


laboratory space configurations or analysis procedures to reduce and detect 


contamination. When assessing contamination risks with a new technology, a 


laboratory can research the current literature, consult with other laboratories 


using the new technology and/or perform preliminary work with the new 


technology.  
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2.2.2 Establishing the tolerance level of contamination for each procedure and 


technology through validation.  A tolerance level is defined as the level of 


contamination that does not interfere with a confident interpretation of the 


data. See Appendix 1.  


2.2.3 Determining the extent of decontamination necessary for reagents, 


consumables, surfaces, tools, etc. for the procedure and that the method of 


decontamination performed is effective.  


2.2.4 Incorporating the following quality measures into a validation:  


2.2.4.1 Assessing all controls (negative, reagent blank, and positive) for the 


presence of any source of contamination. 


2.2.4.1.1 Assessing the possibility of carry-over contamination on robotic 


systems by alternating a known sample or positive control and 


negative controls, for example using a zebra and/or checkerboard 


pattern. 


2.2.4.2 Performing a contamination investigation, if contamination is detected. 


Refer to section 3 on contamination detection for guidance.  


2.2.4.3 Implementing modifications to a procedure as necessary to minimize the 


risk of contamination. These modifications can be re-assessed to 


determine if implementation is successful. Modifications to be considered 


include, but are not limited to: 


2.2.4.3.1 Items listed in section 2.1. 


2.2.4.3.2 Minimize the movement of equipment and tools from a post-PCR 


area back into a pre-PCR area. If movement of equipment and 


tools back into a pre-PCR area is required, it should only occur 


after decontamination.  


2.2.4.3.3 Restrict the access of DNA areas to persons included in the 


laboratory’s elimination database.  


2.2.4.3.4 Use only aerosol-resistant pipet tips for all procedural steps, 


particularly DNA extraction, pre-amplification set-up and post-
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PCR processing. This may not be possible with automated or 


robotic systems that use fixed or non-aerosol-resistant tips.  


2.2.4.3.5 Consider the number of samples processed in a batch. Several 


factors may be considered in determining batch size: method 


(manual or automated), minimizing processor fatigue, experience 


level of processor and type of samples.   


2.2.4.3.6 Reduce the number of transfers or sample manipulations, so as to 


minimize the creation of aerosols and drips. Incorporation of 


robotic liquid handlers may be used for sample transfers.  


2.2.4.3.7 Incorporate additional cleaning or decontamination steps such as 


wiping the exterior of tubes, racks, tools (e.g., scalpels, tweezers, 


punchers) and equipment with bleach, ethanol, or a DNA 


degrading solvent. Incorporate UV irradiation of pre-PCR hoods or 


areas. 


2.2.4.3.8 Limit the amount of time and number of uncapped tubes open at 


one time. 96-well plates should be covered or sealed as soon as 


possible.  


2.2.4.3.9 Incorporate robotics to reduce human contamination; however, 


programs should be designed that minimize moving pipet tips that 


contain or previously contained a sample over other samples.  


2.2.4.3.10 Minimize risk of cross contamination when opening seals on 96-


well plates by first centrifuging and then slowly removing the seal 


(or use puncture method to collect sample directly from an 


individual well). 


2.3 Personal Protective Equipment 


A variety of personal protective equipment (PPE) can be employed to not only protect 


laboratory personnel from hazardous chemicals and biological substances, but also to 


control or minimize contamination of evidence by personnel. The donning of and the 


removal of PPE should occur upon entrance into and exit out of a common area of the 
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laboratory. It is recommended that PPE be worn by all individuals upon entering a DNA 


work space. These PPE items include, but are not limited to: 


2.3.1 Laboratory coats  


2.3.1.1 Coats should be dedicated to specific areas, such as pre- and post-PCR 


areas and can be dedicated to specific activities (evidence examination and 


DNA extraction separate from those used for pre-amplification set-up). 


2.3.1.2 Coats can be made of disposable material that are discarded after each use 


or after a defined amount of time or number of cases/samples processed or 


of cotton fabric that undergo frequent cleaning.  


2.3.1.3 If examining heavily soiled evidentiary items, coats should be changed 


immediately after examination and before continuing to examine other 


evidentiary items or cases. Soiled coats should be disposed of or washed 


before next use. 


2.3.1.4 Coats dedicated to a particular activity and/or area, as defined by the 


laboratory, should not be worn outside the dedicated area.  


2.3.1.5 Other PPE, such as disposable coat sleeves or aprons, can be worn over a 


laboratory coat to provide an additional measure of contamination control 


and personal protection. If these items are used, they should be disposed of 


after examining each case, extracting a batch or setting up amplifications. 


The underlying laboratory coat may not need to be changed as frequently 


if these additional types of PPE are used.  


2.3.2 Gloves  


2.3.2.1 All laboratory personnel working in a DNA work space should wear 


disposable gloves at all times.  


2.3.2.2 Gloves may be wiped with bleach after donning.  


2.3.2.3 Gloves should be changed often or wiped with bleach frequently 


throughout each activity. This is especially important after contact with a 


potentially contaminated surface or item such as packages, phones, pens, 


door handles, face, eye glasses, etc.  
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2.3.2.4 Multiple layers of gloves can be worn during each activity. The outer set 


of gloves should be changed or removed after contact with potentially 


contaminated surfaces.  


2.3.2.5 The cuff of the gloves should be of sufficient length to reach and cover the 


end of the coat sleeve. Disposable laboratory sleeves can be used if the 


gap cannot be covered.  


2.3.2.6 Gloves may need to be changed during the examination of an item if an 


item is heavily soiled or wet.  


2.3.2.7 Gloves may need to be changed after a set of transfer steps within a 


procedure (e.g., after all supernatants have been transferred to 


concentrators in an organic extraction) and between DNA extraction 


batches. Gloves may need to be changed during DNA extraction if an 


incident such as a cracked tube, dripping or spilling occurs. 


2.3.3 Face masks or shields 


2.3.3.1 A disposable face mask should completely cover the mouth and nose. 


2.3.3.2 A disposable or non-disposable face shield should completely cover the 


mouth, nose and eyes.  


2.3.3.3 A face mask or shield should be dedicated to a specific activity and 


discarded after the activity is complete. If using a non-disposable face 


shield, the shield should be thoroughly cleaned between uses with an 


appropriate cleaner, such as, but not limited to, bleach or ethanol.  


2.3.3.4 If a face mask or shield is adjusted with a gloved hand, the glove should 


be changed before proceeding to the next procedural step.  


2.3.3.5 A physical barrier (e.g., sash of a dead-air or laminar flow hood) may 


replace or complement the use of face masks or shields.   


2.3.4 Hair covers 


2.3.4.1 A laboratory can utilize disposable hair and beard covers as an additional 


precaution against contamination of evidentiary items or DNA samples by 


laboratory personnel.  
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2.3.4.2 Hair covers should completely cover head and facial hair.  


2.3.4.3 Hair covers should be dedicated to a specific activity and discarded after 


the activity is complete. 


2.4 Personnel 


2.4.1 All laboratory personnel should be trained to recognize his/her role in 


contamination prevention and control. This training can be included in the 


training manual and assessed during training exercises.  


2.4.2 If a laboratory has the opportunity, contamination prevention and control 


training should extend outside of the DNA laboratory to other personnel who 


participate in the collection or processing of evidentiary items.  


2.5 Evidence Examination and Sampling 


2.5.1 Limit the examination of evidentiary items in a DNA clean area to items that 


will require DNA extraction and analysis (i.e., exclude items intended for 


other forensic disciplines). If a DNA clean area is not available for very large 


items, a separate examination area can be identified and decontaminated 


before proceeding.  


2.5.2 Any issue with the integrity of the packaging (e.g., tears, leaks, unusual stains) 


should be noted. If the issue is of concern, the laboratory may choose not to 


accept an item for testing. Reuse of evidence packaging or biological stains on 


the exterior of packaging may pose a contamination issue.  


2.5.3 Depending on the type of material, the outer packaging can be wiped down 


using pre-moistened disinfecting cloths or bleach.  


2.5.4 To reduce transfer from the outer package(s) to the evidentiary items, gloves 


should be changed after handling or opening the outer package and prior to 


proceeding with examination. 


2.5.5 Non-disposable tools (e.g., scissors, razors, forceps, etc.) coming into contact 


with packaging should be cleaned before and after use. The same tool should 


not be in contact with evidence before cleaning. Whenever possible, use 


disposable tools and discard after use.  
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2.5.6 Items can be examined on disposable paper or pads where practical. These 


should be discarded immediately after use and before the examination of a 


new item.  


2.5.7 Gloves should be changed between examinations of different evidentiary 


items.  


2.5.8 Non-disposable tools used to collect each evidentiary sample should be                                                                                                                                                                                                         


cleaned before and after collection.  


2.6 Cleaning 


Routine cleaning is critical for reducing contamination. There are a variety of cleaning 


and detergent products and procedures available to assist in removing or damaging DNA 


so that it cannot be amplified. The most commonly used chemical for cleaning is sodium 


hypochlorite (i.e., bleach). When cleaning with bleach, use a freshly prepared dilution as 


its effectiveness declines over time.  


2.6.1 Pre-PCR areas: 


2.6.1.1 Entire pre-PCR areas should be decontaminated on a routine basis as 


dictated by the volume and frequency of use. This cleaning can include, 


but is not limited to: 


2.6.1.1.1 Bench surfaces. 


2.6.1.1.2 Equipment such as centrifuges, microscopes, automated 


instruments, keyboards, pens, and hoods. 


2.6.1.1.3 Handles on doors, refrigerators, freezers and evidence lockers. 


2.6.1.2 On a routine basis or immediately before use, equipment such as dead-air 


hoods, laminar flow hoods, centrifuges, and pipettors should be 


decontaminated.  


2.6.1.3 Multiple cleaning schedules (e.g., weekly, monthly) can be incorporated 


for additional measures of contamination control. Dedicated cleaning 


equipment (e.g., mops) should be used. This less frequent cleaning can 


include, but is not limited to, chairs, furniture (shelving, drawers, and 


handles on drawers), floors, walls, doors, and vents. 
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2.6.1.4 Any repaired equipment should be decontaminated before resuming use.  


2.6.2 Post-PCR areas: 


2.6.2.1 Post-PCR areas may be decontaminated with dedicated cleaning 


equipment on a routine basis as dictated by the volume and frequency of 


use. 


2.6.2.2 In accordance with laboratory policy, discard amplification products and 


plate preparations.  


2.6.2.3 Any repaired equipment should be decontaminated before resuming use.  


2.7 Reagents and Consumables 


Reagents and consumables used in sample collection, DNA extraction or amplification 


can become contaminated during the manufacturing process or packaging. When feasible, 


reagents and consumables should be purchased from an ISO 18385 compliant 


manufacturer. Laboratories can have procedures in place to detect this type of 


contamination before the reagent or consumable is used in casework; however, recognize 


it is impossible to completely guard against this type of contamination as the level of 


manufacturer contamination may vary across a single lot or package of reagent or 


consumable product. Laboratories should document lot numbers of reagents and 


consumables for the purpose of tracking potential contamination.  


2.7.1 Any in-house prepared or purchased reagent involved in DNA collection, 


extraction or amplification, should undergo a quality check using the 


procedure for which the reagent is intended. 


2.7.1.1 If possible, outer packaging and reagent bottles should be wiped down 


before opening with pre-moistened disinfecting cloths or bleach.  


2.7.1.2 In-house reagents should be prepared in a designated reagent preparation 


area with thoroughly cleaned glassware or disposable single-use utensils 


and containers.  


2.7.1.3 Reagents should be verified to be free of contaminants or below the 


laboratory’s established tolerance level with the relevant procedure/ 


technology using the most sensitive parameters.   
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2.7.1.4 A collection of reagents used for a particular procedure can be verified 


together; however, if any individual reagent is replenished with a new lot, 


another performance check should be conducted.  


2.7.1.5 If contamination is detected, additional testing may be performed to 


determine which reagent(s) is (are) the source of the contamination or the 


collection of reagents can be considered contaminated as a whole.  


2.7.2 Depending on the chemical composition, some consumables may be 


autoclaved or UV irradiated before use.  


2.7.2.1 Before use in casework, determine if new consumables can tolerate 


autoclave and/or UV exposure. This may be previously determined by the 


manufacturer or available in literature.  


2.7.2.2 Routine performance check of UV crosslinkers should be performed. 


Follow operator’s manual for procedure to test the intensity of the bulbs.  


2.7.3 In an effort to offer DNA-free products, some manufacturers pre-sterilize 


consumables by a variety of methods, such as ethylene oxide or irradiation. If 


a laboratory chooses to use pre-sterilized consumables, quality checks should 


be conducted to verify that the pre-sterilization method does not have an 


adverse effect on either the recovery or the amplification of DNA (Bergen et 


al. 2005; Castle et al. 2003; Archer et al. 2010). Previously typed DNA 


extracts (e.g., proficiencies and other control or known samples) can be used 


to verify the performance of the new consumable.  


 


3. Contamination Detection 


Despite employing numerous measures to prevent contamination, contamination incidents 


will be encountered on occasion. Therefore, a laboratory should define a tolerance level 


based on each methodology, technology and sensitivity requirements. Any genetic data 


detected below a laboratory’s tolerance level may be disregarded. Detecting contamination 


incidents is critical to improving laboratory procedures and ensuring the accuracy of reported 


genetic data.  
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3.1 Controls 


Positive, negative and reagent blank controls are critical for detecting contamination.  


3.1.1 Negative and reagent blank controls 


3.1.1.1 Any detectable peaks or sequence data in negative and reagent blank 


controls may indicate contamination. Refer to Appendix 1 for examples 


regarding acceptability of associated data.  


3.1.2 Positive controls 


3.1.2.1 If any detectable peaks or sequence data are observed beyond the known 


profile of the positive control, the extraneous data may originate from a 


contaminant. 


3.1.2.1.1 In STR systems, contamination is suspected when unexplained 


allelic peaks above the analytical threshold are observed. Caution 


should be used when considering peaks in positions of stutter, 


incomplete terminal nucleotide addition (minus A) and spectral 


pull-up. 


3.1.2.1.2 In mitochondrial DNA sequencing, contamination is suspected if a 


mixture is present.  


3.2 Material Controls/Blanks 


Laboratories can request and process material controls/blanks (e.g., water and swabs used 


for swabbing) from crime scene investigators. Any detectable peaks or sequence data 


from a material control/blank may indicate contamination.  


3.3 Samples 


Samples that are expected to be single source may indicate a contamination event by 


producing a mixed genetic profile. 


3.4 Unexpected results 


Genetic data that do not conform to case circumstances (e.g., a male profile was obtained 


when a female profile was expected or a mixture was obtained from a single source 


sample) may indicate a contamination event has occurred. An attempt should be made to 
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identify the source of the profile. A laboratory can conduct additional testing if 


circumstances warrant further investigation.  


3.5 Comparisons 


An attempt should be made to identify the source of a contaminant by comparing the 


genetic data from the contaminant to genetic data originating from various sources. As a 


result of identifying the source, a laboratory can take measures to prevent additional 


contamination events.  


3.5.1 The following sources may be compared to the genetic data of the 


contaminant as relevant: 


3.5.1.1 Samples processed in the same batch. 


3.5.1.2 Samples from other batches processed at the same time by the same 


processor. 


3.5.1.3 Samples from other batches processed at the same time by different 


processors. 


3.5.1.4 Previously processed samples and batches.  


3.5.1.5 A laboratory elimination database that contains the genetic profiles 


generated from all applicable technologies from the following (as 


applicable laws and policy permits): 


3.5.1.5.1 Laboratory personnel. 


3.5.1.5.2 Non-laboratory personnel that have access to the laboratory (e.g., 


maintenance, instrument service personnel, and visitors). 


3.5.1.5.3 Non-laboratory personnel that have had contact with the items 


prior to processing (e.g., law enforcement, crime scene 


investigators, medical and medical examiner personnel). 


3.5.1.5.4 Previously observed contaminants including those from 


contaminated reagents and consumables. 


3.5.2 Comparisons can be performed manually or with software that houses both 


the genetic profiles processed in the laboratory and the laboratory elimination 


database.  
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3.5.3 A laboratory may not be able to determine the true source or identity of a 


contaminant if the genetic data are sporadic, low-level or not represented in a 


laboratory elimination database.  


 


4. Contamination Investigation and Management  


As appropriate, a laboratory should involve the quality assurance management when 


investigating a contamination event. All quality assurance policies must be followed.  


4.1 Introduction of contaminant 


Whether or not the source of the contaminant can be identified, actions can be taken to 


determine the procedural step in which the contaminant was introduced. Generally, 


repeating the procedural steps in reverse order will assist in this process and may even 


resolve the situation so that data originating from the evidentiary or reference item can be 


reported. The following actions can be used to investigate the introduction of the 


contaminant: 


4.1.1 Re-injecting or re-loading a sample. This may resolve carry-over 


contamination from a neighboring well or a contaminant that was introduced 


while preparing the sample for detection/analysis on an instrument. 


4.1.2 Repeat amplification and/or sequencing if sufficient extracted DNA is 


available. This may resolve contamination introduced from the processor or 


another sample amplified and/or sequenced in the same batch. 


4.1.3 Repeat the DNA extraction if sufficient evidentiary material is available. This 


may resolve contamination introduced from the processor, cross-sample 


contamination from another sample extracted in the same batch or examined 


on the same day or contamination from a reagent or consumable.  


4.1.4 Swipe or swab tests can be used to investigate if the source of a contaminant 


is part of the laboratory environment. This process can include, but is not 


limited to, the following aspects: 
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4.1.4.1 Swabbing of selected areas and equipment that make contact with 


processors, evidentiary items or DNA extracts and are suspected to be 


involved in the contamination event.  


4.1.4.2 Swabs used for monitoring may be verified to be free of DNA using the 


laboratory’s most relevant testing procedure and technology prior to 


commencing swabbing.  


4.1.4.3 After swabbing, the laboratory’s most relevant testing procedure and 


technology should be used to detect the contamination. 


4.1.4.4 The amount of swabbing should be proportional to the amount of activity, 


the number of processors and/or items processed in a particular area 


suspected to be involved in the contamination event.  


4.1.4.5 The results of swipe or swab tests should be documented. The 


documentation may include the locations of each swabbing, the genetic 


data observed at each location and the comparison of the genetic data 


against a laboratory’s elimination database and contamination records. 


4.1.4.6 Swipe and swab tests can be used as a preventive measure after 


maintenance has been performed, and after the reconfiguration or 


relocation of an entire laboratory or single laboratory space.  


4.2 Investigate the problem 


The level of a laboratory’s response to a contamination event is generally determined by 


the amount of genetic data observed and the frequency with which the genetic data are 


being observed. Contamination events may be considered isolated events if the 


contamination only occurs once or infrequently as defined by the laboratory.  If 


contamination events are repetitive (either by the same processor, the same procedure by 


multiple processors and/or the same contaminant is observed), this is indicative of a 


potential systemic problem and warrants further and immediate investigation. 


Contamination events may be considered low-level if the contaminant produces sporadic 


or small amounts of genetic data. If the contaminant produces full or nearly full genetic 
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profiles above tolerance level, this is considered gross contamination due to an elevated 


concentration of contaminating DNA. This concept can be visualized in the table below. 


 


 


 


 


 


 


 


 


 


 


 


 


 


4.2.1 Isolated contamination 


Quadrants 1 and 2 represent random contamination events that occur 


infrequently and may be determined to originate from various sources such as 


the processor, another sample processed in the laboratory or an item 


contaminated before arriving at the laboratory. In some cases, particularly 


quadrant 1 contamination, the source of the contaminant cannot be 


determined. Depending on a laboratory’s tolerance level and the sensitivity of 


the particular methodology and technology, these contamination events may 


warrant minimal investigation. However, tracking of these events is critical 


for the detection of systemic contamination. 
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4.2.2 Systemic contamination 


If a contamination event that was originally classified as quadrant 1 or 2 


contamination becomes repetitive over a particular timeframe, this is 


indicative of a systemic problem and warrants further investigation. The 


source of the systemic contamination, particularly quadrant 3 contamination, 


may be unidentified.  A laboratory should define when contamination falls 


into quadrants 3 and 4.  


4.2.2.1 Common denominator 


The goal of a contamination investigation is to determine the common 


denominator contributing to the repetitive contamination events so that 


corrective measures can be taken to prevent reoccurrence. The common 


denominator is not always as obvious as a contaminant originating from 


the same source. Additionally, systemic contamination may have more 


than one common denominator. The following common denominators 


should be considered: 


4.2.2.1.1 Common processor. Laboratory personnel may repeatedly fail to 


comply with contamination control measures. Systemic 


contamination of this type may manifest as the repeated 


appearance of the processor’s genetic profile in controls or samples 


or the processor may repeatedly cross-contaminate samples within 


a batch.  


4.2.2.1.2 Common procedure. Contamination may appear in controls or 


samples processed independently by different laboratory personnel 


using the same procedure. Systemic contamination of this type 


may be introduced at the same procedural step resulting in 


contaminants from various sources. A contamination assessment 


should be performed resulting in the implementation of procedural 


modifications as necessary (see section 2.2). 
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4.2.2.1.3 Common source. The same genetic profile may repeatedly appear 


in controls or samples processed by the same or different 


laboratory personnel using the same or different procedure. Low-


level contamination (quadrant 3) may be difficult to assess if the 


genetic data do not overlap by common loci or sequence. Systemic 


contamination of this type may originate from contaminated 


reagents or consumables, the gross contamination of a high 


quantity sample, contamination from laboratory personnel or non-


laboratory personnel or the laboratory environment. 


4.2.2.2 Root cause analysis 


A laboratory should define which level(s) of contamination warrant a root 


cause analysis. Documentation of all contamination events, isolated and 


systemic, is needed to accurately determine the root cause(s) of systemic 


contamination. The root cause may be a combination of several factors 


including single or multiple laboratory personnel, inadequate or 


ineffective contamination control measures, procedural deficiencies and 


contamination by the manufacturer.  


 


4.3 Corrective measures 


Once a systemic contamination event as defined by the laboratory is detected, the 


appropriate actions should be taken to mitigate the impact of the contamination event on 


casework. A laboratory may choose to implement one or more of the following actions: 


4.3.1 Suspension of casework 


As necessary, a laboratory may need to cease current and future processing 


involving a single processor, a particular procedure, laboratory space or the 


entire laboratory. Processing can resume once a contamination investigation is 


complete and contamination control measures are modified as necessary. 


4.3.2 Decontamination 







SWGDAM Contamination Prevention and Detection Guidelines for Forensic DNA Laboratories – 


APPROVED 01/12/2017 


 


  


   
  22 | P a g e  
    
 


All affected laboratory areas should be thoroughly cleaned. Refer to section 


2.6 for guidance on cleaning. 


4.3.2.1 A thorough cleaning may be followed by monitoring the effectiveness of 


the cleaning using swipe or swab tests or through other mechanisms for 


monitoring contamination. Refer to section 4.1.4 for guidance.  


4.3.3 Review of casework 


As appropriate, the results of current and previous casework may need to be 


reviewed to ensure that a contaminant profile (e.g., a staff profile) was not 


erroneously reported or did not hinder the reporting of the correct genetic 


data. Issuing supplemental or amended reports may be warranted.  


4.3.4 Reevaluation of procedures 


Previous contamination assessments may not have adequately identified 


contamination risks and/or procedures may not have sufficiently addressed 


how to execute contamination control measures. Procedures should be revised 


as needed to include or clarify measures of contamination control. Refer to 


section 2 for guidance on minimizing contamination. 


4.3.5 Retraining 


Laboratory personnel, either individually or as a whole, may need to be 


retrained to understand and exercise contamination control measures. If 


possible, retraining may extend outside of the DNA laboratory to other 


individuals who participate in the collection or processing of evidentiary items 


and may have been the source of a contaminant. 


4.3.6 Post contamination review 


A laboratory should review the effectiveness of any procedural modifications 


and/or training that were implemented as a result of a contamination event.  


4.4 Documentation 


Contamination events that exceed the laboratory’s established tolerance level, regardless 


of the severity, should be documented. This documentation is necessary in the event 


systemic contamination occurs. Documentation may be stored in individual case files, but 
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should also reside in a single composite location, electronic or paper, for the purpose of 


detecting contamination trends. A laboratory should consider retaining documentation 


indefinitely for various purposes such as case file review, post-conviction testing, and 


evaluating current or new methods.  


4.4.1 Isolated contamination 


4.4.1.1 A laboratory’s documentation can include the contaminant profile, the 


source if known, the procedural step that may have introduced the 


contaminant and a list of the cases affected. Any corrective actions taken 


should also be documented.  


4.4.2 Systemic contamination 


4.4.2.1 A laboratory’s documentation should include all items listed under 


isolated contamination section including the corrective actions taken, any 


procedural changes implemented, and a post contamination review. 


4.4.3 Case file documentation 


The contamination event should be documented in the individual case file(s) 


of the case(s) affected. Issuing supplemental or amended reports may be 


warranted. 


4.4.4 Reports 


A contamination event should be documented in the appropriate report if a 


contaminant directly impacted the interpretation of a genetic profile.   


4.5 Management review 


Laboratory management, including quality assurance management, should periodically 


review contamination documentation in an effort to continue any process improvements, 


identify emerging patterns that may need monitoring and to detect any change in the rate 


of contamination events. Laboratory management should encourage all laboratory 


personnel to participate in process improvements regarding the prevention and 


minimization of contamination. 
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Appendix 1. Acceptability of Genetic Data 


A tolerance level is defined as the level of contamination that does not interfere with a confident 


interpretation of the data. Once a laboratory has established a tolerance level, exogenous genetic 


data generated by a negative or reagent blank control that do not exceed the established tolerance 


level can be disregarded and the associated sample data can be considered acceptable for 


reporting purposes.  


Some examples of tolerance levels for the negative and/or reagent blank controls are provided in 


the table below (AT = analytical threshold, ST = stochastic threshold). 


Technology Tolerance Level 


Autosomal STRs 
Up to two peaks appearing at same or different loci ≥AT but 


<ST that do not match associated sample(s) 


Y-STRs Single peak ≥AT 


MtDNA Sequence does not match associated sample(s) 


 


 


The above table is provided strictly for example purposes and does not suggest a specific 


tolerance level for a negative and/or a reagent blank control. In fact, laboratories can define a 


tolerance level for a negative control that is different than the tolerance level for a reagent blank 


control. Additionally, a laboratory’s tolerance level definitions may include different 


acceptability criteria of sample data if exogenous data from a negative or reagent blank control 


matches sample data.  
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guidelines, the QAS and the QAS Audit Documents have precedence over these guidelines.  The 


use of the term ‘shall’ or ‘must’ is not intended to transform these guidelines into standards.     


 


These revised guidelines supersede the SWGDAM Short Tandem Repeat (STR) Interpretation 


Guidelines (2010).  They are intended to be applied prospectively and not retroactively.  With 


the underlying assumption that work performed prior to the issuance of these revisions was 


appropriate and supported by validation, revision of the applicable guidelines is not intended to 


invalidate or call into question the previous work.  Laboratories are encouraged to review their 


standard operating procedures and validation data in light of these guidelines and to update their 


procedures as needed.   


 


These guidelines are intended to be used for laboratories that will continue to employ binary 


approaches to interpret electrophoresis-based data.  These guidelines may be applicable to 


probabilistic genotyping, next generation sequencing, and/or rapid DNA technology in a limited 


capacity, but are not intended for those technologies.  It is anticipated that future documents will 


address these new technologies and methodologies.  These guidelines generally address the 


interpretation of single-source samples and mixtures of DNA from two people.  The basic 


concepts hold true as they relate to DNA mixtures of three or more contributors, those involving 


stochastic-level contributors, and with mixtures containing biologically related individuals.  


However, there are nuances and limitations to binary interpretation of this more complex data 


which will be addressed. 


 


This document discusses strategies for low level DNA samples but is not intended to address the 


interpretation of analytical results from enhanced (low template) detection DNA methods.  


Guidance for such methods is available in the SWGDAM Guidelines for STR Enhanced 


Detection Methods. 
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Background:  


The interpretation and reporting of DNA typing results for human identification purposes 


requires professional judgment and expertise.  It is a complex process that draws upon empirical 


data and the overall training and experience of the scientist involved and should be reflective of 


the available case history and any assumptions being made.  A DNA analyst should use all 


relevant information that is available to assist in the interpretation, such as the location from 


which the sample originated (e.g., intimate sample), the body fluid screening results, the quantity 


of DNA extracted, and the overall quality of the DNA profile. 


Additionally, laboratories that analyze DNA samples for forensic casework purposes are required 


by the Quality Assurance Standards for Forensic DNA Testing Laboratories to establish and 


follow documented procedures for the interpretation of DNA typing results and reporting.  Due 


to the multiplicity of forensic sample types and the potential complexity of DNA typing results, 


it is impractical and infeasible to cover every aspect of DNA interpretation by a preset rule.  


However, the laboratory should utilize written procedures for interpretation of analytical results 


with the understanding that specificity in the standard operating protocols will enable greater 


consistency and accuracy among analysts within a laboratory.  It is recommended that standard 


operating procedures for the interpretation of DNA typing results be sufficiently detailed that 


other forensic DNA analysts can review and understand in full the laboratory’s policies and 


practices.     


Upon completion of the technical aspects of DNA analysis, DNA typing results must be verified 


and interpreted.  The verification of the DNA typing results involves a review of peak 


designations and other software-generated information, as well as an evaluation of quality 


controls.  Based on this data assessment, the DNA analyst performs interpretations, makes 


comparisons among samples (where appropriate) and draws conclusions.  The conclusions 


reached as part of the interpretation process are compiled into a written report by the DNA 


analyst.  These data and conclusions are then subjected to technical and administrative review 


prior to issuing a final laboratory case report.     
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Guidance is provided for forensic casework analyses on the identification and application of 


thresholds for allele detection, interpretation, and appropriate statistical approaches for 


autosomal STRs.  This document first addresses the core elements (i.e., fundamental tenets) 


which must be considered when evaluating and interpreting autosomal STR typing data, 


determining conclusions, and reporting results.  An executive summary is then provided linking 


the core elements with applicable validation studies.  Lastly, guideline-specific sections are 


provided which include interpreting autosomal STR data, mixture interpretation, and statistical 


approaches.  For clarity, examples are interspersed within each section to further illustrate 


specified guidelines.  These examples are not meant to be all-inclusive but rather to illustrate a 


particular guideline.  For simplicity, they are limited in display, and must be considered as 


representative of the entire profile, unless otherwise noted.  For demonstration purposes, all 


examples utilize an analytical threshold of 50 RFU and a stochastic threshold of 200 RFU. 


    


Core Elements: 


 


Note: The numbers given in parentheses refer to the individual sections of this document that 


provide additional details.   


 


I. The laboratory’s interpretation guidelines and thresholds shall be based on and supported by 


applicable internal validation studies, publications, and scientific literature.  


II. (1.1) The laboratory shall establish an analytical threshold.   


III. (1.2) The laboratory shall establish criteria to evaluate internal standards and allelic ladders. 


IV. (1.3) The laboratory shall establish criteria for evaluation of controls. 


V. (1 Introduction) A laboratory using STR multiplexes that contain redundant loci shall 


establish criteria regarding the concordance of such data. 


VI. (1.5) The laboratory shall establish criteria to assign allele designations to appropriate peaks. 


VII. (1.6) The laboratory shall establish criteria to address the interpretation of non-allelic peaks.   
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VIII. (1.7) The laboratory shall establish a stochastic threshold for use with binary methods. 


IX. (1.8) The laboratory shall establish peak height ratio expectations for heterozygous 


genotypes.   


X. (1.9) For DNA mixtures, the laboratory shall establish guidelines for determination of the 


minimum number of contributors to a sample.   


XI. (1.10) The laboratory shall establish guidelines to determine whether DNA typing results are 


suitable for comparisons.   


XII. (2 Introduction) The primary goal of mixture interpretation shall be to determine the 


possible genotype combinations of the contributors.   


XIII. (2.1) Any criteria (e.g., assumptions such as number of contributors and/or the presence of 


a known contributor) used in the interpretation of a mixed DNA sample shall be supported by the 


data and shall be defined and documented. 


XIV. (2.3) Interpretation guidelines for mixtures must be based on mixture studies conducted 


using known contributors that represent the number of contributors and the range of general 


mixture types for which the procedure will be used in casework (e.g., mixture proportions and 


template quantities).  The laboratory guidelines shall be sufficiently detailed to ensure 


confidence in the separation of the “major” versus “minor” components. 


XV. (3 Introduction) The interpretation of the evidentiary profile should determine the 


statistical approach used.  It would be inappropriate to make inclusions or exclusions based on 


the statistical approach without first considering the interpretation of the profile.  


XVI. (3.1.1) The laboratory shall establish guidelines to ensure that, to the extent possible, DNA 


typing results from evidentiary samples are interpreted before comparison with any known 


samples, other than those of assumed contributors.   
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XVII. (3.1.3) The laboratory shall establish guidelines for inclusionary, exclusionary, and 


inconclusive determinations based on comparisons of DNA typing results from known samples 


to both single-source and mixed evidentiary samples. 


XVIII. (3.2.1) Except for a reasonably assumed contributor, the laboratory shall perform 


statistical analysis in support of any inclusion (or a “cannot be excluded” conclusion), 


irrespective of the number of alleles detected and the quantitative value of the statistical analysis. 


XIX. (3.2.2) The genetic loci and assumptions used for statistical calculations shall be 


documented, at a minimum, in the case notes. 


XX. (3.2.3) Data that cannot be used to support inclusions shall not be used in statistical analysis 


at individual loci or for an entire multi-locus profile. 


XXI. (3.2.4) The laboratory shall document the source of the population database(s) used in any 


statistical analysis.   


XXII. (3.2.5) The formulae used in any statistical analysis shall be documented and must address 


both homozygous and heterozygous typing results, multiple locus profiles, mixtures, minimum 


allele frequencies, and, where appropriate, biological relationships. 


XXIII. (3.2.6) Exclusionary conclusions do not require statistical analysis. 


XXIV. (3.3) The three binary approaches for providing weight-of-evidence to an interpretation 


include the random match probability (RMP, 4A), likelihood ratio (LR, 4B), and the combined 


probability of exclusion/inclusion (CPE/CPI, 4C).  These methods typically assume unrelated 


individuals.  


XXV. (3.2.5.1) Different statistical approaches (e.g., RMP, LR, CPE/CPI) shall not be combined 


into one calculation because they rely upon different fundamental assumptions. 


XXVI. (3.4.6) If a laboratory uses source attribution statements, then criteria shall be established 


on which such declarations are based. 
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Executive Summary: 


Core elements Validation studies needed 


Examine the profile and perform a 


quality assessment 
Core Elements I - VII (Section 1) 


 


 
Analytical threshold 


 


Stochastic threshold 


 


Stutter thresholds 


Limit of linearity (off-scale data/pull-up) 


 


 


Peak height ratio expectations 


 


 


 


Categorize allele peaks  
Core Elements VIII - IX (Section 1) 


 


Identify the minimum number of 


contributors to determine single source 


or mixture path 
Core Element X (Section 1) 


 


Mixture interpretation overview and 


strategies 


The primary goal should be to 


determine all possible genotype 


combinations 


 
Core Elements X1 - XIII (Section 2) 


• Assumptions                 


• 2 person 


• >2 person 


• Major/minor 


• Known contributors 


• Potential stutter  


 


 


 


 
 


 


 


 


Running applicable known mixtures (i.e., different 


contributor number, with different contributor 


proportions and template) to establish and assess 


protocols 


 


Compare to reference samples 
Core Elements XIV - XV (Section 2) 


 


 


For inclusions, determine statistical 


weight of evidence with binary models 


 
Core Elements XVI - XXVI (Section 3)  


• RMP (Section 4a) 


• LR (Appendix 4b) 


• CPE/CPI (Section 4c) 


 


 


 


 


 


Population allele frequencies defined and databases  


compared to Hardy-Weinberg Equilibrium 


expectations 


 


Software validation and/or performance check as 


needed to effectively demonstrate and confirm 


calculations  
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Section 1: Interpretation of DNA Typing Results 


Introduction: 


Using STR technologies for human identification, DNA typing results are derived through 


application of analytical software during and after electrophoresis of fluorescently-labeled 


amplification products.  For each sample, the software translates fluorescence intensity data into 


electropherograms and then labels any detected peaks with such descriptors as size (in 


nucleotides) and peak height (in relative fluorescence units, or RFU).  Using allelic ladders for 


reference, the software then labels peaks that meet certain criteria with allelic designations.  


To ensure the accuracy of these computer-generated allele designations, the DNA analyst must 


verify that appropriate genotyping parameters (i.e., internal size standard and allelic ladder) were 


used and that the correct genotyping results were obtained for a known positive control.  


Additionally, if a sample is amplified using multiple kits that contain redundant loci, the DNA 


analyst must address the concordance of the genotyping results at the loci that are common to 


both kits.   


The results of the analysis controls [i.e., reagent blank(s), positive amplification control(s), and 


negative amplification control(s)] are evaluated.  If the reagent blank(s), positive amplification 


control(s), and negative amplification control(s) yield results that are within their prescribed 


specifications, the DNA analyst interprets the DNA typing results from each sample.  
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1.1 Analytical Threshold 


The analytical threshold should be based on signal-to-noise analyses of internally derived 


empirical data.  An analytical threshold defines the minimum height requirement at and above 


which detected peaks can be reliably distinguished from background noise.  Because the 


analytical threshold is based upon a distribution of noise values, it is expected that occasional, 


non-reproducible noise peaks may be detected above the analytical threshold.  Usage of an 


exceedingly high analytical threshold increases the risk of allelic data loss.   


1.2 The laboratory must develop criteria to evaluate internal standards and allelic ladders. 


1.3 Controls are required to assess analytical procedures. 


1.3.1 The laboratory must establish criteria for evaluation of the following controls, 


including but not limited to: reagent blank and positive and negative amplification 


controls. 


1.3.2 The laboratory must develop criteria for the interpretation and documentation of 


results in the event that the controls do not perform as expected. 


1.4 Locus Designation: The laboratory must have criteria to address locus assignment for 


alleles.  The criteria should address alleles that fall above the largest or below the smallest allele 


(or virtual bin) of the allelic ladder. 


1.5 Allele Designation: The laboratory must designate alleles as numerical values in 


accordance with recommendations of the International Society of Forensic Genetics.   


1.5.1 Allele designation is based operationally on the number of repeat sequences 


contained within the allele and by comparison to an allelic ladder. 


1.5.2 The laboratory must establish guidelines for the designation of alleles containing 


an incomplete repeat motif (i.e., an off-ladder allele falling within the range spanned by 


the ladder alleles).  This designation includes the number of complete repeats and, 


separated by a decimal point, the number of nucleotides in the incomplete repeat (e.g., 


FGA 18.2 allele). 
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1.5.3 Extrapolation of an above/below ladder allele to a specific designation should also 


be supported by precision studies, validation and determination of measurement variance.  


Above/below ladder alleles should be designated as either greater than (>) or less than (<) 


the respective ladder allele (or virtual bin), or designated numerically when appropriate 


extrapolation can be used.  When the “>” or “<” designation is used, the laboratory 


should establish criteria, based on relative sizes, for the comparison of such alleles among 


samples. 


1.6 Non-allelic peaks 


Because forensic DNA typing characterizes STR loci using PCR and electrophoretic 


technologies, some data that result from this analytical scheme may not represent actual alleles 


that originate in the sample.  It is therefore necessary, before the STR typing results can be used 


for comparison purposes, to identify any potential non-allelic peaks.  Non-allelic peaks may be 


PCR products (e.g., stutter, non-template dependent nucleotide addition, and non-specific 


amplification product) or instrumental artifacts (e.g., spikes, raised baseline, and incomplete 


spectral separation resulting in pull-up or bleed-through).       


1.6.1 The laboratory must establish criteria based on empirical data (obtained internally 


or externally), and specific to the amplification and detection systems used, to address the 


interpretation of non-allelic peaks.  These guidelines should address identification of non-


allelic peaks and the uniform application, across all loci of a DNA profile, of the criteria 


to identify non-allelic peaks. 


1.6.1.1 In general, the empirical criteria are based on qualitative and/or 


quantitative characteristics of peaks.  As an example, dye artifacts and spikes may 


be distinguished from allelic peaks based on morphology and/or reproducibility.  


Stutter and non-template dependent nucleotide addition peaks may be 


characterized based on size and amplitude relative to an allelic peak.             


1.6.1.2 The laboratory must establish guidelines addressing off-scale data.  


Fluorescence detection instruments have a limited linear range of detection, and 


signal saturation can result in off-scale peaks.  Following peak detection, such 
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peaks in the analyzed data are assigned an artificial height value which is not 


representative of the true amplitude.  Peak height values for off-scale peaks 


should be used with caution in quantitative aspects of interpretation (e.g., stutter 


and peak height ratio assessments).   


Example: This example illustrates how signal saturation from off-scale data can 


result in an increase in relative fluorescence unit (RFU) signal for artifacts, 


making interpretation of the minor contributor in a mixture more difficult.   


  


This example is a mixture of two contributors at an approximate 3:1 ratio.  The 


locus in the green channel contains an off-scale major peak (bin 7) resulting in an 


artificial peak height for allele 7.  This artificial peak height leads to an apparent 


elevated amount of stutter product, which is detected in both bins 6 (n-4 stutter) 


and 8 (n+4 stutter), above the laboratory’s stutter expectation and becomes 


designated as alleles by the genotyping software.  In addition, this same off-scale 


peak is causing spectral pull-up in an adjacent dye channel (yellow) in another 


locus of the mixture.  This pull-up peak is in an actual bin (bin 7) in the yellow 


channel and thus is being designated as an allele by the software.  These artifacts 


are indistinguishable from actual alleles (i.e., above the analytical threshold, good 


peak morphology, in an allele sizing bin, etc).  If the peaks in bins 6 and 8 of the 
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green channel and bin 7 in the yellow channel are not recognized as artifacts and 


are used in the interpretation of the profile, this would result in over-estimating 


the number of contributors and complicating the interpretation for the true minor 


contributor in the mixture. 


 


Empirical data from internal validation studies may be used (e.g., dilution series 


including high concentrations) by laboratories as a strategy to establish an upper 


RFU threshold (i.e., limit of linearity) to help determine when artifacts from off-


scale data are most likely to occur.  This threshold will then caution laboratories 


in interpreting this type of data. 


 


1.7 Stochastic threshold 


Amplification of samples containing low-level DNA may be subject to stochastic effects, where 


two alleles at a heterozygous locus exhibit considerably different peak heights (i.e., peak height 


ratio generally <60%) or an allele fails to amplify to a detectable level (i.e., allelic dropout).  


Stochastic effects within an amplification reaction may affect one or more loci irrespective of 


locus or allele size.  A threshold can be applied to alert the DNA analyst that all of the DNA 


typing information may not have been detected for a given sample.  This threshold, referred to as 


a stochastic threshold, is defined as the peak height value below which it is reasonable to assume 


that allelic dropout may have occurred within a single-source sample.  This definition of a 


stochastic threshold may not be appropriate to the interpretation of mixtures when allele sharing 


is possible, including the effects of sharing amongst stutter and minor allele peaks; however, a 


stochastic threshold may still be useful in providing an indication that data may be missing (i.e., 


when data is present below that threshold). 
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Example: This example illustrates how stutter can result in an increase in RFU signal for a 


minor contributor allele, bringing it above the stochastic threshold, making interpretation of the 


minor contributor in a mixture more difficult.   


 


Based upon the examination of the entire DNA profile, this mixture is assumed to be from two 


contributors, and is further interpreted based on peak heights (i.e., major/minor).  In this 


example, while the peak in bin 11 is in stutter position from the major allele 12, it is above the 


laboratory’s established stutter threshold and thus considered as an actual allele of the minor 


contributor.  While it is above the laboratory’s stochastic threshold, the possibility that stutter 


from allele 12 may be artificially inflating the detected RFU value of allele 11 must be 


considered.  Dependent upon the RFU value of allele 11 and the stutter expectations at this locus, 


the interpretation of the minor contributor may need to include the possibility of an undetected 


allele.  As such, a CPI or CPE calculation may be inappropriate, and the RMP and LR 


calculations for the minor contributor may need to account for the possibility of an undetected 


allele (e.g., 2P11). 


1.7.1 A stochastic threshold must be based on empirical data derived within the 


laboratory and specific to the quantitation and amplification systems (e.g., kits) and the 


detection instrumentation used.  The RFU value below which it is reasonable to assume 


that, at a given locus, allelic dropout of a sister allele may have occurred constitutes a 


stochastic threshold.  It is noted that a stochastic threshold may be established by 


assessing allelic dropout and peak height ratios across multiple loci in a dilution series of 


DNA amplified in replicate.   


1.7.1.1 If measures are used to enhance detection sensitivity (i.e., allelic height), 


the laboratory must perform additional studies to establish independent criteria for 


application of a separate stochastic threshold(s).  Such measures may include but 


not be limited to increased amplification cycle number, increased injection time, 


and post-amplification purification/concentration of amplified products.  Refer to 


the SWGDAM STR Guidelines for Enhanced Detection Methods for further 
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guidance.  Instances where the laboratory decreases detection sensitivity, such as 


decreased injection time because of off-scale RFU values, may not require a 


separate stochastic threshold.  


1.7.1.2 For samples where an assumption can be made as to the number of 


contributors, the laboratory should establish criteria for comparison of allelic 


peaks which fall below the stochastic threshold.  As an example, if a locus in an 


assumed single-source sample exhibits two alleles, one or both of which are 


below the stochastic threshold, the laboratory may use that locus for comparison 


purposes.  Also, the presence of male DNA may be established based on a Y-


allele at amelogenin or a result at other male-specific loci that is below the 


stochastic threshold. 


1.7.1.3 For samples exhibiting low-level data where an assumption as to the 


number of contributors cannot be confidently made, relying on the stochastic 


threshold alone may be insufficient to determine that all alleles have been 


detected.  As an example, if a locus in an assumed mixture is exhibiting two 


alleles, both of which are above the stochastic threshold, the interpretation must 


consider the possibility that this locus is not fully representative of the genotypes 


of all of the contributors. 
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1.8 Peak Height Ratios 


Intra-locus peak height ratios (PHR) can be calculated for a given locus by dividing the peak 


height of an allele with a lower RFU value by the peak height of an allele with a higher RFU 


value, and may be expressed as a percentage.  PHR evaluation may be used to establish potential 


expectations for allele pairing to define genotypes for mixed samples.  


1.8.1 The laboratory shall establish PHR expectations based on empirical data derived 


from DNA typing results from single-source samples.  Different PHR expectations can be 


applied to individual loci; alternatively, a single PHR expectation can be applied to all 


loci. 


1.8.1.1 The laboratory should evaluate PHRs at various DNA template levels 


(e.g., a dilution series of DNA).  It is noted that different PHR expectations at 


different peak height ranges may be established.  As DNA template levels 


decrease, uncertainty in the ability to reliably define genotypes (allele pairs) 


increases, especially at or below the stochastic threshold.  


1.8.2 With mixtures, stutter from a major allele(s) may cause an artificial imbalance in 


the PHR calculation results of minor genotypes. 


1.8.3 With mixtures, contribution from a minor allele(s) may cause an artificial 


imbalance in the PHR calculation results of major genotypes due to allele stacking.  As 


the number of contributors to a mixture increases, this effect may become more 


pronounced. 
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Example: This example illustrates how stutter can result in an increase in RFU signal for 


a minor contributor allele making interpretation of the minor contributor in a mixture 


more difficult.  


 


 


 


 


 


  


Bin RFU 


8 210 


11 500 


12 2000 


Genotype Peak height ratio 


8,11 


(no stutter considerations) 


210 / 500 = 42% 


8,11  


(stutter consideration in bin 


11 from peak in bin 12) 


210 / [500 – (2000*10% expected stutter contribution)] = 


70% 
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Example: This example illustrates how alleles shared between contributors can result in 


an increase in RFU signal for a major contributor allele making interpretation of the 


major contributor in a mixture more difficult.   


 


Based upon the examination of the entire DNA profile, this mixture is assumed to be 


from three contributors, and is further interpreted based on peak heights (i.e., 


major/minor).    


 


The two most significant alleles (bins 6 and 7) do not meet the laboratory’s established 


60% peak height ratio expectations for heterozygous genotypes (2000 / 3400 = 59%).  


However, this should not immediately discount the possibility of the most significant 


contributor to the mixture having genotype 6,7. 


 


One way the mixture could be explained is with the following genotypes, using the 


assumption of perfectly balanced alleles in each genotype: 


 


 


 


 


The laboratory’s validation studies of mixtures containing three or more contributors 


should provide guidance towards such interpretations. 


 


  


Bin RFU 


6 3400 


7 2000 


9 400 


Genotype RFU 


6,7 2,000  2,000 


6,6 500     500 


6,9 400     400 
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1.9 Number of contributors to a DNA Profile 


In order to properly interpret a DNA profile, assumptions are necessary.  An important 


assumption relates to the number of contributors.  


For example, a sample is assumed to have originated from a single individual if one or two 


alleles are present at all loci for which typing results were obtained (although tri-allelic loci may 


occur), and the peak height ratios for all heterozygous loci are within the empirically determined 


values.  It is noted that peak height imbalances may be seen in the typing results from, for 


example, a primer binding site variant that results in attenuated amplification of one allele of a 


heterozygous pair.  Likewise, degraded, inhibited, and/or low level single-source DNA samples 


may exhibit poor peak height balance with heterozygous alleles. 


A sample is assumed to have originated from more than one individual if three or more alleles 


are present at one or more loci (excepting tri-allelic loci) and/or the peak height ratios between a 


single pair of allelic peaks for one or more loci are below the empirically determined 


heterozygous peak height ratio expectation.  Generally, the minimum number of contributors to a 


mixed sample can be determined based on the locus that exhibits the greatest number of allelic 


peaks.  As an example, if at most five alleles are detected per locus, then the DNA typing results 


are consistent with having arisen from at least three individuals.  Additional information such as 


peak heights, the total number of alleles detected across all autosomal loci (Perez et al. 2011), the 


known heterozygosity of loci (Buckleton et al. 2007), the assumed presence of a known 


contributor, and/or Y-STR data may further support the assumption of the number of 


contributors.   


1.9.1 The laboratory should define the number of alleles per locus and the relative intra-


locus peak height requirements for assessing whether a DNA typing result is consistent 


with originating from one or more sources.  The minimum number of loci should be 


defined for determination of whether a sample is a mixture. 


1.9.1.1 If the evidence is assumed to consist of two or more close biological 


relatives, utilizing allele counts may underestimate the true number of 


contributors to the evidence due to the high degree of allele sharing. 
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1.9.2 For DNA mixtures, the laboratory must establish guidelines for when a finite 


number of contributors can be assumed.  The number of contributors should be supported 


by the data.  All alleles above analytical threshold should be used in this assessment.    


1.9.3 For DNA mixtures when a finite number of contributors cannot be assumed, the 


laboratory must establish guidelines for determination of the minimum number of 


contributors to a sample.  All alleles above analytical threshold should be used in this 


assessment.     


1.10 The laboratory shall establish guidelines to determine whether DNA typing results are 


suitable for comparisons.  Results deemed unsuitable for comparisons include those that are 


uninterpretable (e.g., data of limited or poor quality) as well as those that do not meet quality 


assurance guidelines as defined by the laboratory.  


 


1.11  Evaluating Replicate Typing Results 


1.11.1 Where multiple amplifications and/or injections are generated for a given sample 


extract, the laboratory shall establish guidelines for determining which results are used 


for comparisons and statistical calculations.  If composite profiles are used, the laboratory 


must establish guidelines for the generation of the composite result.   
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Section 2: Mixture Interpretation Overview and Strategies 


Introduction: 


The primary goal of mixture interpretation shall be to determine the possible genotype 


combinations of the contributors.  The determination of contributing genotypes will allow for 


inclusions or exclusions based upon those genotypes and not merely the presence or absence of 


alleles in a mixture.  Evaluating a mixture for the presence or absence of a potential contributor’s 


alleles, although unavoidable in certain circumstances (e.g., indistinguishable mixtures), is an 


incomplete interpretation of the data. 


The evaluation of a mixture as a whole will provide additional information, beyond an 


assessment of the potential number of contributors to the mixture (see Section 1), that may guide 


the interpretation.  Additional factors that may be evaluated include the presence of stochastic 


level contributor(s), evidence of degradation or potential inhibition, whether the profile indicates 


major/minor contributor(s) or alternatively, indistinguishable contribution levels among 


contributors.  Each of these factors may have an effect on the interpretation of the results. 


An individual’s contribution to a mixed biological sample is generally proportional to their 


quantitative representation within the DNA typing results.  Accordingly, it may be possible to 


further resolve a mixture using the relative proportions of the various contributors (e.g., mixture 


ratios).  If the amounts of biological material from multiple donors are similar, or if there are 


many contributors to a mixture, it may not be possible to further separate the mixture profile into 


genotypes of the contributing individuals.  Intensity differences between alleles may be due to 


allele sharing.  When contributor genotypes cannot be distinguished because of similar 


contribution levels, the sample is an indistinguishable mixture. 


Some evidence items may be expected to yield DNA from the individual from whom the sample 


was taken.  If another source of DNA is present in sufficient quantity in such a sample, a mixture 


of DNA is likely to be detected.  Based on this expectation, any DNA typing results that match 


an expected contributor may be assumed and considered in the interpretation of the profile.  
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Interpreting DNA Typing Results for Mixed Samples 


 


2.1 Criteria used for mixture interpretation: Any criteria used in the interpretation of a mixed 


DNA sample shall be supported by the data and shall be defined and documented.  The 


laboratory shall establish guidelines regarding the application of assumptions to the data.  


2.1.1 If assumptions are made as to the number of contributors, additional information 


such as the number of alleles at a given locus and their relative peak heights can be used 


to distinguish major and minor contributors. 


2.1.2 If assumptions are made as to the presence of known contributor(s), the genotypes 


used in the deconvolution shall be documented.  See section 2.5 for additional 


information. 


2.1.3 A laboratory may define other quantitative characteristics of mixtures to aid in 


further refining the contributors.  Validation studies shall be used to inform decisions 


regarding the relative contribution of each donor (e.g., mixture ratios). 


2.1.3.1 Mixture ratios can vary from locus to locus, and laboratories using this 


approach should establish expectations from examination of validation data. 


2.1.3.2 Based on the quality of the profile, differential degradation of the 


contributors to a mixture may impact the mixture ratio across the entire profile.   


2.2 Two-person mixtures: The laboratory should establish guidelines based on peak height ratio 


assessments for evaluating potential sharing of allelic peaks between contributors and for 


determining whether the genotypes of the two contributors to a mixed DNA typing result are 


distinguishable.  When assessing peak height ratios, pair-wise comparison of all potential 


genotypic combinations should be evaluated. 


2.2.1 Distinguishable two-person mixtures: A distinguishable DNA mixture is one in 


which relative peak height ratios allow for the interpretation of the genotype of the major 


contributor and possibly the minor contributor.  A distinguishable mixture contains a 
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distinct contrast in signal intensities (e.g., peak heights) between the different 


contributors’ alleles.  Discernment of the STR typing results for the major or minor 


contributor to a mixture may effectively constitute deduced single-source profiles, or in 


other instances may be limited to single genotypes at only some loci with the remaining 


loci yielding multiple potential genotypes for the major or minor contributor.   


2.2.2 Indistinguishable two-person mixtures: If the amounts of biological material 


from the two donors are similar, it may not be possible to further refine the mixture 


profile into individual genotypes.  However, an assumption as to the number of 


contributors can be used to limit genotype possibilities in some instances (e.g., a four-


allele locus in a two-person mixture is not reasonably expected to have any homozygous 


genotypes contributing).  Mixture profiles deemed indistinguishable may still be 


interpretable.  Individuals may still be included or excluded as possible contributors to an 


indistinguishable mixture (see following example).  The laboratory should establish 


guidelines for identifying mixtures for which no major or minor contributor can be 


discerned. 
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Example: This example illustrates a method, using peak height information, which can be 


utilized to infer the genotypes of a mixture assumed to be from only two contributors. 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only two contributors.   


 


 


 


 


 


Given the close peak height values of the four alleles detected at locus 1, without utilizing 


the assumption of a known contributor it is not possible to confidently define the unique 


genotypes of the two contributors. 


 


Bin RFU 


6 2150 


9 2000 


11 2100 


13 2000 


Bin RFU 


27 2100 


30 4300 


33 2050 
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However, using the assumption that only two contributors are present, the assumption 


that tri-allelic individuals are rare, and the interpretation that the mixture is an 


approximate 1:1 ratio of the two contributors, it is reasonable to conclude that anyone 


without one of the below listed genotypes for locus 1 should be excluded as a potential 


contributor to the mixture. 


 


 


 


 


 


 


 


 


Furthermore, assuming all alleles are detected, if an individual is included in the 


interpretation results from locus 1, they must also be included in locus 2 in order to be 


included as a contributor to the mixture as a whole.  Using a 1:1 ratio of contributors to 


determine the proportion of the RFU value of any shared allele to assign to each 


genotype, the following genotype combinations are available for consideration: 


 


 


 


  


  


  


  


  


  


 


 


 


 


 


 


 


 


 


If the laboratory’s validated minimum peak height ratio expectations are 60% for 


heterozygous genotypes, then several of the locus 2 combinations of potential genotypes 


would be excluded as contributing to the mixture (listed as No in column 5).   


 


  


Possible 


genotype of 


contributor 1 


Peak 


height 


ratio 


Possible 


genotype of 


contributor 2 


Peak 


height 


ratio 


6,9 93% 11,13 95% 


6,11 98% 9,13 100% 


6,13 93% 9,11 95% 


9,11 95% 6,13 93% 


9,13 100% 6,11 98% 


11,13 95% 6,9 93% 


Possible 


genotype of 


contributor 1 


Peak 


height 


ratio 


Possible 


genotype of 


contributor 2 


Peak 


height 


ratio 


Peak height 


ratio 


expectations 


met?  


27,27 n/a 30,33 48% No 


27,30 24% 27,33 51% No 


27,30 98% 30,33 95% Yes 


27,30 49% 33,33 n/a No 


27,33 51% 27,30 24% No 


27,33 98% 30,30 n/a Yes 


27,33 49% 30,33 24% No 


30,30 n/a 27,33 98% Yes 


30,33 48% 27,27 n/a No 


30,33 95% 27,30 98% Yes 


30,33 24% 27,33 49% No 


33,33 n/a 27,30 49% No 







SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing 


Laboratories – APPROVED 01/12/2017 Rev 07/13/2021 


25 | P a g e  
 


Therefore, combining the information from locus 1 with locus 2, many possible genotype 


combinations exist for each of the contributors.  After a thorough interpretation has been 


completed, there are several genotype combinations that are encompassed by the simple 


presence of the detected alleles (such as a homozygote 11,11 or 6,6), that are not 


reasonable to assume for either contributor. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  


Possible genotype  of 


contributor 1 


Possible genotype  of 


contributor 2 


Locus 1 Locus 2 Locus 1 Locus 2 


6,9 27,30 11,13 30,33 


6,9 27,33 11,13 30,30 


6,9 30,30 11,13 27,33 


6,9 30,33 11,13 27,30 


6,11 27,30 9,13 30,33 


6,11 27,33 9,13 30,30 


6,11 30,30 9,13 27,33 


6,11 30,33 9,13 27,30 


6,13 27,30 9,11 30,33 


6,13 27,33 9,11 30,30 


6,13 30,30 9,11 27,33 


6,13 30,33 9,11 27,30 


9,11 27,30 6,13 30,33 


9,11 27,33 6,13 30,30 


9,11 30,30 6,13 27,33 


9,11 30,33 6,13 27,30 


9,13 27,30 6,11 30,33 


9,13 27,33 6,11 30,30 


9,13 30,30 6,11 27,33 


9,13 30,33 6,11 27,30 


11,13 27,30 6,9 30,33 


11,13 27,33 6,9 30,30 


11,13 30,30 6,9 27,33 


11,13 30,33 6,9 27,30 
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2.3 Greater than two-person mixtures: Interpretation guidelines for mixtures must be based on 


mixture studies conducted using known contributors that represent the number of contributors 


and the range of general mixture types (e.g., mixture proportions and template quantities) for 


which the procedure will be used in casework.  If a laboratory will be interpreting mixtures 


containing stochastic level data, the validation studies on which the interpretation guidelines are 


based should contain mixtures with stochastic level data.   


2.3.1 Laboratories may establish criteria for determining which peaks are of such greater 


amplitude that it is reasonable they represent or contain the genotype of a major 


contributor to the mixture.  


2.3.2 Where a clear major contributor does not exist in mixtures of greater than two 


people, further determination of definitive contributor genotypes may not be possible.  


The laboratory should establish guidelines based on peak height ratio assessments for 


identifying mixtures for which no major or minor contributors can be discerned. 


Probabilistic genotyping may be helpful in these instances. 


2.3.3 When multiple major contributors are present in a mixture of more than two people, 


the laboratory may establish guidelines to resolve the portion of the mixture that contains 


the DNA types from the multiple major contributors.  The laboratory should establish 


guidelines based on peak height ratio assessments, number of contributors, and/or 


mixture ratios for determining whether multiple major contributors are present and 


distinct from low level data in a mixed sample.  The laboratory guidelines should be 


sufficiently detailed to ensure confidence in the separation of the “major” versus “minor” 


components.  The interpretation of the “major mixture” may be performed regardless of 


the interpretation of the “minor portion” of the mixture (i.e., the “minor portion” may be 


uninterpretable).  
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Example: This example illustrates a method, using peak height information, that can be 


utilized to distinguish a major mixture of two or more contributors, separate and distinct 


from minor contributor(s).  This is just one example of how this separation may be 


determined and other mechanisms may be used if supported by validation data. 


 


Based upon the examination of the entire DNA profile, the mixture example below is 


assumed to have originated from only three contributors.  While there are 210 possible 


genotype combinations of three contributors that could produce a five-allele mixture, 


given the peak height information, many of these combinations can easily be discarded as 


unreasonable.  For instance, assuming one contributor to be genotype 8,9, the second 


contributor 11,12, and the third contributor homozygous 13,13 would only be possible if 


the second contributor had a heterozygous peak height ratio of  10.4% (250/2400). 


 


The only four reasonable genotype combinations would be: 


 


Contributor 1 Contributor 2 Contributor 3 


8,9 11,11 12,13 


11,11 8,9 12,13 


8,11 9,11 12,13 


9,11 8,11 12,13 


 


The ratio of the three contributors would therefore be 4.8 : 4.8 : 1 


 


 


Based upon this interpretation, a mixture calculation statistic (e.g., Likelihood Ratio, 


modified RMP, or CPE) can be applied to the two contributors in the major mixture, and 


a separate statistic (e.g., RMP) can be applied to the single minor contributor. 


 


It must be noted however that the more contributors that are present in the mixture, the 


more difficult the interpretation becomes to confidently parse out alleles and possible 


genotypes of the major contributors as opposed to the additive effects of multiple 


contributors. 


Bin RFU 


8 1200 


9 1200 


11 2400 


12 250 


13 250 
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If the mixture were actually comprised of five contributors, one possible combination of 


genotypes would be: 


 


 Contributor 1 Contributor 2 Contributor 


3 


Contributor 4 Contributor 5 


Genotype 8,11 11,11 9,9 9,12 9,13 


RFU 1200, 1200 1200 600 300, 250 300, 250 


PHR 100% N/A N/A 83% 83% 


 


The ratio of the five contributors would therefore be 4 : 2 : 1.1 : 1 : 1 


This is meant to demonstrate that the number of contributors that are interpreted to be 


present may have an effect on the assignment of genotypes.  Defining the alleles 8, 9, and 


11 as the major mixture would therefore generate a statistic that would not be reflective 


of the true composition of the mixture.  


 


2.4 Mixtures with a Single Major Contributor and One or More Minor Contributors 


2.4.1 In general, heterozygous alleles attributed to a major contributor should meet the 


laboratory’s established peak height ratio expectations for single-source samples.  Minor 


contributor alleles may be shared with one or more heterozygous alleles from the major 


contributor at various loci throughout a mixed DNA profile.  As a consequence of this 


allele stacking, heterozygous peaks from a major contributor may be outside established 


peak height ratio expectations.  Laboratories may use other quantitative means of 


determining possible major and minor genotypes (e.g., mixture ratios).  
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Example: This example illustrates how caution is required when interpreting a major 


contributor versus the additive effects of multiple contributors sharing alleles. 


 


While one or more loci in a mixture may appear to originate from a single major 


contributor and one or more minor contributors, the entire electropherogram should be 


considered prior to making this interpretation. 


 


Based upon the examination of the entire DNA profile, the mixture in this example is 


determined to have originated from at least three contributors. 


 


Locus 1 of this mixture has alleles 9, 11, 13, 15, and 16 all above the stochastic threshold. 


 
 


While the 11 and 13 alleles demonstrate the highest peaks and meet the peak height ratio 


expectation for a heterozygous genotype, potential additive effects of the contributors 


must be considered.  


 


It is possible that results from this locus represent a mixture of three individuals, 


comprised of a major contributor (11,13) and two minor contributors (who possess the 9, 


15 and 16 alleles at a minimum).  However, it is also possible that the mixture is 


comprised of four individuals with genotypes as follows: 11,11 and 9,13 and 13,15 and 


13,16 at a close ratio of contributors. 


 


The information at all loci across the profile must be used in evaluating the number of 


contributors and in determining their relative proportions.   


 


 


 


 


 


 


 


 


Bin RFU 


9 500 


11 1600 


13 1600 


15 420 


16 500 
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Locus 2 of this mixture has alleles 26, 28, 29, 30, and 31 all above the stochastic 


threshold. 


 


Using the information from Locus 2, it appears as though there is no distinct major 


contributor to the mixture.   


 


Since the interpretation of the mixture as a whole does not support a clear major 


genotype, interpreting the presence of a major contributor of genotype 11,13 at Locus 1  


would not be appropriate.   


 


  


Bin RFU 


26 800 


28 1250 


29 500 


30 1150 


31 950 
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2.4.2 After deconvolution, the DNA typing results attributed to a single minor 


contributor should also meet PHR expectations.  The PHR expectations of a 


minor contributor may be reduced due to stochastic peak height variation and the 


additive effects of peak sharing (e.g., minor peak and stutter peaks). 


2.4.3 Determination of a single genotype for a minor contributor may be possible 


at only some loci because multiple possible genotypic combinations, potential 


allelic dropout, and/or masking of the minor contributor’s alleles by those of the 


major contributor or by stutter from the major contributor’s alleles preclude such 


determination at other loci.  Probabilistic genotyping may be helpful in these 


situations.  


2.5 Mixtures with an Assumed Contributor(s): The laboratory should establish 


guidelines for determining whether separation of an assumed contributor’s profile is 


applicable (e.g., based on the types of evidentiary items).  The obligate foreign alleles 


may effectively constitute a single-source profile, if there is one DNA contributor in 


addition to the individual from whom the sample was taken, or a mixture profile if there 


are multiple additional DNA contributors. 


2.5.1 At a minimum, when there is no indication of sharing of the assumed and 


foreign alleles, the laboratory should designate obligate alleles of the foreign 


contributor.  


2.5.2 To further determine the obligate alleles in a profile, the laboratory may 


establish guidelines (e.g., peak height ratio thresholds or mixture ratios) for 


addressing potential sharing of alleles among the individual assumed to have 


contributed to a sample and the additional contributor(s).  


  







SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing 


Laboratories – APPROVED 01/12/2017 Rev 07/13/2021 


32 | P a g e  
 


2.6 Interpretation of Potential Stutter Peaks in a Mixed Sample 


2.6.1 For mixtures in which minor contributors are determined to be present, a 


peak in stutter position may be determined to be 1) a stutter peak, 2) an allelic 


peak, or 3) indistinguishable as being either an allelic and/or stutter peak.  This 


determination is based principally on the height of the detected peak that is in the 


stutter position, its height relative to other peak heights in the mixture, and its 


relationship to the stutter percentage expectations established by the laboratory.  


2.6.2 Generally, when the height of a peak in the stutter position exceeds the 


laboratory’s stutter expectation for a given locus, that peak is consistent with 


being of allelic origin and should be designated as an allele. 


2.6.3 If a peak is at or below the stutter threshold there are two possibilities: either 


the peak is completely stutter or it is a composite of stutter product and an allele 


from another contributor.  The peak should be considered as potentially a 


composite of stutter and allele if the peak height of the potential stutter peak(s) is 


consistent with (or greater than) the heights observed for any allelic peaks that are 


conclusively attributed (i.e., peaks in non-stutter positions) to the minor 


contributor(s).  The designation of stutter peaks as possible allelic peaks is 


unnecessary at a locus if the consideration of stutter peaks would violate the 


documented assumption as to the number of contributors to the mixture (e.g., a 


two-person distinguishable mixture with four alleles).  


Example: This example illustrates how peaks in stutter positions but below the 


stutter percentage expectation might need to be considered as true alleles of the 


minor contributor. 


 


Based upon the examination of the entire DNA profile, this mixture is assumed to 


be from only two contributors.  The person of interest (POI) is considered as a 


possible minor contributor.   


 


Locus 1 demonstrates a clear separation of a major and minor contributor.  The 


major contributor can readily be assumed to be genotype 9,10.  The minor 


contributor must have allele 13 within his or her genotype.  Since the allele 13 is 


above the stochastic threshold and not in a stutter position bin it is reasonable to 
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assume the minor contributor is not experiencing allelic dropout at this locus.  The 


peak in bin 8 was filtered by the analysis software as being below the laboratory’s 


10% stutter filter for this locus; this peak meets the expectations of being simply 


stutter. 


 


 


Assuming 100% peak height ratio balance and that the peak in bin 8 is only 


stutter, there are three possible genotypes for the minor contributor. 


  


 Contributor 1 Contributor 2 


Genotype 9,10 13,13 


RFU 2750, 2500 250 


PHR 91% N/A 


Ratio of 


contributors 


 


21 : 1 


 


Genotype 9,10 9,13 


RFU (2750-250), 2500 250, 250 


PHR 100% 100% 


Ratio of 


contributors 


 


10 : 1 


 


Genotype 9,10 10,13 


RFU 2750, (2500-250) 250, 250 


PHR 82% 100% 


Ratio of 


contributors 


 


10 : 1 


 


Since it is impossible to know exactly how much stutter occurred in this 


amplification from bin 9 into bin 8, it is possible that the peak in bin 8 may be 


comprised of a combination of stutter and of detected signal from the minor 


contributor.  In this example, that decision may be informed by the PHR between 


the 8 and the unambiguous 13.  


Bin RFU 


8 270 (below the stutter threshold) 


9 2750 


10 2500 


13 250 
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Because the peak in bin 8 may not be stutter, there is one additional possible 


genotype for the minor contributor. 


 


 Contributor 1 Contributor 2 


Genotype 9,10 8,13 


RFU 2750, 2500 270, 250 


PHR 91% 93% 


Ratio of 


contributors 


 


10 : 1 


 


While the possibility of peaks of the minor contributor being masked by stutter is 


a legitimate concern, not every peak in every stutter position should ultimately be 


designated as indistinguishable from stutter. 


 


Locus 2, of the same mixture as locus 1 in this example, again demonstrates a 


clear separation of a major and minor contributor.  The major contributor can 


readily be assumed to be genotype 7,8.  The minor contributor can readily be 


assumed to be genotype 11,12.  Since two unambiguous alleles are designated for 


the genotype of the minor contributor it is unnecessary to assume (given the 


assumption that tri-allelic genotypes are rare) that the minor contributor is masked 


by the major contributor or by stutter peaks of the major contributor, at this locus.   


The peak in bin 6 was filtered by the analysis software as being below the 


laboratory’s 10% stutter filter for this locus; this peak meets the expectations of 


being simply stutter. 


 


 


 


 


 


 


 


 


 


Bin RFU 


6 270 (below the stutter threshold) 


7 2750 


8 2500 


11 250 


12 250 
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Example: This example illustrates how peaks in stutter positions, below the stutter 


threshold, might not need to be considered as true alleles of the minor 


contributor, based upon assumptions used in the interpretation. 


Other assumptions used in the interpretation of the evidence may also be utilized 


in the interpretation of peaks in stutter position as being defined as stutter or as 


indistinguishable from stutter.   


As an example, if the evidence sample is a vaginal swab from the victim of a 


sexual assault it may be reasonable to assume the presence of her DNA on the 


item.  If the assumed known contributor is the minor contributor to the two-person 


mixture, comparing their known reference profile to the mixture may discount a 


peak in a stutter bin as being indistinguishable from stutter.   


 


Knowing the victim’s DNA profile at this locus is 9,13 it would be unreasonable 


to assume that the peak in bin 8 is a true allele of a minor contributor as this 


would violate the assumptions of the mixture being only two contributors with the 


victim being the minor contributor.  As such, the peak in bin 8 could reasonably 


be reported as meeting the expectations of being simply stutter. 


 


 


 


 


 


 


 


 


 


Bin RFU 


8 270 (below the stutter threshold) 


9 2750 


10 2500 


13 250 
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Section 3: Comparison of References and Statistical Weight of Probative Inclusions 


Introduction: 


Once the data has been evaluated and potential genotype combinations for contributors have 


been determined, comparison of reference samples can be made.  With any relevant inclusions, 


statistical calculations are performed following proper interpretation on evidentiary DNA 


profiles to provide an assessment of the significance of an inclusion.  The simple presence or 


absence of alleles may be insufficient to draw a proper conclusion due to the possibility of allelic 


drop-out.  The interpretation of the evidentiary profile should determine the statistical approach 


used.  The choice of a statistical approach should not drive the interpretation.  It would be 


inappropriate to make inclusions or exclusions based on the statistical approach without first 


considering the interpretation of the profile.  


There are two general approaches for determining the statistical weight of probative inclusions: 


(1) binary (threshold-based concept where alleles and genotypes for a contributor are either 


present or absent) and (2) probabilistic genotyping (PG).  Both approaches (binary and PG), 


when properly validated and implemented, are scientifically sound, and appropriately convey the 


weight of the evidence.  The choice of approach is influenced by the laboratory’s current 


protocols, validation, and available resources.  Laboratories are encouraged to evaluate their 


current casework and the complexity of mixtures encountered to determine the best approach to 


employ when evaluating the weight for any inclusion. 


 For any included individual, all of his/her genotypes should be considered both in the 


interpretation and in the statistical calculation.  A statistical calculation more accurately reflects 


the interpretation if it does not include extraneous genotype combinations as is done in 


unrestricted computational models.  For example, if an interpretation excludes particular 


genotype combinations, the most appropriate statistical calculation would not include those 


genotypes. 
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3.1 Comparison of DNA Typing Results  


Using the binary model, the following determinations can be made upon comparison of 


evidentiary and known DNA typing results (and between evidentiary samples): 


• The known individual cannot be excluded (i.e., is included) as a possible contributor 


to the DNA obtained from an evidentiary item. 


• The known individual is excluded as a possible contributor. 


• The comparison is inconclusive. 


• The DNA typing results from multiple evidentiary items are consistent or inconsistent 


with originating from a common source(s). 


3.1.1 The laboratory must establish guidelines to ensure that, to the extent possible, DNA 


typing results from evidentiary samples are interpreted before comparison with any 


known samples, other than those of assumed contributors.   


3.1.2 DNA typing results may not be obtained at all loci for a given evidentiary sample 


(e.g., due to DNA degradation, inhibition of amplification and/or low-template quantity); 


a partial profile thus results. 


3.1.2.1 For partial profiles, the determination of which alleles/loci are suitable for 


comparison and statistical analysis should be made prior to comparison to the 


known profiles.   


3.1.2.2 The laboratory should establish guidelines for inclusions and exclusions 


when a known individual’s DNA profile is not fully observed in the evidentiary 


profile.       


3.1.3 The laboratory must establish guidelines for inclusionary, exclusionary, and 


inconclusive determinations. 


 3.1.3.1 Comparisons (e.g., inclusions/exclusions) should not simply be based on 


 the presence or absence of alleles for a particular contributor at a given locus, but 


 instead be based on the possible genotype(s) that are being evaluated for each 
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 contributor at each locus while considering the overall quality of the profile (e.g., 


 degradation, preferential amplification, inhibition, drop-out) and any assumptions 


 being made with the interpretation.  


3.1.4 For mixtures for which two or more individuals cannot be excluded as potential 


contributors, the laboratory may establish guidelines for assessing whether all of the 


DNA typing results obtained from the mixed sample are accounted for by the multiple 


known samples.   


3.1.5 Because assumptions regarding the evidence (e.g., intimate sample, number of 


contributors) can impact comparisons, the laboratory should establish guidelines for 


documenting any assumptions that are made when formulating conclusions. 


 3.1.6 A verbal scale or predicate may be used by a laboratory to give context to the 


 weight of the evidence based on the associated number.  This association of words with 


 numbers may serve as a guide to further assist the court with evaluating the weight of the  


 evidence.  


3.2 Requirements for reporting statistics 


3.2.1 Except for a reasonably assumed contributor, the laboratory shall perform statistical 


analysis in support of any inclusion (or a “cannot be excluded” conclusion) irrespective 


of the number of alleles detected and the quantitative value of the statistical analysis.   


3.2.1.1 The laboratory should establish reporting guidelines where multiple stains 


from the same or separate items have provided genetic information that is 


consistent with originating from a common source(s) but having various levels of 


discrimination.   


3.2.2 The genetic loci and assumptions used for statistical calculations must be 


documented, at a minimum, in the case notes. 


3.2.3 Data that cannot be used to support inclusions shall not be used in statistical 


analysis at individual loci or for an entire multi-locus profile. 
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3.2.3.1 For a distinguishable mixture, a major contributor(s) profile may be 


suitable for statistical analysis even in the presence of minor contributor results 


that are unsuitable for comparison.  


3.2.4 The laboratory must document the source of the population database(s) used in any 


statistical analysis.   


3.2.5 The formulae used in any statistical analysis must be documented and must address 


both homozygous and heterozygous typing results, multiple locus profiles, mixtures, 


minimum allele frequencies, and, where appropriate, biological relationships. 


  3.2.5.1 Given a profile for which multiple statistical methods may be applicable  


  (e.g., CPI, RMP, or LR), the laboratory should have guidelines for the selection  


  of the method and suitable formula(e) to be used for statistical application.  These  


  multiple statistical methods shall not be combined into one calculation for the  


  given profile.  For example, the LR and CPI cannot be multiplied across loci in  


  the statistical analysis of an individual DNA profile; the CPI is a probability,  


  while the LR is a ratio of two conditional probabilities.  Additionally, the LR and  


  CPI utilize the interpreted number of contributors differently. 


3.2.6 Exclusionary conclusions do not require statistical analysis.  Likewise, statistics on 


the evidentiary sample are not required when no comparison is made to a known sample. 


3.2.7 Statistical models commonly used for estimating DNA profile rarity typically 


involve an assumption of unrelated individuals.  Based on possible case scenarios and the 


question posed, it may be necessary to consider and compute statistical calculations 


where specific biological relationships are assumed. 
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3.3 Binary Statistical Models  


Binary models are useful when a clear contributor can be deconvoluted, thereby eliminating 


unreasonable genotype combinations based on quantitative information (i.e., peak height ratio 


expectations and/or mixture ratios).  These approaches, when established using appropriate 


empirical data, may provide consistent and objective interpretations.  They typically assume 


unrelated individuals, and include the random match probability (RMP), likelihood ratio (LR), 


and the combined probability of exclusion/inclusion (CPE/CPI) for providing weight to the 


interpretation.   


3.4 Statistical formulae 


3.4.1 There are two statistical calculations commonly used in forensics for evaluating the 


weight of evidence when results from an evidentiary DNA profile are consistent with the 


DNA profile from an individual in question: the profile probability and the match 


probability. 


3.4.2 The profile probability determines the rarity of the observed profile in a particular 


population group.  This method is described in National Research Council (NRC) II 


recommendation 4.1, and corrects for any two alleles that may be identical by descent 


within an individual using an F value (commonly referred to in practice as )for 


homozygous genotypes.  


3.4.2.1 When the interpretation is based upon the assumption of a single 


contributor (or a single major or single minor contributor to a mixture), the RMP 


formulae are those described in NRC II recommendations 4.1, 4.3, and 4.4.   


3.4.2.2 For heterozygote genotypes, the formula is 2pq.  This formula is NRC II  


            4.1b. 


3.4.2.3 For homozygote genotypes, the formula is p2 + p (1-p), where typically  


= 0.01 (for most U.S. groups) or 0.03 (for some isolated populations) as 


recommended by NRC II.  This formula is NRC II 4.4a. 
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3.4.2.4 For single-allele loci where the zygosity is in question (e.g., it falls below 


the stochastic threshold), the formula 2p, as described in recommendation 4.1 of 


NRC II, may be applied to this result.  Alternatively, the formulae 2p – p2 or p2 + 


2p(1-p) may be used to address this situation without double-counting the 


proportion of homozygotes in the population. 


3.4.3 The match probability, described by the sampling formulae, conditions the 


probability for the observed profile in a particular population group given that it has 


already been observed at least once (i.e., matches the individual in question).  This 


method is described in NRC II recommendation 4.2, and corrects for any two alleles that 


may be identical by descent between two individuals using an F value (commonly 


referred to in practice as ).  These conditional probability formulae are listed in NRC II 


4.10a and 4.10b and shown below: 


 


 


 


 


3.4.4 Laboratories should determine which statistical calculations are appropriate to use 


for calculating genotype frequencies based on the population groups they are reporting 


and any sub-population effects that may exist.   


3.4.5 Any locus deemed unsuitable for comparison or inconclusive shall not be used for 


statistical weight, which effectively assigns the locus a value of 1.                 


             3.4.6 If a laboratory uses source attribution statements, then it must establish guidelines  


             for the criteria on which such a declaration is based.  This typically involves establishing 


             a statistical threshold within a specific population group of size N, based on a  


             confidence level (1-α).  The general formula for random match probability calculations   


             is (1 – RMP) N ≥ 1–  α. 
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 If these calculations are equal to or greater than the confidence level, then the contributor  


 who is  included may be concluded, with a high degree of confidence, to be the source of 


 that profile.  Uncertainty in the RMP can be accommodated by using a value that has 


 been adjusted by 10 fold as supported by NRC II.  
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Section 4: Statistics 


 


Three approaches are outlined with explanatory text and examples.  These approaches are 


random match probability (RMP – section 4A), likelihood ratio (LR – section 4B), and the 


combined probability of inclusion/exclusion (CPI/CPE – section 4C).  


 


Section 4A: The Random Match Probability (RMP)      


Introduction: 


The Random Match Probability (RMP) is the probability that the DNA of a randomly chosen 


person has the same profile as the DNA of an evidentiary sample.  While the RMP is commonly 


thought of in terms of single-source profiles, this formula also applies to mixture calculations 


where the number of contributors is assumed.  At a locus, the RMP calculation (also referred to 


as a “modified RMP” or “mRMP”) is the sum of the probabilities for all of the genotypes that 


represent possible contributors to a DNA mixture under the assumption of a defined number of 


contributors.  The RMP is distinguished from the CPI that does not utilize an assumption as to 


the number of contributors.  


A limited set of examples is provided below which includes explanations of: 


● the fundamentals of the RMP statistic as it applies to mixtures 


● the difference between unrestricted and restricted calculations 


● the inclusion of the possibility of undetected data (allelic dropout) 


● the inclusion of peaks indistinguishable from stutter 
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4A.1 When the interpretation of a mixture is conditioned upon the assumption of a particular 


number of contributors, the RMP is the sum of the individual probabilities for the genotypes 


included following a mixture deconvolution.   


Example: This example illustrates a fundamental concept of the RMP approach - the mixture is 


interpreted under the assumption of a specified number of contributors, and the RMP is the sum 


of the individual probabilities for the included genotypes.  In this case, the number of 


contributors is assumed to be two, one of whom is assumed, and the RMP for the second 


contributor is the sum of the individual probabilities of the possible genotypes for that 


contributor. 


 


 


 


In a sperm fraction mixture (at a locus having alleles 7, 9, and 11) assumed to be from two 


contributors, one of whom is the victim (having genotype 9,11), the sperm contributor (minor) 


genotypes included post-deconvolution might be 7,7, 7,9, and 7,11.  In this case, the RMP for the 


sperm DNA contributor could be calculated as [P7
2 + P7(1-P7)θ] + 2P7P9 + 2P7P11. 


 


  


Bin RFU 


7 250 


9 1150 


11 1200 
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4A.2 The RMP may be used to combine multiple possible genotypes for a contributor at each 


locus, and the sums are then multiplied across loci. 


Example: This example illustrates a fundamental concept of the RMP approach - the mixture is 


interpreted under the assumption of a specified number of contributors, and the RMP is the sum 


of the individual probabilities for the included genotypes at each locus.  In this case, the number 


of contributors is assumed to be two, one of whom is assumed, and the RMP for the second 


contributor is the product of the sums of the individual probabilities of the possible genotypes at 


each locus for that contributor. 
 


 


 


In a sperm fraction assumed to be from two contributors, one of whom is the victim, the sperm 


contributor (minor) genotypes included post-deconvolution might include only a single genotype 


(8,9) at Locus 1, but multiple possible genotypes (7,7 or 7,14 or 7,15) at Locus 2.  In this case, 


the two-locus RMP for the sperm DNA contributor could be calculated as 2P8P9 * [P7
2 + P7(1-


P7)θ + 2P7P14 + 2P7P15]. 


 


Locus 1 


Bin RFU 


8 400 


9 400 


11 2000 


12 2000 


Locus 2 


Bin RFU 


7 600 


14 2100 


15 2100 
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4A.3 In addition to assumptions of the number of contributors, quantitative peak height 


information and mixture ratio/proportion assessments may be included in the interpretation and 


statistical support for an inclusionary statement of an individual in an evidentiary profile.  


Calculations performed using interpretations incorporating this information are termed 


“restricted.”  When this quantitative peak height information is not included, the resultant 


calculation is termed “unrestricted.” 


Example: This example illustrates the difference between the unrestricted and the restricted 


RMP, under the assumption of two unknown donors. 


 


 


For the unrestricted RMP, relative peak height differences are not utilized, so all two-allele 


combinations using two of the four alleles at this locus are included as possible genotypes.  The 


possible genotype pairs are: 


First 


Contributor 


Second 


Contributor 


7,9 11,13 


7,11 9,13 


7,13 9,11 


9,11 7,13 


9,13 7,11 


11,13 7,9 
 


For this unrestricted interpretation, the six possible genotypes are 7,9; 7,11; 7,13; 9,11; 9,13 and 


11,13.  The RMP would be calculated as:  


2P7P9 + 2P7P11 + 2P7P13 + 2P9P11 + 2P9P13 + 2P11P13 


Bin RFU 


7 1000 


9 300 


11 1000 


13 300 
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For the restricted RMP, relative peak height differences are utilized.  Given the peak heights 


displayed, the only reasonable pairings are the 7 allele with the 11 allele, and the 9 allele with the 


13 allele.  Therefore, the genotypes of the contributors are: 


Major Contributor Minor Contributor 


7,11 9,13 
 


For this restricted interpretation, the RMP for the major contributor would be calculated as 


2P7P11, and the RMP for the minor contributor would be calculated as 2P9P13.  


 


This example clearly indicates the value of incorporating peak height information into the 


determination of the RMP – the list of genotypes included in the statistic is narrowed down, 


while the list of genotypes excluded from the statistic is increased. 
 


4A.4 The unrestricted RMP might be calculated for mixtures that display no indications of allelic 


dropout.  The formulae include an assumption of the number of contributors, but relative peak 


height information is not utilized.      


Example: This example illustrates that for two-person mixtures, for loci displaying four alleles, 


homozygous genotype frequencies would not typically be included in the unrestricted RMP 


calculation.  This is in contrast to the CPI calculation, which would include the homozygous 


genotype frequencies. 


 


While the CPI calculation for this locus would be (P8 + P9 + P10 + P11)
2, the unrestricted RMP 


calculation, under the assumption of two contributors, would require the subtraction of the 


homozygous genotype probabilities i.e., (P8 + P9 + P10 + P11)
2 – P8


2 – P9
2 – P10


2 – P11
2. 


Note that for two-person mixtures, the formulae for loci displaying one, two, or three alleles are 


identical to the CPI calculations discussed in section 4C. 


Bin RFU 


8 2100 


9 2000 


10 1900 


11 1800 
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4A.5 The restricted RMP might be calculated for mixtures that display no indications of allelic 


dropout.  The formulae include an assumption of the number of contributors and relative peak 


height information is utilized. 


Example: This example illustrates the use of the restricted RMP at a locus displaying three 


alleles, with no reasonable assumption of allelic dropout. 


 


Given the presence of alleles 7, 8, and 13 well above the stochastic threshold in a mixture 


assumed to be comprised of only two contributors, the interpretation could be a heterozygote-


homozygote pairing or a heterozygote-heterozygote pairing where one allele is shared.  


Therefore, without consideration of the RFU values, the following genotype combinations are 


possible: 
 


First 


Contributor 


Second 


Contributor 


7,7 8,13 


7,8 7,13 


7,8 8,13 


7,8 13,13 


7,13 7,8 


7,13 8,8 


7,13 8,13 


8,8 7,13 


8,13 7,7 


8,13 7,8 


8,13 7,13 


13,13 7,8 
 


However, upon examination of the electropherogram, it is seen that the RFU values of the three 


alleles are generally equivalent.   
 


 


Bin RFU 


7 1000 


8 950 


13 975 
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Therefore, it is unreasonable to assume that the two contributors share a common allele and each 


has an unshared allele.  In such mixtures, the shared allele would be expected to be detected at an 


RFU value equivalent to the sum of the RFU values of the unshared alleles.  For example, if this 


mixture were comprised of genotypes 7,8 and 8,13, the peak in bin 8 would be expected to be 


approximately 2,000 RFU. 
 


Using these assumptions, the list of potential genotypes can be reduced as such: 
 


First 


Contributor 


Second 


Contributor 


7,7 8,13 


7,8 13,13 


7,13 8,8 


8,8 7,13 


8,13 7,7 


13,13 7,8 
 


Applying the RFU values to the list of potential genotypes shows that the two contributors are 


present in an approximately 2:1 ratio of contributors: 
 


First 


Contributor 


Second 


Contributor 


7,7 (1,000 RFU) 8,13 (1,925 RFU) 


7,8 (1,950 RFU) 13,13 (975 RFU) 


7,13 (1,975 RFU) 8,8 (950 RFU) 


8,8 (950 RFU) 7,13 (1,975 RFU) 


8,13 (1,925 RFU) 7,7 (1,000 RFU) 


13,13 (975 RFU) 7,8 (1,950 RFU) 
 


Defining the First Contributor as the major contributor, the list of potential genotypes is further 


reduced: 
 


Major Contributor Minor Contributor 


7,8 (1,950 RFU) 13,13 (975 RFU) 


7,13 (1,975 RFU) 8,8 (950 RFU) 


8,13 (1,925 RFU) 7,7 (1,000 RFU) 
 


 


Only individuals who have genotype 7,8 or 7,13 or 8,13 would be included as the major 


contributor.  All others would be excluded, even if their alleles are present within the mixture. 
 


The RMP for this interpretation of the major contributor must account for all heterozygotes 


represented by alleles 7, 8, and 13, and would be calculated as:  


2P7P8 + 2P7P13 + 2P8P13  
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Only individuals who have genotype 7,7 or 8,8 or 13,13 would be included as the minor 


contributor.  All others would be excluded, even if their alleles are present within the mixture. 
 


The RMP for this interpretation of the minor contributor must account for all homozygotes 


represented by alleles 7, 8, and 13, and would be calculated as:  


[P7
2 + P7(1-P7)θ] + [P8


2 + P8(1-P8)θ] + [P13
2 + P13(1-P13)θ] 


 


4A.6 If the interpretation of the evidence is that a contributor’s genotype may be experiencing 


allelic dropout, utilizing a RMP of 2p (or 2p-p2) would incorporate all genotypes that include 


allele p. 


Example: This example illustrates how a locus may be used in the RMP calculation when only a 


single minor allele is detected below the stochastic threshold. 


 


  


This is a mixture (at a locus having alleles 10, 14 and 15) assumed to be from two contributors, 


where the major contributor is interpreted as being genotype 14,15, based on peak height ratios.  


The RMP for the major contributor would be calculated as 2P14P15.  


 


There remains an obligate minor contributor allele 10 below the stochastic threshold.  There is a 


reasonable expectation that the sister allele to the allele 10 may be undetected.  The RMP for the 


minor contributor must account for all genotypes at this locus that include the allele 10, since the 


minor contributor’s genotype may not be fully detected. 
 


For the minor contributor, using an allele frequency for allele 10 of 10%: 


Using section 3.4.2.4 (RMP = 2p), the RMP is 2*0.10 = 0.20 = 1 in 5.00 


Using section 3.4.2.4 (RMP = 2p – p2), the RMP is (2*0.10) – (0.10)2 = 0.19 = 1 in 5.26 


Using theta (0.01) adjustment, the RMP = p2 + p(1– p)θ + 2p(1– p), the RMP is (0.10)2 + 


(0.10)(1– 0.10)(0.01) + 2(0.10)(1– 0.10) = 0.1909 = 1 in 5.24 


Bin RFU 


10 150 


14 740 


15 730 







SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing 


Laboratories – APPROVED 01/12/2017 Rev 07/13/2021 


51 | P a g e  
 


 


If the locus is not utilized, the RMP for the minor contributor = 1 in 1 using section 3.4.5.  This 


approach does not account for the available information regarding the minor contributor as 


described above.  


 


This example highlights a limitation of the statistics within the binary approach.  In a 


probabilistic approach, a lower probability of the evidence may be assigned if the POI had a 


genotype that included the allele 10 with an undetected second allele. 


  


 


4A.7 In a low-level mixture assumed to be comprised of only two contributors, with the 


possibility of allelic dropout, the RMP must account for possible heterozygous genotype pairings 


in which one of the alleles may have dropped out. 


Example: This example illustrates how the RMP is used to account for a heterozygote-


heterozygote pairing at a locus where one of the four alleles may have dropped out. 


 


In a low-level mixture assumed to be from two contributors and having alleles 7, 9, and 11, with 


all three alleles below the stochastic threshold, the interpretation may be that the two contributors 


could be a homozygote-heterozygote pairing where all alleles were detected, a heterozygote-


heterozygote pairing where all alleles were detected, or a heterozygote-heterozygote pairing 


where a fourth allele might have dropped out: 
  


Bin RFU 


7 70 


9 80 


11 90 
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First Contributor  Second Contributor  


7,7 9,11 


9,9 7,11 


11,11 7,9 


9,11 7,7 


7,11 9,9 


7,9 11,11 


7,9 7,11 


7,9 9,11 


7,11 9,11 


7,11 7,9 


9,11 7,9 


9,11 7,11 


7,9 11,F 


7,11 9,F 


9,11 7,F 


11,F 7,9 


9,F 7,11 


7,F 9,11 
 


In this case, the RMP must account for all heterozygotes and homozygotes represented by these 


three alleles, but also all heterozygotes that include one of the detected alleles, paired with an 


unknown allele, F, that has dropped out.  The possible genotypes for the detected alleles are 


(7,7), (9,9), (11,11), (7,9), (7,11), and (9,11), while the possible genotypes where an undetected 


allele is paired with one of the detected alleles are (7,F), (9,F), and (11,F).  Genotype F,F is not 


permitted since this would violate the assumption of only two contributors. 


The RMP for this interpretation could be calculated as (2P7 – P7
2) + (2P9 – P9


2) + (2P11 – P11
2) – 


2P7P9 – 2P7P11 – 2P9P11.*  Since 2P7 includes 2P7P9 and 2P7P11, 2P9 includes 2P7P9 and 2P9P11, 


and 2P11 includes 2P7P11 and 2P9P11, the formula subtracts 2P7P9, 2P7P11, and 2P9P11 to avoid 


double-counting these genotype frequencies. 


Laboratories may choose to calculate the RMP as 2P7 + 2P9 + 2P11 for the scenario described 


above.         


Laboratories may choose to assign the value of 1 to the scenario described above, i.e., not use the 


locus for statistical weight. 


* For simplicity, homozygous frequencies were not adjusted using θ.  With θ incorporated, the 


RMP could be calculated as [P7
2 + P7(1-P7)θ + 2P7(1-P7)] + [P9


2 + P9(1-P9)θ + 2P9(1-P9)] + [P11
2 


+ P11(1-P11)θ + 2P11(1-P11)] – 2P7P9 – 2P7P11 – 2P9P11. 
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4A.8 The calculation of RMP statistics should incorporate peaks determined to be 


indistinguishable from stutter because the minor contributor’s DNA profile may contain these 


alleles.  


 


Example: This example illustrates how peaks interpreted to be indistinguishable from stutter can 


be incorporated into the RMP calculation. 


 


Bin RFU Comment 


6 380 Below stutter threshold 


7 5000 Victim 


9 550 Below stutter threshold 


10 5500 Victim 


12 425 Requisite to unknown contributor, above stochastic threshold 


and not in stutter position such that dropout of a sister allele 


is unreasonable. 
 


 


In a sperm fraction mixture (at a locus having alleles 7, 10, and 12) assumed to be from two 


contributors, where the major contributor is the victim (having genotype 7,10), there remains an 


obligate minor contributor 12 allele above the stochastic threshold.  Also present in the results 


are two peaks filtered as possible stutter (6 and 9).  If both filtered peaks are within an RFU 


range that could reasonably be paired with the 12 allele as heterozygous genotypes, the sperm 


contributor genotypes included post-deconvolution might be 12,12 and 7,12 and 10,12 and 6,12 


and 9,12.  In this case, the RMP for the sperm DNA contributor could be calculated as [P12
2 + 


P12(1-P12)θ] + 2P7P12 + 2P10P12 + 2P6P12 + 2P9P12.  Some laboratories may instead choose to 


apply a single-allele formula as discussed in section 3.4.2.4, e.g., 2P12.   
 


Even though a laboratory may apply a 2P12 statistical calculation, the interpretation of included 


genotypes should still be limited to 12,12 and 7,12 and 10,12 and 6,12 and 9,12.  All other 


genotypes should be excluded as the minor contributor. 
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If a minimal amount of stutter occurred from allele 7 into the peak in bin 6, the peak in bin 6 


could be a heterozygous allele to the allele 12 (300/425 = 71% peak height ratio balance). 


 


If a minimal amount of stutter occurred from allele 10 into the peak in bin 9, the peak in bin 9 


could be a heterozygous allele to the allele 12 (450/425 > 100% peak height ratio balance, 


indicating bin 9 could be both a heterozygous allele to allele 12 and some amount of stutter). 


Refer to section 2.6 for additional guidance on interpreting potential stutter peaks in a mixed 


sample. 


 


4A.9 Interpretations that include peaks that are indistinguishable from stutter should also include 


such peaks in the RMP statistics unless the interpretation incorporates the genotype with the 


zygosity in question (e.g., utilizing a 2p calculation is more mathematically conservative than 


2pq + 2pr + 2ps).  


 


Example: This example illustrates how a peak interpreted to be indistinguishable from stutter 


need not be incorporated into the RMP calculation if the RMP calculation already accounts for 


the possibility of undetected data. 


 


 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only two contributors, at a disparate ratio of contributors.  Furthermore, the 


evidence is intimate to the victim. 
 


The peak in bin 7 is above the analytical threshold, but below the stutter threshold.  However, 


since it is of similar RFU value to the unambiguous minor allele 11 and could belong in the 


minor contributor’s genotype, the peak in bin 7 is indistinguishable from stutter. 


The victim is genotype 8,8 at this locus.   
 


Bin RFU 


7 150 


8 1500 


11 150 
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Since dropout of one allele of the unknown contributor is considered reasonable, possible 


genotypes of the second contributor must contain the allele 11, but cannot be limited to only 


genotypes 8,11 and/or 11,11 and/or 7,11.  As such, the RMP would be 2P11 (or 2P11 – P11
2 to 


avoid double counting the homozygous 11,11 genotype in the statistic). 


Even if the person of interest (POI) is genotype 8,11 at this locus, the statistic should be driven 


by the interpretation and include the possible genotypes that contain the unambiguous allele 11 


and any other possible allele. 


 


Refer to section 2.6 for additional guidance on interpreting potential stutter peaks in a mixed 


sample. 
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Section 4B: Likelihood Ratio (LR)      


 


Introduction: 


The LR is a statistic for the comparison of the probability of the evidence (E), given two 


competing hypotheses, inclusionary (Hi) or exclusionary (He), for an individual, or specific sets 


of individuals.  The general formula is: 


LR =  
Pr (E|Hi)


Pr (E|He)
 


The LR may also be used to assess the DNA findings given multiple POI together in a mixture.  


The specific formula of the LR is dependent upon the evidence profile, the comparison reference 


profile(s), and the individual hypotheses.  There are scenarios where choosing one hypothesis 


over another may be difficult.  This can occur with complex mixtures (i.e., more than two 


contributors), non-intimate or neutral evidence (i.e., where no assumptions of known 


contributors can be made), and/or when there are multiple POI (e.g., suspects or victims) being 


considered.  Depending on the hypothesis and assumptions made, different LRs will result.  In 


these instances, multiple hypotheses and LRs may be necessary for the case file in order for the 


court to determine which propositions are most appropriate.           


Given the myriad possible combinations of profiles and competing hypotheses, any list of 


examples would be incomplete.  A limited set of examples is provided below which includes 


explanations of: 


● the fundamentals of the statistical approach 


● the difference between unrestricted and restricted calculations  


● the application of relevant background information such as case circumstances, 


individuals involved, evidence type or source  


● the inclusion of the possibility of undetected data 


● the inclusion of peaks interpreted to be indistinguishable from stutter 


● the application of the LR to a major mixture  


● the application of the LR to mixtures of more than just two contributors 


● the effect of the assumption of the number of contributors  


● the application of the LR to mixtures of close biological relatives 







SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA Testing 


Laboratories – APPROVED 01/12/2017 Rev 07/13/2021 


57 | P a g e  
 


4B.1 The LR for a given locus is the numerator probability divided by the denominator 


probability.   


4B.2 The LR for the profile is produced by multiplying the LR values from each locus.  The 


resultant value is the ratio of the probabilities of the evidence profile if the inclusionary 


hypothesis is true as opposed to if the exclusionary hypothesis is true.   


 4B.2.1 A final LR value greater than 1 indicates support for the inclusionary hypothesis.   


 4B.2.2 A final LR value less than 1 indicates support for the exclusionary hypothesis. 


4B.3 When the evidence profile is determined to be single source, and the reference and 


evidence profiles are identical at all loci, the LR is reduced to 1 / the Random Match Probability 


(RMP).   


4B.4 The LR for mixtures is conditioned on an assumed number of contributors, and may use 


peak height information (restricted approach) or not (unrestricted approach) when including 


genotype combinations for proposed contributors into the LR (Figure 1).    


  
Figure 1. Illustration of “restricted” versus “unrestricted” approaches based on relative peak heights  
(using an assumption of two donors with all peaks above the stochastic threshold). 
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4B.4.1 An “unrestricted” LR is the LR calculated without consideration of the relative peak 


heights observed during interpretation.  As such, the unrestricted LR may include genotypes in 


the statistic that have been excluded during the interpretation and comparison steps of the 


analysis.  The unrestricted LR may less accurately reflect the interpretation of the evidence than 


the restricted LR. 


Example: This example illustrates the use of an unrestricted LR. 
 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only two contributors.  Across the entire profile, the mixture appears to have a 


ratio of contributors of approximately 2:1 with the POI as the minor contributor. 
 


At this locus, a mixture with alleles 8 and 10 displays no indications of allelic dropout.  No 


further considerations of peak heights are undertaken for statistical purposes.  The POI in 


question is genotype 8,8, and no other reference standards are being considered for inclusion.   


The LR might be for the propositions that the mixture is comprised of the POI and an unknown 


individual, as opposed to two unknown individuals.   
 


The unrestricted LR numerator would assume the presence of the POI, meaning that the 


probability of observing results consistent with his or her profile would be 1.  However, the 


numerator must also include genotypes for the second contributor that must include the allele 10.  


The numerator will not utilize the assumptions of the ratio of contributors or the assumption of 


the POI as the lesser of the two contributors.  Therefore, the genotypes included in the numerator 


of the unrestricted LR would be 10,10 and 8,10. 
 


Unrestricted LR numerator = [P10
2 + P10(1-P10)] + 2P8P10. 


 


The denominator of the unrestricted LR would assume that the mixture is a combination of two 


unknown contributors with no alleles other than 8 or 10, and the combination of their genotypes 


Bin RFU 


8 2000 


10 1000 
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must complete the detected mixture of alleles 8 and 10.  Without consideration to the relative 


peak height ratios and the overall mixture ratio, the unrestricted LR denominator might be 


limited to taking into account the following pairs of genotypes: 
 


First  


Contributor 


Second 


Contributor 


Combined Probability 


8,8 8,10 [P8
2 + P8(1-P8)] * 2P8P10 


8,8 10,10 [P8
2 + P8(1-P8)] * [P10


2 + P10(1-P10)] 


8,10 8,8 2P8P10 * [P8
2 + P8(1-P8)] 


8,10 8,10 2P8P10 * 2P8P10 


8,10 10,10 2P8P10 * [P10
2 + P10(1-P10)] 


10,10 8,8 [P10
2 + P10(1-P10)] * [P8


2 + P8(1-P8)] 


10,10 8,10 [P10
2 + P10(1-P10)] * 2P8P10 


 


Therefore the denominator of the unrestricted LR at this locus = the sum of the probabilities of 


the possible combinations of genotypes.  Simplified equivalents of these calculations are 


available (e.g., Weir, 1997).   
 


The LR for the locus is the numerator divided by the denominator. 
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4B.4.2 A “restricted” LR is the LR calculated once relative peak heights are taken into 


consideration.  The restricted LR more precisely reflects the interpretation of the evidence than 


the unrestricted LR; the restricted LR will not include genotypes that would be considered 


unreasonable to be present in the mixture.   


Example: This example illustrates how the use of a restricted LR eliminates some of the 


genotype combinations included in the unrestricted LR example above. 
 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only two contributors.   
 


The POI in question is genotype 8,8, and no other reference standards are being considered for 


inclusion.  Across the entire profile, the mixture appears to have a ratio of contributors of 


approximately 2:1 with the POI as the lesser contributor. 
 


The LR might be for the propositions that the mixture is comprised of the POI and an unknown 


individual, as opposed to two unknown individuals.  The numerator of the LR would assume the 


POI’s contribution, meaning that the probability of observing results consistent with his 


genotype would be 1.  Assuming the presence of the POI for use in the numerator of the LR, the 


deconvolution of the locus indicates that the unknown contributor must have genotype 8,10 to 


complete the mixture.  
 


Restricted LR numerator = 2P8P10. 
 


The denominator of the restricted LR would assume that the mixture is a combination of two 


unknown contributors with a ratio of contributors of approximately 2:1.  The unknown 


contributors must have no alleles other than 8 or 10, and the combination of their genotypes must 


complete the detected mixture of alleles 8 and 10.  Based upon the relative peak height ratios and 


the overall mixture ratio, the restricted LR denominator might be limited to taking into account 


the following pairs of genotypes: 


Bin RFU 


8 2000 


10 1000 
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Major 


Contributor 


Minor 


Contributor 


Combined Probability 


8,8 10,10 [P8
2 + P8(1-P8)] * [P10


2 + P10 (1-P10)] 


8,10 8,8 2P8P10 * [P8
2 + P8(1-P8)] 


 


Therefore the denominator of the restricted LR at this locus = the sum of the probabilities of the 


possible combinations of genotypes. 
 


The LR for the locus is the numerator divided by the denominator.   
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4B.4.3 Within an STR profile, some loci may have results that give identical restricted and 


unrestricted LRs. 


Example: This example illustrates how both the restricted and unrestricted LR would result in 


the same statistic. 
 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only two contributors at a close ratio of contributors with no reasonable 


assumption of dropout.  Furthermore, the evidence is intimate to the victim. 
 


The victim is genotype 8,8 at this locus.  The POI is also genotype 8,8 at this locus. 
 


The LR might be for the propositions that the mixture is comprised of the victim and the POI, as 


opposed to the victim and an unknown individual.  The numerator of both the unrestricted and 


restricted LR would assume the presence of both the victim and the POI.  The probability of 


observing this electropherogram would be 1 if this hypothesis is true.  The numerator equals 1. 
 


The denominator of both the unrestricted and restricted LR would assume the presence of the 


victim, but assume the second contributor is unknown.  Since dropout is considered 


unreasonable, the only genotype that is reasonable for the second contributor is 8,8.  The 


restricted LR has no further information available than the unrestricted LR with which to 


eliminate unreasonable genotypes.  As such the denominator for both the unrestricted and 


restricted LR would be [P8
2 + P8(1-P8)].  


 


The LR for the locus is the numerator divided by the denominator.   
 


 


  


Bin RFU 


8 2000 
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4B.5 The LR requires that hypotheses be formulated based on relevant case information, such as 


case circumstances, individuals involved, evidence type or source.  These hypotheses may 


involve different assumptions and should be evaluated and documented in the case file.     


Example: This example illustrates how the hypotheses of the LR affect the formula utilized. 
 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only two contributors at a close ratio of contributors with no reasonable 


assumption of dropout.  
  


The evidence is intimate to the victim.  The numerator of the unrestricted LR would assume the 


presence of both the victim (genotype 7,9) and the POI (genotype 9,11).  The probability of 


observing this electropherogram would be 1 if this hypothesis is true.  The numerator equals 1. 
 


The denominator of the unrestricted LR would assume the presence of the victim, but assume the 


second contributor is unknown.  Given the genotype of the victim (7,9), the second contributor 


must have allele 11.  The unrestricted LR would include genotypes 7,11 and 9,11 and 11,11 for 


the second contributor.  The denominator of the unrestricted LR would be 2P7P11 + 2P9P11 + 


[P11
2 + P11(1-P11)].  The restricted LR may only include genotype 9,11.  The denominator of the 


restricted LR would therefore be 2P9P11. 
 


The LR for the locus is the numerator divided by the denominator.   
 


However, if the same evidence were intimate to the POI, the numerator of the unrestricted LR 


would assume the presence of both the POI (genotype 9,11) and the victim (genotype 7,9).  The 


probability of observing this electropherogram would be 1 if this hypothesis is true.  The 


numerator equals 1. 
 


The denominator of the unrestricted LR would assume the presence of the POI, but assume the 


second contributor is unknown.  Given the genotype of the POI (9,11), the second contributor 


must have allele 7.  The unrestricted LR would include genotypes 7,7 and 7,9 and 7,11 for the 


Bin RFU 


7 2100 


9 4300 


11 2050 
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second contributor.  The denominator of the unrestricted LR would be [P7
2 + P7(1-P7)] +2P7P9 + 


2P7P11.  The restricted LR may only include genotype 7,9.  The denominator of the restricted LR 


would therefore be 2P7P9. 
 


The LR for the locus is the numerator divided by the denominator.   
 


        


4B.6 For both the restricted and unrestricted LR methods, when calculating the LR where only a 


single allele is foreign to the assumed contributor and the zygosity is in question (it is below the 


stochastic threshold), the formula 2p or 2p-p2 may be used.   


 


Example: This example illustrates how the LR can incorporate the possibility of undetected 


data. 
 


 
 


 


The mixture is determined to have originated from only two contributors.  Furthermore, the 


evidence is intimate to the victim. 
 


The victim is genotype 8,8 at this locus.  The POI is genotype 8,10 at this locus. 


The LR might be for the propositions that the mixture is comprised of the victim and the POI, as 


opposed to the victim and an unknown individual.   
 


The numerator of the LR would assume the presence of both the victim and the POI.  The 


probability of observing this electropherogram would be 1 if this hypothesis is true.  The 


numerator equals 1. 
 


The denominator of the LR would assume the presence of the victim, but assume the second 


contributor is unknown.  Since dropout of one allele of the unknown contributor is considered 


reasonable, genotypes of the second contributor must contain the allele 10, but cannot be limited 


to only genotypes 8,10 and/or 10,10.  As such, the denominator of the LR could be 2P10 or 2P10-


Bin RFU 


8 1000 


10 150 
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P10
2 (to avoid double counting the homozygous 10,10 genotype in the statistic).  


 


The LR for the locus is the numerator divided by the denominator.   
 


It must be noted that since the single allele foreign to the victim is below the stochastic threshold, 


dropout of the second allele of the POI is considered reasonable.  As such, if the POI had a 


genotype that included the allele 10 with an undetected second allele (e.g., genotype 10,12), then 


the probability of observing this electropherogram would be 1 if this hypothesis is true.  The 


numerator of the LR would still be 1.  Since the denominator of the LR is not dependent upon the 


genotype of the POI, the denominator would not change, regardless of the genotype of the POI. 
 


This example highlights a limitation of the statistics within the binary approach.  In a 


probabilistic approach, a lower probability of the evidence may be assigned if the POI had a 


genotype that included the allele 10 with an undetected second allele. 
 


4B.6.1 For both the restricted and unrestricted LR, when the interpretation of the evidence 


includes the possibility of a contributor whose complete genotype may be undetected, the locus 


may be statistically neutral (i.e., assigned a value of 1). 


 


Example: This example illustrates how the LR may be uninformative when accounting for a 


genotype that could be completely unrepresented by the detected data. 
 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only two contributors at a ratio of contributors that provides a clear major/minor 


distinction, with a reasonable assumption of dropout of the minor contributor’s entire genotype at 


this locus.  Furthermore, the evidence is intimate to the victim. 
 


The victim is genotype 8,8 at this locus.  The POI is also genotype 8,8 at this locus (though the 


genotype of the POI could be anything at this locus, and not be excluded, since there is a 


reasonable assumption of genotype dropout). 
 


Bin RFU 


8 2000 
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The LR might be for the propositions that the mixture is comprised of the victim and the POI, as 


opposed to the victim and an unknown individual.   
 


The numerator of both the unrestricted and restricted LR would assume the presence of both the 


victim and the POI.  The probability of observing this electropherogram would be 1 if this 


hypothesis is true.  The numerator equals 1. 
 


The denominator of both the unrestricted and restricted LR would assume the presence of the 


victim, but assume the second contributor is unknown.  Since complete genotype dropout of the 


unknown contributor is considered reasonable, the unknown contributor could have any 


genotype at this locus.  As such, the denominator for both the unrestricted and restricted LR 


would be 1 (the probability of observing this electropherogram if the contributors are the victim 


and an unknown contributor is equal to 1).  
 


The LR for the locus is the numerator divided by the denominator.  The LR of 1/1 provides no 


statistical support to either the inclusionary or exclusionary hypotheses.   
 


This example highlights a limitation of the LR within the binary approach.  In a probabilistic 


approach, a lower probability of the evidence may be assigned if the POI had a genotype that 


was partially or fully undetected.  
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 4B.7 The calculation of the LR should incorporate peaks determined to be indistinguishable 


from stutter when the numerator of the LR would assume the POI’s contribution, even if the 


POI’s DNA profile does not contain these alleles. 


Example: This example illustrates how a peak interpreted to be indistinguishable from stutter 


can be incorporated into the LR. 
 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only two contributors at a ratio of contributors that provides a clear major/minor 


distinction with no reasonable assumption of dropout.   
 


This locus of the mixture is comprised of alleles 8 and 9 above the stochastic threshold, allele 12 


above the stochastic threshold, but as a distinct minor contributor, and a peak in bin 7 below the 


stutter threshold with an RFU value similar to allele 12.  Considering the peak height ratio 


calculations, the following genotype combinations are possible if the mixture is assumed to be 


comprised of only two contributors: 
 


Major contributor Minor contributor Interpretation of the peak in bin 7 


8,9 12,12  7 is stutter 


8,9 8,12 7 is stutter 


8,9 9,12 7 is stutter 


8,9 7,12 7 is an allele of the minor 


contributor, but the RFU value is 


below the stutter threshold 
 


Upon comparison of the inferred genotype possibilities to the known reference samples of the 


victim and POI, it is seen that the victim who has genotype 8,9 is consistent with the major 


contributor.  The POI who has genotype 8,12 is fully represented by the detected unambiguous 


alleles.  The true nature of the peak in bin 7 is unknown, therefore the POI cannot be excluded as 


the minor contributor of this mixture since it is possible that the peak is only stutter.   
 


The LR might be for the propositions that the mixture is comprised of the victim and the POI as 


opposed to the victim and an unknown individual.   


Bin RFU 


7 210 


8 2000 


9 1800 


12 220 
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Since the numerator hypothesis assumes the presence of the victim (genotype 8,9) and the POI 


(8,12), the peak in bin 7 is interpreted as stutter.  The probability of observing this 


electropherogram would be 1 if this hypothesis is true.  As a result, the numerator equals 1.  
 


The denominator hypothesis would consider the assumed presence of the victim, and that the 


unknown contributor’s profile may be any one of the inferred possible genotypes since the true 


nature of the peak in bin 7 is unknown.  As a result, the denominator equals [P12
2 + P12(1- P12)] 


+ 2P8P12 + 2P9P12 + 2P7P12.The inclusion of genotype 7,12 into the denominator of the LR 


calculation is independent of the genotype of the POI since the hypothesis of the denominator 


assumes the POI is not a contributor to the mixture. 
 


The restricted LR would likely include all the same genotypes for the second contributor as were 


used in the unrestricted LR, given the data.  The denominator of the restricted LR would 


therefore be the same as the unrestricted LR. 
 


The LR for the locus is the numerator divided by the denominator. 
   


It must be noted that since the peak in bin 7 is considered indistinguishable from stutter, this 


peak is considered as reasonable to be an allele of the POI.  As such, if the POI had genotype 


7,12 the hypothesis of inclusion would still be supported by the electropherogram and the 


numerator of the LR would still be 1.  Since the denominator of this example’s LR is not 


dependent upon the genotype of the POI, the denominator would not change regardless of the 


genotype of the POI. 
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4B.7.1 If the interpretation of the evidence is that the minor contributor genotype may be 


experiencing allelic dropout, utilizing a LR denominator of 2p (or 2p-p2) would incorporate all 


genotypes that include allele P and no further inclusion of the peak that is indistinguishable from 


stutter into the statistic is necessary. 


Example: This example illustrates how a peak interpreted to be indistinguishable from stutter 


need not be incorporated into the LR if the LR already accounts for the possibility of undetected 


data. 
 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only two contributors at a ratio of contributors that provides a clear major/minor 


distinction, with the unambiguous minor allele 11 below the stochastic threshold.  Furthermore, 


the evidence is intimate to the victim. 
 


The peak in bin 7 is above the analytical threshold, but below the stutter threshold.  However, 


since it is of similar RFU value to the unambiguous minor allele 11 and could belong in the 


minor contributor’s genotype, the peak in bin 7 is indistinguishable from stutter. 
 


The victim is genotype 8,8 at this locus.  The POI is genotype 8,11 at this locus. 
 


The LR might be for the propositions that the mixture is comprised of the victim and the POI as 


opposed to the victim and an unknown individual.  
  


The numerator of the LR would assume the presence of both the victim and the POI and assume 


the peak in bin 7 is stutter.  The probability of observing this electropherogram would be 1 if this 


hypothesis is true.  The numerator equals 1. 
 


The denominator of the LR would assume the presence of the victim, but assume the second 


contributor is unknown.  Since dropout of one allele of the unknown contributor is considered 


reasonable, genotypes of the second contributor must contain the allele 11, but cannot be limited 


to only genotypes 8,11 or 11,11 or 7,11.  As such, the denominator of the LR could be 2P11 (or 


2P11-P11
2 to avoid double counting the homozygous 11,11 genotype in the statistic). 


 


Bin RFU 


7 150 


8 1500 


11 150 
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The LR for the locus is the numerator divided by the denominator.   
 


It must be noted that since the single allele foreign to the victim is below the stochastic threshold, 


dropout of the second allele of the POI is considered reasonable.  As such, if the POI had a 


genotype that included the allele 11 with an undetected second allele (e.g., 11,12), or second 


allele in bin 7 (i.e., 7,11), the hypothesis of inclusion would still be supported by the 


electropherogram and the numerator of the LR would still be 1.  Since the denominator of this 


example’s LR is not dependent upon the genotype of the POI, the denominator would not 


change, regardless of the genotype of the POI. 
 


 


4B.8 The LR can be applied to “major mixtures” regardless of the interpretation of the other 


portion of the mixture. 


 


Example: This example illustrates how the LR might be applied to a major mixture, even when 


the total number of contributors in the mixture cannot be determined. 
 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from more than three contributors, with a major mixture of only two contributors, and 


no reasonable assumption of dropout from either of the major contributors.   
 


Since a finite number of total contributors cannot be assumed, the LR cannot be applied to the 


mixture as a whole.  However, since the major mixture was defined as being only two 


contributors, the LR can be applied to only alleles 7, 8, and 9.  The actual LR will be dependent 


upon the propositions utilized to formulate the LR.  
 


The analyst must be aware during the interpretation stage of the potential impact of the minor 


contributor(s) on the RFU values of the major mixture if attempting to perform a restricted LR. 
 


 


  


Bin RFU 


7 2500 


8 2750 


9 2600 


11 250 


12 220 


13 210 
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4B.9 The LR can be applied to mixtures of 3 or more contributors.  It is requisite that a finite 


number of contributors be assumed in the mixture since the LR cannot be applied to an 


interpretation that assumes only a minimum number of contributors. 


Example: This example illustrates how the LR might be applied to a mixture of three 


contributors. 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only three contributors at a close ratio of contributors with no reasonable 


assumption of dropout.  Furthermore, the evidence is intimate to the victim. 
 


The victim is genotype 7,7 at this locus.  The POI is genotype 8,9 at this locus and no other 


reference standards are being considered for inclusion.   
 


The LR might be for the propositions that the mixture is comprised of the victim, the POI, and an 


unknown contributor, as opposed to the victim and two unknown individuals.   
 


The numerator of the LR would assume the presence of the victim and the POI meaning that the 


probability of observing results consistent with their profiles would be 1.  However, the 


numerator must account for the unknown contributor who must be genotype 10,11. 
 


LR numerator = 2P10P11. 
 


The denominator of the LR would assume the presence of the victim, but assume the other two 


contributors are unknown.  Since dropout is considered unreasonable, the unrestricted LR would 


include the following genotype pairs: 
 


First unknown 


contributor 


Second unknown 


contributor 


8,9 10,11  


8,10 9,11 


8,11 9,10 


Bin RFU 


7 2000 


8 1000 


9 1000 


10 1000 


11 1000 
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9,10 8,11 


9,11 8,10 


10,11 8,9 


 


The denominator of the unrestricted LR would be 2*[(2P8P9*2P10P11) + (2P8P10*2P9P11) + 


(2P8P11*2P9P10)].  Given the peak heights of the unknown contributors are of such values that 


deconvolution of the genotypes of the two unknown contributors is not possible, the denominator 


of the restricted LR would be the same as the unrestricted LR in this example. 


 


The LR for the locus is the numerator divided by the denominator.   
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4B.10 While most often the numerator and denominator of the LR assume the same number of 


contributors, this is not a requirement.  However, increasing the number of unknown contributors 


in either the numerator or denominator generally decreases the probability of the associated 


hypothesis.  If the number of unknown contributors is increased in only the denominator, the LR 


will generally increase; if the number of unknown contributors is increased in only the 


numerator, the LR will generally decrease. 


Example: This example illustrates how a different number of contributors can be assumed in the 


numerator and denominator. 
 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only two contributors at a close ratio of contributors with no reasonable 


assumption of dropout.  Furthermore, the evidence is intimate to the victim. 
 


The victim is genotype 8,8 at this locus.  The POI is also genotype 8,8 at this locus. 
 


The LR might be for the propositions that the mixture is comprised of the victim and the POI, as 


opposed to the victim and one unknown individual. 
 


Using these propositions, the numerator of both the unrestricted and restricted LR would assume 


the presence of both the victim and the POI.  The probability of observing this electropherogram 


would be 1 if this hypothesis is true.  The numerator equals 1. 
 


The denominator of both the unrestricted and restricted LR would assume the presence of the 


victim, but assume the second contributor is unknown.  Since dropout is considered 


unreasonable, the only genotype that is reasonable for the unknown contributor is 8,8.  The 


restricted LR has no further information available than the unrestricted LR in which to eliminate 


unreasonable genotypes.  As such the denominator for both the unrestricted and restricted LR 


would be [P8
2 + P8(1-P8)]. 


 


Bin RFU 


8 2000 
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The LR for the locus is the numerator divided by the denominator.  Using an allele frequency of 


15%, and theta value of 0.01, the LR for this locus would be 1 / [(0.15)2 + (0.15) (1-0.15) 0.01] = 


1 / 0.0238 = 42.  If requested, alternate hypotheses could be evaluated.  For example, the LR 


could be calculated using the assumptions of the mixture being comprised of the victim and the 


POI, as opposed to the victim and two unknown individuals.   
 


The numerator of both the unrestricted and restricted LR would assume the presence of both the 


victim and the POI.  The probability of observing this electropherogram would be 1 if this 


hypothesis is true.  The numerator equals 1. 
 


The denominator of both the unrestricted and restricted LR would assume the presence of the 


victim, but assume the second and third contributors are unknown.  If dropout is considered 


unreasonable, the only genotype that is reasonable for both the second and third contributor is 


8,8.  The restricted LR has no further information available than the unrestricted LR in which to 


eliminate unreasonable genotypes.  As such the denominator for both the unrestricted and 


restricted LR would be [P8
2 + P8(1-P8)]*[P8


2 + P8(1-P8)].  
 


The LR for the locus is the numerator divided by the denominator.  Using the same allele 


frequency of 15%, and theta value of 0.01, the LR for this locus would be 1 / {[(0.15)2 + (0.15) 


(1-0.15) 0.01] * [(0.15)2 + (0.15) (1-0.15) 0.01] } = 1/0.000565 = 1769.   
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4B.11 Likelihood ratios can be applied to mixtures of close biological relatives if the 


assumptions include the unknown contributor(s) are unrelated to the assumed contributors. 


Example: This example illustrates how the LR can be applied to a mixture of close biological 


relatives. 


 


Based upon the examination of the entire DNA profile, the mixture is determined to have 


originated from only two contributors at a close ratio of contributors with no reasonable 


assumption of dropout.   
 


If the evidence is intimate to the victim who has genotype 7,9, and the interpretation of the 


mixture has not excluded the POI who has genotype 9,11, and the POI is the biological father of 


the victim, the LR might be for the propositions that the mixture is comprised of the victim and 


the POI, as opposed to the victim and an unknown individual.   
 


The numerator of the unrestricted LR would assume the presence of both the victim and the POI.  


The probability of observing this electropherogram would be 1 if this hypothesis is true.  The 


numerator equals 1. 
 


The denominator of the unrestricted LR would assume the presence of the victim, but assume the 


second contributor is unknown and unrelated to the victim and her father.  Given the genotype of 


the victim (7,9), the second contributor must have allele 11.  Since dropout is considered 


unreasonable, the unrestricted LR would include genotypes 7,11 or 9,11 or 11,11 for the second 


contributor.  The denominator of the unrestricted LR would be 2P7P11 + 2P9P11 + [P11
2 + P11(1-


P11)].  The restricted LR would likely only include genotype 9,11 as this is the most reasonable 


genotype of the second contributor given the data.  The denominator of the restricted LR would 


be 2P9P11. 
 


The LR for the locus is the numerator divided by the denominator.   
 


It must be noted that if the assumption in the denominator is that the unknown individual is not 


the biological father of the victim, but is her biological brother (or other close biological relative) 


whose genotype is untested, the LR as described here is not applicable.  Close biological 


Bin RFU 


7 2100 


9 4300 


11 2050 
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relatives of the victim and her father may be more likely to have either genotype 7,11 or 9,11 


than would a random individual given the knowledge of the genotypes of the victim and her 


father since the alleles 7, 9, or 11 may be common by descent.   


 


4B.12 If the laboratory does not have the capability to perform an LR using all the available 


information (e.g., the possibility of undetected data or alleles that are indistinguishable from 


stutter) and the POI is interpreted as being included at the locus, then the LR for the locus may 


be assigned a neutral value of 1/1.  It would be inappropriate to assign this neutral value for a 


POI whose genotype is interpreted as being excluded at the locus.  Instead, the POI should have 


been excluded as part of the interpretation. 


 


4B.13 Additional formulae for restricted and unrestricted LRs can be found in the literature (e.g., 


Fung and Hu (2008), Buckleton, Bright, and Taylor (2016)).   
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Section 4C: The Combined Probability of Inclusion (CPI) and Exclusion (CPE) 


Introduction: 


The CPI is an estimate of the probability that a randomly selected, unrelated individual would be 


included as a possible contributor to a mixture.  The CPI includes all possible genotype 


combinations for the detected alleles at each locus.  The CPE is the probability that a randomly 


selected, unrelated individual would be excluded as a contributor to the mixture.  At a given 


locus, if allele dropout is reasonable based on laboratory defined criteria, all possible genotype 


combinations would not be represented in the CPI/CPE and therefore the locus should not be 


included.  For additional information on using the CPI/CPE, see Bieber, et al (2016). 


A limited set of examples is provided below which includes explanations of: 


● Unrestricted CPI/CPE when no dropout is assumed 


● Unrestricted CPI/CPE when dropout is reasonable based on the observed data 


● Unrestricted CPI/CPE with assumptions 


● Unrestricted CPI/CPE when dropout is reasonable based upon holistic interpretation 


● Restricted CPI/CPE 


4C.1 The Probability of Inclusion (PI) for a locus is calculated as (sum of allele frequencies)2 for 


all detected alleles at a given locus: 


PI = (PA + PB + PC … + PN)2, where PA is the frequency of allele A, PB is the 


frequency of allele B, PC is the frequency of allele C, … 


4C.2 The CPI is the product of the individual locus PIs: 


CPI = PI1 × PI2 × ... × PIN 


4C.3 The Probability of Exclusion (PE) for a locus has been commonly presented two ways: 


PE = 1 – PI 


PE = q2 + 2pq, where p is the sum of allele frequencies and q represents all other 


alleles (1 – p).  This is analogous to the single allele formula described in section 


3.4.2.4. 
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4C.4 Population substructure corrections can also be applied using: 


PE = 1 – [p2 + p(1 – p)θ], where p is the sum of allele frequencies observed at that 


locus. 


4C.5 The CPE has been commonly presented two ways: 


CPE = 1 – CPI 


CPE = 1 – [(1 – PE1) × (1 – PE2) × ... × (1 – PEN)] 


4C.6 The CPI and CPE are typically applied to all alleles detected in a mixture (i.e., an 


unrestricted CPI/CPE), subject to the limitations described in this section.   


4C.6.1 In a mixture at a locus having alleles all above the laboratory’s stochastic threshold, the 


interpretation might be that all potential contributors to this mixture have genotypes consisting of 


some combination of the detected alleles.  In this case, the probability of inclusion for the locus 


could be calculated as (sum of allele frequencies)2. 


Example: This example illustrates the use of an unrestricted CPI. 


 


The interpretation of the entire mixture is that there are three or more contributors with a close 


ratio of contributors.  At this locus, all contributors’ alleles are above the stochastic threshold, 


and no dropout is expected. 


 
The PI at this locus would be calculated as: (P6 + P9 + P11 + P12 + P14)


2 and would include the 


following genotypes.  All other genotypes would be excluded. 


6,6 6,9 6,11 6,12 6,14 


9,9 9,11 9,12 9,14  
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11,11 11,12 11,14   


12,12 12,14    


14,14     


 


4C.6.2 When the interpretation makes no assumptions of the number of contributors, loci with 


alleles below the stochastic threshold may not be used for statistical purposes to support an 


inclusion.  In these instances, the potential for allelic dropout raises the possibility of contributors 


having genotypes not encompassed by the interpreted alleles.  At a locus having some alleles 


above the stochastic threshold and one or more alleles below that threshold, in the standard 


application of the CPI and CPE, no calculation would be performed at this locus.  Because allelic 


dropout is possible at these loci, genotypes from possible contributors may not be represented in 


the statistical calculation.   


Example: This example illustrates the limitations of using an unrestricted CPI when some data is 


below the stochastic threshold. 


 


The interpretation of the entire mixture is that there are three or more contributors with one or 


more contributors below the stochastic threshold at some larger loci.  At this locus, some alleles 


are below the stochastic threshold, and dropout is reasonable to assume. 


This locus is not suitable for a CPI calculation.  The CPI would fail to properly support an 


inclusion to the locus because there is data below the stochastic threshold and dropout is 


reasonable to assume.  


 


4C.6.3  If assumptions as to the number of contributors are used in the interpretation, alleles 


below the stochastic threshold may be used for CPI calculations if all allelic data is interpreted to 


be present at that locus.  This determination is based on an assumed number of contributors 
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supported by the data.  This assumption should be clearly stated in the report.   


 


Example: This example illustrates the use of an unrestricted CPI with assumptions when some 


data is below the stochastic threshold. 


 


Note: While the locus used in this example is the same as in example 4C.6.2, the profile in its 


entirety is different, and results in a different interpretation. 


The interpretation of the entire mixture is that there are only two contributors, with one of the 


contributors below the stochastic threshold at some larger loci.  At this locus, some alleles are 


below the stochastic threshold, but dropout is not observed based on the assumed number of 


contributors. 


Using the assumption of two contributors, this locus fully represents both heterozygous 


contributors.  Based on the assumption of two contributors, homozygote genotypes would be 


excluded as contributors.  


However, the PI at this locus would be calculated as: (P7 + P8 + P11 + P12)
2 and would include the 


following genotypes. 


7,7 7,8 7,11 7,12 


8,8 8,11 8,12  


11,11 11,12   


12,12    


 


Because the heterozygous genotypes from the interpretation are included in the CPI, it is 


appropriate to use the CPI calculation at this locus.  Further, based on the assumption of only two 


contributors, there are genotypes represented in the calculation that would be excluded by the 


interpretation.  The assumption of only two contributors must be stated clearly in the report to 


use this locus for the CPI. 


It should be noted that other statistical approaches make better use of this type of data.   


 


4C.6.4 In a mixture at a locus with all alleles above the stochastic threshold but where dropout is 


possible and/or expected, no calculation would be performed at this locus.  Because dropout is 
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possible at these loci, genotypes from one or more contributors may not be represented in the 


statistical calculation.   


Example: This example illustrates the use of an unrestricted CPI when all data is above the 


stochastic threshold, but allelic dropout is possible. 


 


The interpretation of the entire mixture is that there are two or more contributors with one or 


more contributors below the stochastic threshold at some larger loci.  At this locus, all alleles are 


above the stochastic threshold, but dropout is possible. 


Though the data is above the stochastic threshold, because dropout is possible, this locus is not 


suitable for the CPI.  The CPI would underestimate the portion of the random population who 


would be included as potential contributors because it would only include individuals with 


genotypes 11,11 or 11,12 or 12,12.  All other genotypes would be excluded.  However, given the 


overall low RFU values, limited number of detected alleles, and assumed minimum number of 


contributors, one of the true contributors may be genotype 10,12 or even 8,9.   


 


4C.6.5 If a contributor can be assumed to be below the stochastic threshold throughout the 


profile, the CPE/CPI statistical approach to the mixture as a whole, even if there are loci with no 


alleles below the stochastic threshold, is not appropriate and should not be used.  In these 


instances, the potential for allelic dropout raises the possibility of contributors having genotypes 


not encompassed by the detected alleles. 


4C.7 The CPI and CPE can be applied to a subset of alleles detected in a mixture (i.e., a 


restricted CPI/CPE), subject to the limitations described in this Section.   


4C.7.1 Given a mixture at a locus with some of the alleles significantly (as defined by laboratory 


validation) above the stochastic threshold, and one or more alleles below the stochastic 


threshold, the interpretation might be that the higher RFU alleles are a distinct group, separate 
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from the contributor(s) of the low-RFU allele(s).  The lab may choose to calculate a restricted 


probability of inclusion utilizing just the group of high level alleles.  A restricted CPE/CPI may 


be applied to multiple major contributors despite the presence of minor contributor(s) alleles 


below the stochastic threshold.   


Example: This example illustrates the use of a restricted CPI for a mixture of major contributors. 


 


The interpretation of the entire mixture is that there are three or more contributors with one or 


more contributors below the stochastic threshold at some larger loci.  Additionally, a distinct 


contrast exists between the major mixture of two individuals and the one or more minor 


contributor(s). 


 


Given the distinct peak height difference between alleles 7, 8, 9, 10 and alleles 11 and 12, the 


profile may be separated into a mixture of major contributors and one (or more) minor 


contributors.  The interpretation is that all alleles from the major contributors have been 


identified, which are all above the stochastic threshold. 


The restricted PI at this locus would be calculated as: (P7 + P8 + P9 + P10)
2 and would include the 


following genotypes. 


7,7 7,8 7,9 7,10 


8,8 8,9 8,10  


9,9 9,10   


10,10    


 


All others would be excluded from the major mixture.  Additionally, because the major mixture 


is interpreted to be only two contributors, all homozygous genotypes should also be excluded as 


potential contributors even though the CPI calculation includes them.  The CPI could not be used 


to represent all of the contributors at this locus, because the interpretation does not make the 


assumption of only three contributors.  


In contrast, if the interpretation clearly supported only three contributors, the mixture as a whole 


could be represented with the unrestricted CPI with assumptions, and the assumption must be 


clearly stated in the report.  
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4C.7.2 Based on the above example, had the 11 and 12 alleles been greater than the stochastic 


threshold, but still identified as distinct from the higher-RFU alleles, a restricted CPI is still 


appropriate for the group of higher-RFU alleles.  Additionally, a second general CPI or CPE 


could be calculated using all six alleles to represent the mixture as a whole, as long as there is no 


expectation of dropout (see Example 4C.6.4).   


4C.8 Interpretations that include peaks that are indistinguishable from stutter should also include 


such peaks in the unrestricted CPI and CPE statistics.  If such peaks are below the stochastic 


threshold, this might render the locus inappropriate for use in the CPI statistic. 


Example: This example illustrates the inclusion of peaks that are indistinguishable from stutter 


into a CPI calculation. 


 


The interpretation of the entire mixture is that there are two contributors.  Additionally, a distinct 


contrast exists between the major contributor and the minor contributor. 


 
 


The major contributor is generally represented using the random match probability (RMP; see 


section 4A).  An individual included in the minor contributor may be represented using the 


unrestricted CPI.  The peak in the stutter bin (i.e., bin 12) cannot be distinguished from actual 


alleles of the minor contributor based on the laboratory’s peak height ratio expectations.   


As a result, this peak in the stutter bin (12) should be included in the unrestricted CPI calculation 


[i.e., PI = (P10+ P12+ P13)
2] since it could be from the minor contributor to the mixture.  


 


4C.8.1 The application of a restricted CPI or CPE might separate the peaks that are 


indistinguishable from stutter as distinct from a major mixture.  In such instances, the restricted 


0
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Bin RFU 


10 250  
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13 2000 
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CPI or CPE of the major contributors could be calculated (see Example 4C.7.1).   
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Glossary 
 


Allele: a form of a gene that is located at a specific location on a specific chromosome.  Alleles 


targeted in STR analysis vary in length. 
 


Analytical threshold: the minimum height requirement at and above which detected peaks can 


be reliably distinguished from background noise; peaks above this threshold are generally not 


considered noise and are either artifacts or true alleles. 
 


Artifact: a non-allelic product of the amplification process (e.g., stutter, non-templated 


nucleotide addition, or other non-specific product), an anomaly of the detection process (e.g., 


pull-up or spike), or a by-product of primer synthesis (e.g., “dye blob”). 


 


Assumed contributor: an individual whose DNA on an item of evidence is reasonably 


expected. 
 


Binary model: an interpretation scheme in which there are only two values (possible or not 


possible) for each decision (e.g., a peak is either “an allele” or “not an allele”; a genotype is 


“included” or “not included”). 
 


Composite profile: a DNA profile generated by combining typing results from different loci 


obtained from multiple injections of the same amplified sample and/or multiple amplifications of 


the same DNA extract.  When separate extracts from different locations on a given evidentiary 


item are combined prior to amplification, the resultant DNA profile is not considered a 


composite profile. 
 


Conditional: an interpretation category that incorporates assumption(s) as to the number of 


contributors and/or the presence of specific contributor(s).  
 


CPE: combined probability of exclusion; produced by multiplying the probabilities of inclusion 


from each locus and subtracting the product from 1; (i.e., 1-CPI).  
 


CPI: combined probability of inclusion; produced by multiplying the probabilities of inclusion 


from each locus.  
 


Deconvolution: separation of contributors to a mixed DNA profile based on quantitative peak 


height information and any underlying assumptions. 
 


Deduced profile: inference of an unknown contributor’s DNA profile after taking into 


consideration the contribution of a known/assumed contributor’s DNA profile based on 


quantitative peak height information. 
 


Differential Degradation: a DNA typing result in which contributors to a DNA mixture are 


subject to different levels of degradation (e.g., due to time of deposition), thereby impacting the 


mixture ratios across the entire profile. 
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Distinguishable Mixture: a DNA mixture in which relative peak height ratios allow 


deconvolution of the profiles of major/minor contributor(s).  
 


Dropout: when one or more alleles present in a sample are not observed above the analytical 


threshold.  
 


Evidence sample: also known as Questioned sample.  
 


Exclusion: a conclusion that eliminates an individual as a potential contributor of DNA obtained 


from an evidentiary item based on the comparison of known and questioned DNA profiles (or 


multiple questioned DNA profiles to each other). 


 


Exclusionary hypothesis (He): also referred to as Hd or H2; the term typically used in the 


denominator of the likelihood ratio to represent the defense hypothesis, which does not include 


the person of interest as a contributor to the DNA profile.   


 


Genotype: results of autosomal STR analysis of an individual at one or more genetic loci. 
 


Guidelines: a set of general principles used to provide directions and parameters for decision 


making. 
 


Heterozygote: an individual having different alleles at a particular locus; usually manifested as 


two distinct peaks for a locus in an electropherogram.  
 


Homozygote: an individual having the same (or indistinguishable) alleles at a particular locus; 


manifested as a single peak for a locus in an electropherogram. 
 


Inclusion: a conclusion for which an individual cannot be excluded as a potential contributor of 


DNA obtained from an evidentiary item based on the comparison of known and questioned DNA 


profiles (or multiple questioned DNA profiles to each other). 


 


Inclusionary hypothesis (Hi): also referred to as Hp or H1; the term typically used in the 


numerator of the likelihood ratio to represent the prosecution hypothesis, which includes the 


person of interest as a contributor to the DNA profile.  


 


Inconclusive: a determination that no conclusion (i.e., inclusion/exclusion) can be drawn from 


the comparison of a reference sample to suitable data.  This could also result from statistical 


analyses that fail to provide sufficient support for an inclusion or exclusion. 
 


Indistinguishable mixture: a DNA mixture in which relative peak height ratios are insufficient 


to attribute alleles to individual contributor(s). 
 


Intimate sample: a biological sample from an evidence item that is obtained directly from an 


individual’s body; it is not unexpected to detect that individual’s allele(s) in the DNA typing 


results. 
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Known sample: biological material for which the identity of the donor is established and used 


for comparison purposes (referred to as a “K”).  
 


Likelihood ratio (LR): the ratio of two probabilities of the same event under different and 


mutually exclusive hypotheses; typically the numerator contains the prosecution’s hypothesis 


and the denominator the defense’s hypothesis.   
 


Locus: the specific physical location of a gene on a chromosome.  In forensic DNA analysis, it 


refers to the specific sites being tested (e.g., D3S1358, vWA or D5S818).   
 


Major contributor(s): an individual(s) who can account for the predominance of the DNA in a 


mixed profile.  
 


Masked allele: an allele of the minor contributor that may not be readily distinguishable from 


the alleles of the major contributor or an artifact. 
 


Minor contributor(s): an individual(s) who can account for the lesser portion of the DNA in a 


mixed profile. 
 


Mixture: a DNA typing result originating from two or more individuals.  
 


Mixture ratio: the relative proportion of the DNA contributions of multiple individuals to a 


mixed DNA typing result, as determined by the use of quantitative peak height information; 


when expressed as a percentage it is termed a mixture proportion.  
 


Noise: background signal detected by a data collection instrument. 
 


Obligate allele: an allele in a mixed DNA typing result that is (a) foreign to an assumed 


contributor, or (b) based on quantitative peak height information, determined to be shared with 


the assumed contributor. 
 


Partial profile: a DNA profile for which complete typing results are not obtained at all tested 


loci due, for example, to DNA degradation, inhibition of amplification and/or low- quantity 


template. 
 


Peak height ratio (PHR): the relative proportion of two alleles at a given locus, as determined 


by dividing the peak height of an allele with a lower relative fluorescence unit (RFU) value by 


the peak height of an allele with a higher RFU value, and then multiplying this value by 100 to 


express the PHR as a percentage; used as an indication of which alleles may be heterozygous 


pairs and also in mixture deconvolution.  
 


Probabilistic genotyping: the use of biological modeling, statistical theory, computer 


algorithms, and probability distributions to calculate likelihood ratios (LRs) and/or infer 


genotypes for the DNA typing results of forensic samples. 
 


Probability of exclusion (PE): the percentage of the population that can be excluded as 


potential contributors to a DNA mixture at a given locus.  
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Probability of inclusion (PI): the percentage of the population that can be included as potential 


contributors to a DNA mixture at a given locus; also known as Random Man Not Excluded. 
 


Profile probability: see RMP. 
 


Questioned sample: biological sample recovered from a crime scene or collected from persons 


or objects associated with a crime (referred to as a “Q”). 
 


Random Match Probability (RMP): the probability of randomly selecting an unrelated 


individual from the population who could be a potential contributor to an evidentiary profile. 
 


Reference sample: also referred to as known sample or reference standard.  
 


Restricted: referring to a statistical approach conditioned on the number of contributors and 


with consideration of quantitative peak height information and inference of contributor mixture 


ratios; used to limit the genotypic combinations of possible contributors. 
 


Single-source profile: DNA typing results determined to originate from one individual based on 


peak height ratio assessments and the number of alleles at given loci.  


 


Source attribution: a declaration which identifies an individual as the source of the DNA that 


produced an evidentiary single-source or deduced contributor profile; this statement is based on a 


statistical estimate that meets or exceeds a laboratory defined threshold.   
 


Stochastic effects: the observation of intra-locus peak imbalance and/or allele drop-out resulting 


from random, disproportionate amplification of alleles in low-quantity template samples. 
 


Stochastic threshold: the peak height value below which it is reasonable to assume that, at a 


given locus, allelic dropout of a sister allele in a heterozygous pair may have occurred.  


 


Stutter: a minor peak typically observed one repeat unit smaller than a primary STR allele 


resulting from strand slippage during amplification. 


 


Theta (θ): a value used to adjust statistical calculations that rely on population databases to 


correct for substructure within populations.  


 


Uninterpretable: the determination that DNA results at one or more loci cannot be interpreted 


due to poor or limited data quality. 
 


Unrestricted: referring to a statistical approach performed without consideration of quantitative 


peak height information and inference of contributor mixture ratios; for CPE/CPI, it may or may 


not be conditioned on the number of contributors. 
 


Unsuitable (for comparison): uninterpretable results or those that fail to meet quality assurance 


requirements as defined by the laboratory and as a result are not usable for comparisons.  
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Document 


Version 


Revision History 


January 


2017 


Addendum to SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic DNA 


Testing Laboratories” to Address Next Generation Sequencing approved by SWGDAM on April 23, 


2019; it is a separate document available at www.swgdam.org.  


Rev 


06/16/2021 


SWGDAM became aware that a typographical error was present in a formula within the January 12, 


2017 publication of the "SWGDAM Interpretation Guidelines for Autosomal STR Typing by Forensic 


DNA Testing Laboratories" which has been corrected in this revision (Rev 06/16/2021).  The specific 


formula is listed in Section 4C.4, regarding the application of a correction factor for population 


substructure for the Probability of Exclusion.  


The formula is incorrectly written as PE = 1 – [p^2– p(1 – p)θ] 


The correct formula is PE = 1 – [p^2+ p(1 – p)θ]   


The formula contained in Section 4C.4, for the application of a correction factor for population 


substructure for the Probability of Exclusion, can be found in the National Research Council’s An 


Update: The Evaluation of Forensic DNA Evidence (NRC II, 1996) as Equation 4.4a which is further 


discussed in NRC II recommendation 4.1.    


As written in the APPROVED 01/12/2017 version, the adjustment for the population substructure 


increases the Probability of Exclusion slightly.  Thus, the formula as written increases the proportion of 


population that is excluded as potential contributors.  This results in a "stronger statistic" against the 


person-of-interest who is interpreted to be a potential contributor. 


Correcting this subtraction to an addition (or algebraically equivalently taking away the brackets) would 


reduce the magnitude of the Probability of Exclusion statistic.  This would result in the desired "weaker 


statistic" against the person-of-interest who is interpreted to be a potential contributor. 


The statistical adjustment for population substructure is meant to address non-random mating within the 


population.  The intent of using this adjustment is to reduce the probability of exclusion because more 


people in a substructured population would tend to have alleles present in a mixture by simple 


coincidence than in a non-subtructured population.   


Example: 


Using a sum of allele frequencies observed at a given locus of 0.5 (50%), and a theta value of 0.01. the 


Probability of Exclusion for the locus, without any substructure adjustment would be 1- (0.5)^2 = 


0.75.  Therefore the statistic calculates that 75% of the population would be excluded as a contributor. 


Using the same sum of allele frequencies and theta value, and using the substructure calculation as 


written in the document that subtracts the substructure correction factor, the Probability of Exclusion 


would be 0.751.  Therefore the statistic calculates that 75.1% of the population would be excluded as a 


contributor. 


Using the same sum of allele frequencies and theta value, but using the correct calculation that adds the 


substructure correction factor, the Probability of Exclusion would be 0.749.  Therefore the statistic 


calculates that 74.9% of the population would be excluded as a contributor. 
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SWGDAM wishes to thank the individual who brought this issue to our attention and advises that all 


laboratories who utilize a Probability of Exclusion that includes a substructure to review their 


calculations and make any necessary corrections. 


Approved by the SWGDAM Executive Board on July 13, 2021. 
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Introduction 


The FBI Director’s current Quality Assurance Standards for Forensic DNA Testing 


Laboratories and Quality Assurance Standards for DNA Databasing Laboratories (QAS) 


include education and training requirements for laboratory personnel involved in forensic 


DNA analysis. Specific course requirements, in-house laboratory training and 


assessment, and the minimum experience for laboratory personnel are further explained 


in the Guidance Document for the FBI Quality Assurance Standards for Forensic DNA 


Testing and DNA Databasing Laboratories. The Quality Assurance Standards for 


Forensic DNA Testing Laboratories and the Quality Assurance Standards for DNA 


Databasing Laboratories have precedence over the QAS Guidance Document and these 


SWGDAM Training Guidelines. 


In 2001, SWGDAM prepared guidelines for training new personnel in laboratories 


performing DNA analysis. Subsequent revisions of the QAS necessitated updating these 


guidelines to ensure consistency with the most current QAS. The 2020 revision of the 


QAS, includes Standard 6 that specifically addresses training requirements, and should 


be reviewed in conjunction with these guidelines. These training guidelines are based on 


the QAS and input from members of SWGDAM and the forensic community and are 


intended to assist forensic and DNA databasing laboratories in developing training 


programs. 


The primary emphasis of the guidelines is to provide a model program of standardized 


study and training for laboratory personnel throughout the forensic DNA community. The 


benefits of these guidelines include improving the overall quality and consistency of work 


in laboratories performing forensic DNA analysis and developing the technical skills and 


knowledge of competent laboratory staff.  


This recommended training program employs a module system for new employees and 


current employees with no prior DNA experience.  Trainees should successfully complete 


each module. The trainee’s education should be reviewed to ensure compliance with 


applicable accreditation, QAS, and laboratory education requirements. In accordance with 


the QAS, a trainee with previous experience in forensic or other DNA analysis may not 
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require all modules or steps; it is the responsibility of the DNA technical leader to determine 


the duration and scope of the training program for a trainee with previous experience and/or 


training in forensic DNA analysis. Similarly, the module content may be tailored as 


applicable to various job responsibilities. The module content should be customized to 


include all aspects of procedures and policies of the laboratory. The laboratory or laboratory 


system should retain all documentation of the trainee's work according to the laboratory’s 


document retention policy. 


The laboratory should develop a documented training program to include the following: 


• Training manual covering all DNA analytical procedures that the laboratory 


personnel will perform 


• Training program that defines the technical skills and knowledge required to 


perform DNA analysis 


• Documentation of completing the specified tasks in each module, including 


competency testing.  


A training program should mirror actual procedures used in casework/database analysis 


whenever possible and also include the use of applicable Laboratory Information 


Management System (LIMS), reagent tracking, quality control procedures, evidence 


handling procedures, and administrative functions. 


Any newly validated technology, method, typing test kit, platform, or interpretation 


software, implemented by the laboratory should be incorporated into the laboratory’s 


training program as soon as practicable. 


These guidelines reference the “trainee” which is intended to apply to any DNA 


laboratory personnel. References to the “analyst” are intended to apply specifically to 


DNA analyst trainees. These guidelines should be tailored to meet the needs of individual 


laboratories and their laboratory personnel. 
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1. Laboratory Introduction 


1.1 Goal 


An introduction to the laboratory and the training program should be developed and 


provided. Upon completion, the trainee should be familiar with the general operation of 


the forensic laboratory and the expectations of the training program. 


1.2 Scope  


Module should be completed by laboratory personnel as applicable by job responsibility 


and the extent to which the trainee will participate in DNA analysis. 


1.3 Tasks 


1.3.1 Review the responsibilities of the trainer and the trainee, including specific 


job responsibilities 


1.3.2 Receive an orientation to the laboratory facility 


1.3.3 Receive an overview of the organization and management, goals and 


objectives, organizational structure/hierarchy of the forensic laboratory, laboratory 


administrative policies, and evidence management 


1.3.3.1 Familiarization with other forensic disciplines practiced in the 


laboratory 


1.3.3.2 Awareness of order of evidence examinations 


1.3.4 Review the security and confidentiality policies/procedures of the 


forensic laboratory 


1.3.5 Review the quality assurance/quality control program 


1.3.5.1 Quality assurance/quality control manual(s) 


1.3.5.2 Documentation requirements including the laboratory’s LIMS, if 


applicable 


1.3.5.3 Non-conformances and corrective actions 


1.3.5.4 Audits and accreditation 


1.3.5.5 Proficiency tests 
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1.3.5.6 Equipment calibration and maintenance 


1.3.6 Receive an introduction to the potential factors effecting human performance 


1.3.6.1 Code of ethics and professional responsibility 


1.3.6.2 Impartiality 


1.3.6.3 Laboratory system design 


1.3.6.4 Risk mitigation 


1.3.7 Review the safety policies/procedures of the forensic laboratory 


1.3.7.1 Personal Protective Equipment (PPE) 


1.3.7.2 Biohazards 


1.3.7.3 Chemical hygiene plan 


1.3.7.4 Fire safety 


1.3.7.5 Waste management program 


1.3.7.6 Bloodborne pathogens procedures 


1.3.7.7 Safety Data Sheets 


1.3.7.8 Laboratory policy on reporting safety incidents 


1.3.7.9 Decontamination procedures 


1.4 Reading Assignments 


1.4.1 Training manual 


1.4.2 Quality assurance/quality control manual(s) 


1.4.3 Administration manual and operations manual 


1.4.4 Safety manual 


1.4.5 Accreditation standards document(s) 


1.4.6 Quality Assurance Standards for Forensic DNA Testing Laboratories and/or 


Quality Assurance Standards for DNA Databasing Laboratories 


1.4.7 The Guidance Document for the FBI Quality Assurance Standards (QAS) 
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for Forensic DNA Testing Laboratories and DNA Databasing Laboratories 


1.4.8 DNA Technology in Forensic Science, National Research Council (1992), 


Chapters 4 and 7 


1.4.9 The Evaluation of Forensic DNA Evidence, National Research Council 


(1996), Chapter 3 


1.4.10 Department of Justice (2016), Code of Professional Responsibility for 


the Practice of Forensic Science. Available at https://www.justice.gov/ 


1.5 Assessment  


1.5.1 Ensure the trainee has documented completion of module 


2. Fundamental and Applied Scientific Knowledge 


2.1 Goal 


To educate the trainee on the specific knowledge related to the field of forensic DNA 


analysis. The level of detail should be applicable to the trainee’s job responsibilities. 


2.2 Scope 


Module should be completed by laboratory personnel as applicable by job responsibility 


and the extent to which the trainee will participate in DNA analysis. 


2.3 Tasks 


2.3.1 Develop in-depth theoretical understanding of the technologies, 


methodologies and platforms appropriate to the work being conducted in the 


laboratory and basic theoretical understanding of the historical technologies, 


methodologies and platforms 


2.3.1.1 Extraction 


2.3.1.2 Quantification 


2.3.1.3 Amplification 


2.3.1.4 DNA Typing/Sequencing 


2.3.1.5 Statistical applications 


 



https://www.justice.gov/sites/default/files/code_of_professional_responsibility_for-the_practice_of_forensic_science_08242016.pdf
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2.4 Reading Assignments 


2.4.1 Developmental validation studies 


2.4.2 Laboratory's validation data 


2.4.3 The Evaluation of Forensic DNA Evidence, National Research Council (1996), 


Chapters 1 & 2 


2.4.4 Additional reading assignments (i.e., peer-reviewed scientific literature) as 


determined by the laboratory based upon assessment of the trainee’s education and 


prior experience (Refer to the Recommended References) 


2.5 Assessment 


2.5.1 Ensure the trainee possesses an understanding of the fundamental and applied 


scientific knowledge as it applies to forensic DNA analysis, as determined by the 


technical leader 


3. Sample and/or Evidence Control 


3.1 Goal 


To develop an understanding of sample and/or evidence control in the forensic laboratory. 


3.2 Scope 


Module should be completed by laboratory personnel as applicable by job responsibility 


and the extent to which the trainee will participate in DNA analysis. 


3.3 Tasks 


3.3.1 Receive instruction on the following, as applicable: 


3.3.1.1 Sample and/or evidence collection, packaging, and storage 


3.3.1.2 Chain of custody, receiving, and handling samples and/or evidence 


3.3.1.3 Minimizing contamination of samples and/or evidence 


3.3.1.4 Sample and/or case acceptance policy 


3.3.1.5 Consumption of samples and/or evidence 


3.3.1.6 Distinction between evidence and work product 
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3.3.1.7 Laboratory documentation policy (paper and/or electronic) 


3.4 Reading Assignments 


3.4.1 Laboratory evidence-handling procedure (for forensic laboratory) 


3.4.2 Sample inventory and control procedure (for databasing laboratory) 


3.4.3 Sample and/or case acceptance policy 


3.4.4 Sample consumption policy 


3.4.5 SWGDAM Contamination Prevention and Detection Guidelines for Forensic 


DNA Laboratories, approved January 12, 2017 or the most recent version available 


at http://www.swgdam.org 


3.5 Assessment 


3.5.1 Ensure the trainee has documented completion of module 


4. Laboratory Processing 


4.1 Goal 


To provide practical instruction to the trainee on technologies, methods and platforms 


used in the laboratory.  


4.2 Scope 


Module should be completed by laboratory personnel as applicable by job responsibility 


and the extent to which the trainee will participate in DNA analysis. 


4.3 Tasks 


4.3.1 Receive instruction, training, and demonstrate competence in each 


method that they will perform 


4.3.1.1 The samples included in practical exercises should be representative 


of the range, type, and complexity of casework or database technologies, 


methods and platforms in accordance with the trainee’s job responsibilities 


and the extent to which the trainee will participate in DNA analysis 


4.3.1.2 The number of samples analyzed by the trainee should be sufficient 


to demonstrate the trainee’s ability to competently conduct the laboratory’s 



http://www.swgdam.org/
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analytical procedures to produce reliable and accurate results 


4.3.2 Compile records during the performance of the analytical procedures 


4.4 Reading Assignments 


4.4.1 Laboratory's analytical procedures 


4.4.2 Kit manufacturer's literature 


4.4.3 User’s manuals for platforms and kits 


4.4.4 Additional reading assignments (i.e., peer-reviewed scientific literature) as 


determined by the laboratory (Refer to the Recommended References) 


4.5 Assessment 


4.5.1 Review and approval of records compiled by trainee 


4.5.2 Successful completion of competency testing including practical components 


of laboratory processing 


5.  Analysis and Interpretation 


5.1 Goal 


To provide practical instruction to the analyst on analysis and interpretation of DNA data 


for the technologies, methodologies and platforms used in the laboratory.  


5.2  Scope 


Module should be completed by analysts in accordance with the analyst’s job 


responsibilities and the extent to which the analyst will participate in DNA analysis. 


5.3 Tasks 


5.3.1 Receive instruction, training, and demonstrate competence in both 


analysis and interpretation for the following areas, as applicable, as they 


relate to the laboratory's analytical procedures: 


5.3.1.1 Each technology (e.g., STR, YSTR, XSTR, SNP, 


microhaplotypes or mitochondrial DNA) for single-source and 


mixed DNA profiles 


5.3.1.2 Legacy technologies, typing test kits, or platforms 
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5.3.1.3 Laboratory’s criteria for inclusions, exclusions, and 


inconclusive conclusions 


5.3.1.4 Paternity/Kinship analysis 


5.3.1.5 Statistical analysis 


5.3.1.6 Expert Systems 


5.3.1.7 Interpretation software 


5.3.1.8 CODIS software 


5.3.2 Compile records during analysis and interpretation of DNA profiles generated 


during laboratory processing and/or other practical exercises 


5.3.3 The samples included in practical exercises should be representative of the 


range, type, and complexity of casework or database technologies, methods and 


platforms in accordance with the analyst’s job responsibilities and the extent to 


which the analyst will participate in DNA interpretation and analysis 


5.4 Reading Assignments 


5.4.1 Laboratory’s interpretation guidelines 


5.4.2 Validation studies 


5.4.3 Laboratory’s quality assurance/quality control procedures 


5.4.4 SWGDAM Interpretation Guidelines for Autosomal STR Typing by 


Forensic DNA Testing Laboratories, approved January 12, 2017 or the most 


recent version available at http://www.swgdam.org 


5.4.5 SWGDAM Interpretation Guidelines for Y-Chromosome STR Typing (if 


applicable), approved January 9, 2014 or the most recent version available at 


http://www.swgdam.org 


5.4.6 SWGDAM Interpretation Guidelines for Mitochondrial DNA Analysis by 


Forensic DNA Testing Laboratories (if applicable), approved April 23, 2019 or the 


most recent version available at http://www.swgdam.org 


5.4.7 Additional applicable SWGDAM Guidance documents available at 



http://www.swgdam.org/

http://www.swgdam.org/
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5.4.8 The Evaluation of Forensic DNA Evidence, National Research Council 


(1996), Chapters 4 & 5 


5.4.9 NDIS Operational Procedures Manual, Version 9 or the most recent 


version available at https://www.fbi.gov/file-repository/ndis-operational-


procedures-manual.pdf/view  


5.4.10 Additional reading assignments (i.e., peer-reviewed scientific 


literature) as determined by the laboratory (Refer to the Recommended 


References) 


5.5 Assessment 


5.5.1 Review and approval of records compiled by analyst 


5.5.2 Successful completion of competency testing including practical components 


of analysis and interpretation 


6. Reports and/or Notifications 


6.1 Goal 


To provide instruction to an analyst on reporting analytical results or issuing written 


notifications according to the laboratory's policy. 


6.2 Scope 


Module should be completed by analysts in accordance with the analyst’s job 


responsibilities and the extent to which the analyst will participate in DNA analysis. 


6.3 Tasks 


6.3.1 Receive instruction in the following: 


6.3.1.1 Laboratory policy on case or sample file content 


6.3.1.2 Report writing, as applicable 


6.3.1.3 Written notifications, as applicable 


6.3.1.4 Technical and administrative reviews 


6.3.1.5 Report/notification issuance according to laboratory policy 



http://www.swgdam.org/

https://www.fbi.gov/file-repository/ndis-operational-procedures-manual.pdf/view

https://www.fbi.gov/file-repository/ndis-operational-procedures-manual.pdf/view
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6.3.1.6 Confidentiality/disclosure of information according to laboratory 


policy  


6.3.2 Review reports/notifications prepared by other analysts within the laboratory 


6.3.3 Prepare reports/notifications of analysis and interpretation of DNA profiles 


generated during previous modules and/or other practical exercises according to 


laboratory policy 


 6.3.4 The practical exercises should be representative of the range, type, and 


complexity of casework or database technologies, methodologies and platforms in 


accordance with the analyst’s job responsibilities and the extent to which the analyst 


will participate in DNA analysis 


6.4 Reading Assignments 


6.4.1 Laboratory report writing policies and procedures 


6.4.2 Qualifying offenses for jurisdiction, as applicable for CODIS entry and 


release of personally identifiable information (PII) 


6.4.3 Technical and administrative review procedures 


6.4.4 Procedures for issuance and confidentiality of laboratory reports/notifications 


6.5 Assessment 


6.5.1  Review and assessment of reports/notifications prepared by analyst for 


accuracy 


7. Legal Issues 


7.1   Goal 


To instruct the trainee on the legal system in his/her jurisdiction and to prepare the trainee 


to testify as a fact or expert witness, as applicable. 


7.2 Scope 


Module should be completed by laboratory personnel as applicable by job responsibility 


and the extent to which the trainee will participate in DNA analysis. 
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7.3 Tasks 


7.3.1 Receive instruction in the following topics, as applicable: 


7.3.1.1 Courtroom procedures and rules of evidence process 


7.3.1.1.1 Court structure (trial and appeals courts) 


7.3.1.1.2 Format of hearing or trial 


7.3.1.1.3 Discovery and admissibility rules 


7.3.1.1.4 Courtroom demeanor and attire 


7.3.1.2 Professional qualifications (i.e., voir dire) 


7.3.1.2.1 Minimum education and experience requirements of a 


DNA analyst 


7.3.1.3 Effective communication of technical information 


7.3.1.4 Ethical responsibility of expert witness 


7.3.1.5 Evidence/exhibit presentation 


7.3.1.6 DNA database legal authority (state and federal) 


7.3.1.6.1 Permissible samples/profiles 


7.3.1.6.2 Confidentiality/disclosure of information 


7.3.2 Prepare a curriculum vitae 


7.3.3 Observe expert testimony 


7.3.4 Practice testimony (direct and cross examination) 


7.4 Reading Assignments 


7.4.1 Relevant transcripts, case law, and court decisions 


7.4.2 Federal DNA Identification Act (34 U.S.C. §12592) and applicable state DNA 


database law 


7.4.3 DNA Technology in Forensic Science, National Research Council (1992), 


Chapters 4, 5, 6, and 7 
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7.4.4 The Evaluation of Forensic DNA Evidence, National Research Council 


(1996), Chapter 6 


7.4.5 Committee on Identifying the Needs of the Forensic Science Community; 


Committee on Applied and Theoretical Statistics, National Research Council, 


Strengthening Forensic Science in the United States: A Path Forward (2009) 


7.5 Assessment 


7.5.1 Review the trainee’s oral communication skills through a laboratory 


determined assessment and/or mock court exercise 


7.5.2 The analyst’s completion of this module should be demonstrated by a 


minimum of one successful mock court exercise 


7.5.2.1 The mock court testimony should include direct and cross 


examination as well as the introduction of evidence/exhibits 


7.5.2.2 Documentation of the mock court exercise should contain an 


evaluation of the analyst's performance and be retained by the laboratory 


8. Final Evaluation 


8.1 At the completion of the training program, the trainee will have successfully passed 


competency testing as applicable by job responsibility and the extent to which the trainee 


will participate in DNA analysis.  


8.2 The trainee should compile training records for review and approval. 


8.3 The technical leader shall review the training records for the trainee and approve 


his/her qualifications. 


8.4 The laboratory shall authorize the trainee to independently perform assigned job 


responsibilities and the date(s) shall be documented. 


8.5 If at any point retraining is required, portions of these guidelines may be 


administered as appropriate. The technical leader is responsible for evaluating the need 


for, and assessing the extent of, retraining. 
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Informational Web Sites: Additional information may be obtained from the following 


web sites: 


 


The Department of Justice - Uniform Language for Testimony and Reports 


https://www.justice.gov/olp/uniform-language-testimony-and-reports  


The Federal Bureau of Investigation (FBI) - Combined DNA Index System (CODIS) 


https://www.fbi.gov/services/laboratory/biometric-analysis/codis 


The National Institute of Justice 


www.nij.gov 


The National Institute of Standards and Technology (NIST) - Short Tandem Repeat DNA 


Internet Database (STRBase) 


 


www.cstl.nist.gov/strbase 
 


The Scientific Working Group on DNA Analysis Methods (SWGDAM)  


 https://www.swgdam.org  


The Y chromosome Haplotype Reference Database (YHRD) 


http://www.yhrd.org/ 
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The Scientific Working Group on DNA 


Analysis Methods, better known by its 


acronym of SWGDAM, is a group of 


approximately 50 scientists representing 


Federal, State, and Local forensic DNA 


laboratories in the United States and 


Canada. During meetings, which are held 


twice a year, Committees discuss topics of 


interest to the forensic DNA community and often develop documents to provide 


direction and guidance for the community. This document was revised in November 


2016 to address Next Generation Sequencing (NGS) technologies. The SWGDAM 


Executive Board approved posting of this document, with the minor revisions, in 


December 2016. 


 


This document provides guidelines for the validation of DNA analysis methods and 


supersedes the Scientific Working Group on DNA Analysis Methods (SWGDAM) 


Revised Validation Guidelines (2012).  These recommendations are intended to serve as
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a guide for laboratories in validating procedures consistent with the FBI Director’s Quality 


Assurance Standards (QAS). Because these are guidelines and not minimum standards, in 


the event of a conflict between the QAS and these guidelines, the QAS and the QAS Audit 


Documents have precedence over these guidelines. Additionally, to avoid any such 


conflict, use of the mandatory term ‘shall’ has been used when that term is similarly used 


in the QAS and the use of the term ‘shall’ is not intended to transform these guidelines into 


standards. 


 


These guidelines are not intended to be applied retroactively. Laboratories are 


encouraged to review their standard operating procedures and validation protocols in 


light of these guidelines and to update their procedures as needed. It is anticipated that 


these guidelines will evolve further as future technologies emerge. 


 
Introduction 
 


The SWGDAM Revised Validation Guidelines (July 2012) were updated to assist 


laboratories in establishing reliable methods for DNA analysis and identifying limitations of 


the procedures. Each laboratory seeking to evaluate a new system must determine which 


validation studies are relevant to the methodology, in the context of its application, and 


determine the number of samples required to satisfy each study. These guidelines are 


applicable to most methods used in DNA analysis. Some studies herein described may also 


assist in conducting performance checks of material modifications to existing procedures. 


 


1. Definitions 


 


Accuracy is the degree of conformity of a measured quantity to its actual (true) value. 


Accuracy of a measuring instrument is the ability of a measuring instrument to give 


responses close to a true value. 


 


Analytical procedure is an orderly step-by-step procedure designed to ensure 


operational uniformity and minimize analytical drift. 
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Bioinformatics is a method to process and analyze biological data produced by a next 


generation sequencing instrument using combined tools such as computer science, 


statistics and mathematics. 


Contamination is the unintentional introduction of exogenous DNA into a DNA 


sample or PCR reaction. 


Critical Instrument is an instrument requiring calibration or a performance check 


prior to use and periodically thereafter. 


Index is a molecular barcode, typically consisting of DNA sequence(s) covalently 


bound to genetic material from a sequencing library that provides sample identity and 


allows for multiple samples to be analyzed simultaneously. 


Library (or sequencing library) is a work product consisting of genetic material 


prepared for analysis on a next generation sequencing instrument. 


Material modification is an alteration of an existing analytical procedure that may 


have a consequential effect(s) on analytical results. 


Methodology is used to describe the analytical processes and procedures used to 


support a DNA-typing technology: for example, extraction methods (manual vs. 


automated), quantitation methods (slot blot, fluorometry, real-time), typing test kit, and 


platform (capillary electrophoresis, real-time gel and end-point gel systems, next 


generation sequencing). 


Next Generation Sequencing (NGS; also known as massively parallel sequencing, 


deep sequencing and high throughput sequencing) is a term used to describe modern 


sequencing technologies other than Sanger sequencing. 


Performance check is a quality assurance measure to assess the functionality of 


laboratory instruments and equipment that affect the accuracy and/or validity of 


forensic, database, known or casework reference sample analysis.  


Polymorphism (genetic) is the occurrence in a population of two or more alleles at a 
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genetic locus. 


 


Precision characterizes the degree of mutual agreement among a series of individual 


measurements, values and/or results. Precision depends only on the distribution of 


random errors and does not relate to the true value or specified value. The measure of 


precision is usually expressed in terms of imprecision and computed as a standard 


deviation of the test results. 


 


Technology is used to describe the type of forensic DNA analysis performed in the 


laboratory, such as RFLP, STR, YSTR, XSTR, SNP, Microhaplotypes or 


mitochondrial DNA. 


 
2. General Considerations 


 
2.1 Validation is a process by which a procedure is evaluated to determine its 


efficacy and reliability for forensic casework and/or database analysis.  


2.2 There are two types of validation required to implement or modify technologies 


for forensic DNA analysis – developmental and internal. The application of 


existing technology to the analysis of forensic samples does not necessarily 


create a new technology or methodology. Developmental validation studies in 


other fields may sufficiently address forensic applications. 


 


2.2.1 Developmental validation is the acquisition of test data and 


determination of conditions and limitations of a new or novel DNA 


methodology for use on forensic, database, known or casework reference 


samples. 
 


2.2.1.1 Peer-reviewed publication of the underlying scientific principle(s) 


of a technology shall be required. 


 


2.2.1.2 Peer-reviewed publication (or other means of dissemination to the 


scientific community, such as presentation at a scientific meeting) 


of developmental validation studies is encouraged. However, 
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validated technologies or procedures may be implemented without 


such publication. 


 


2.2.1.3 A DNA laboratory may rely upon another laboratory’s 


developmental validation studies. The citations and/or 


publications referencing that validation should be available and 


accessible to support the underlying scientific basis. 


 


2.2.2 Internal validation is an accumulation of test data within the laboratory 


to demonstrate that established methods and procedures perform as 


expected in the laboratory. Prior to using a procedure for forensic 


applications, a laboratory shall conduct internal validation studies. 


 


2.2.2.1 Internal validation studies should be sufficiently documented and 


summarized. 


2.2.2.2 Quality assurance parameters and interpretation guidelines shall be 


derived from internal validation studies. For example, lower 


template DNA may cause extreme heterozygote imbalance; as 


such, empirical heterozygote peak-height ratio data could be used 


to formulate mixture interpretation guidelines and determine the 


appropriate ratio by which two peaks are determined to be 


heterozygotes. In addition to establishing an analytical threshold, 


results from sensitivity studies could be used to determine the 


extent and parameters of quality control tests that reagents require 


prior to their being used in actual casework. 


 


2.2.2.3 For laboratory systems that consist of more than one laboratory, 


each of the laboratories shall perform, document and maintain 


studies which may be impacted by location-specific factors (such  


 as precision, sensitivity, contamination, etc.). Studies that are not 


location-specific may be shared among all locations. 
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3. Developmental Validation 


 
The developmental validation process shall include, where applicable, the following 


studies: 


 


3.1 Characterization of genetic markers: The basic characteristics (described 


below) of a genetic marker should be determined and documented. 


 


3.1.1 Inheritance: The mode of inheritance of DNA markers demonstrated 


through family studies. 


 


3.1.2 Mapping: The genomic location of the genetic marker. 


 


3.1.3 Detection: Technological basis for identifying the genetic marker (e.g., 


capillary electrophoresis, DNA sequencing, hybridization assays, etc.). 


 


3.1.4 Polymorphism: Type of variation (e.g., sequence and/or length variants). 
 


3.2 Species specificity: The ability to detect genetic information from non-targeted 


species (e.g., detection of microbial DNA in a human assay) should be 


determined. The detection of genetic information from non-targeted species does 


not necessarily invalidate the use of the assay, but may help define the limits of 


the assay. 


 


3.3 Sensitivity studies: The ability to obtain reliable results from a range of DNA 


quantities, to include the upper and lower limits of the assay, should be 


evaluated.   


 


3.4 Stability studies: The ability to obtain results from DNA recovered from 


biological samples deposited on various substrates and subjected to various 


environmental and chemical insults should be evaluated. In most instances, 


assessment of the effects of these factors on new forensic DNA procedures is  


 not required. However, if substrates and/or environmental and/or chemical  
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insults could potentially affect the analytical process, then the process should be 


evaluated to determine the effects of such factors. 


 


3.5 Precision and accuracy of the assay should be demonstrated: 


 


Precision characterizes the degree of mutual agreement among a series of 


individual measurements, values and/or results. Precision depends only on the 


distribution of random errors and does not relate to the true value or specified 


value. The measure of precision is usually expressed in terms of imprecision 


and computed as a standard deviation of the test results. 


 


Accuracy is the degree of conformity of a measured quantity to its actual (true) 


value. Accuracy of a measuring instrument is the ability of a measuring 


instrument to give responses close to a true value. 


 


3.5.1 Repeatability: Precision and accuracy of results (e.g., quantitative 


and/or qualitative) of the same operator and/or detection instrument 


should be evaluated. 


 


3.5.2 Reproducibility: Precision and accuracy of results (e.g., quantitative 


and/or qualitative) among different operators and/or detection 


instruments should be evaluated. 


 


3.6 Case-type samples: The ability to obtain reliable results should be evaluated 


using samples that are representative of those typically encountered by the 


testing laboratory. Where appropriate, consistency of typing results should be 


demonstrated by comparing results from the previous procedures to those 


obtained using the new procedure.  
 


 


3.7 Population studies: The distribution of genetic markers in populations should 


be determined in relevant population groups. When appropriate, databases 


should be tested for independence expectations. 
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3.8 Mixture studies: The ability to obtain reliable results from mixed-source 


samples should be determined. These studies will assist the laboratory to 


establish guidelines for mixture interpretation, which may include determination 


of the number of contributors to the mixture, determination of the major and 


minor contributor profiles, and contributor ratios or proportions. 


 


3.9 PCR-based studies 


 


3.9.1 Publication of the sequence of individual primers is not required in order 


to appropriately demonstrate the reliability and limitations of PCR-based 


technologies.  However, availability of the primer sequences is 


encouraged in order to aid in the identification of potential primer 


binding site variants and troubleshooting. 


 


3.9.2 The reaction conditions needed to provide the required degree of 


specificity and robustness should be determined. These include, but are 


not limited to, thermal cycling parameters, the concentration of 


primers, magnesium chloride, DNA polymerase, and other critical 


reagents. 


 


3.9.3 The potential for differential amplification among loci, preferential 


amplification of alleles in a locus, and stochastic amplification (i.e., 


excessive allelic signal imbalances due to the random sampling and 


amplification of low template quantities) should be assessed. 


 


3.9.4 The effects of multiplexing should be assessed. 


 


3.9.5 Appropriate controls should be assessed. 


 


3.9.6 Criteria for detection of amplified product should be determined based 


on the platform and/or method. 


 


3.9.7 Appropriate measurement standards (qualitative and/or quantitative) for 
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characterizing the alleles or resulting DNA product should be 


established. 


 


3.10 NGS-specific studies  


 


3.10.1 The effects of barcoding/indexing samples and subsequent bioinformatic 


sample separation should be assessed, to include, when appropriate, the 


effects of novel barcodes/indices that have not otherwise undergone 


developmental validation. 


 


3.10.2 Sensitivity studies should address limit of detection as it relates to both 


starting DNA input as well as the extent of varying the quantity (extent 


of sample multiplexing in sequencing) and/or quality of libraries pooled 


in the sequencing reaction. 


 


3.10.3 NGS instrumentation should be assessed for the possibility of signal 


cross talk during sequencing, and sample carryover between runs. 


 
4. Internal Validation 


 
The internal validation process shall include the studies detailed below. If conducted 


within the same laboratory, developmental validation studies may satisfy some 


elements of the internal validation guidelines. The laboratory should evaluate the 


appropriate sample number and type, based on the methodology and/or application 


necessary to demonstrate the potential limitations and reliability. The laboratory should 


determine the suitability of each study based on the methodology and may determine 


that a study is not necessary. The recommended internal validation studies are 


summarized in Table 1. 


 


4.1 Known and nonprobative evidence samples or mock evidence samples: 


Methods intended for casework samples should be evaluated and tested using 


known samples and nonprobative evidence samples or mock case samples. 
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Methods intended for database samples should be evaluated and tested using 


known samples. Results from these studies should be compared to the previous 


results of known samples and/or nonprobative evidence or mock case samples to 


ensure concordance. 
 


 


4.2 Sensitivity and Stochastic Studies: The laboratory should demonstrate 


sensitivity levels of the test. Sensitivity studies are used to determine the 


dynamic range, ideal target range, limit of detection, limit of quantitation, 


heterozygote balance (e.g., peak height ratio) and the signal to noise ratio 


associated with the assay. Sensitivity studies can also be used to evaluate 


excessive random (stochastic) effects generally resulting from low quantity 


and/or low quality samples.   


 


4.3 Precision and accuracy of the assay should be demonstrated: 


 


Precision characterizes the degree of mutual agreement among a series of 


individual measurements, values and/or results. Precision depends only on the 


distribution of random errors and does not relate to the true value or specified 


value. The measure of precision is usually expressed in terms of imprecision 


and computed as a standard deviation of the test results. 


 


Accuracy is the degree of conformity of a measured quantity to its actual (true) 


value. Accuracy of a measuring instrument is the ability of a measuring 


instrument to give responses close to a true value. 


 


4.3.1 Repeatability: Precision and accuracy of results (e.g., quantitative 


and/or qualitative) of the same operator and/or detection instrument 


should be evaluated. 


 


4.3.2 Reproducibility: Precision and accuracy of results (e.g., quantitative 


and/or qualitative) among different operators and/or detection 


instruments should be evaluated. 
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4.4 Mixture studies: Mixed DNA samples that are representative of those typically 


encountered by the testing laboratory should be evaluated. These studies will 


assist a casework laboratory to establish guidelines for mixture interpretation, 


which may include determination of the number of contributors to the mixture, 


determination of the major and minor contributor profiles, and contributor ratios 


or proportions. A simplified mixture study may also assist a databasing laboratory 


to recognize mixtures and/or contamination. 


 


4.5 Contamination assessment: The laboratory should evaluate, using both 


controls and known samples, the detection of exogenous DNA (including 


allele drop-in and heteroplasmy) originating from reagents, consumables, 


other samples, operator and/or laboratory environment. 


 


4.6 NGS-specific studies 


 


4.6.1 Sensitivity studies should address limit of detection as it relates to both 


starting DNA input as well as the extent of varying the quantity (extent 


of sample multiplexing in sequencing) and/or quality of libraries pooled 


in the sequencing reaction. 


  







12  | P a g e  


SWGDAM Validation Guidelines for DNA Analysis Methods –  


Approved 12/05/2016 


  


 


TABLE 1 – Summary of Recommended Studies for Internal Validation 
 
 


 
Extraction 


System 


Quantitation 


System 


Amplification 


System/Reaction 


Conditions 


Detection 


System 


Known / Non-Probative 


Samples 
X X X X 


Precision and Accuracy: 


Repeatability 
X X X X 


Precision and Accuracy: 


Reproducibility 
X X X X 


Sensitivity Studies X X X X 


Stochastic Studies  X X X 


Mixture Studies   X*   X* X X 


Contamination Assessment X X X X 


 


"System" includes methodology, chemistries, and instrumentation. 


* Mixture studies will be required if the assay is intended to distinguish 


different contributors (male/female, major/minor, etc.). 


 
5. Material Modification 


 
A material modification is an alteration of an existing analytical procedure that 


may have a consequential effect(s) on analytical results; for example, a decrease 


in reaction volume of an amplification test kit that is already in use by the 


laboratory or a change in injection time for a genetic analyzer. A material 


modification shall be evaluated by comparing the results from the original 


procedure to the results of the modified procedure to ensure concordance. The 


laboratory should evaluate the appropriate sample number, sample type, and the 


studies necessary to demonstrate this. 
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6. Performance Check 


 
A performance check is a quality assurance measure to assess the functionality of 


laboratory instruments and equipment that affect the accuracy and/or validity of 


forensic, database, known or casework reference sample analysis. This may be required 


after repairs and/or scheduled maintenance. The laboratory should evaluate the 


appropriate sample number and type to demonstrate the reliability of the instrument or 


equipment. The laboratory should also determine the suitability of each study and may 


determine that a study is not necessary. 


 


6.1 If the physical location or the environment of the instrument has been changed 


(e.g., instrument moved to another room, significant remodeling of the room, 


etc.), a performance check should be completed. 


 


6.2 After an internal validation has been performed on a critical instrument, each 


additional critical instrument of the same make and model shall require a 


performance check. The performance check should demonstrate that results are 


reproducible on the new critical instrument and that values from the internal 


validation can still be obtained. For example, the performance check of a new 


critical instrument should demonstrate that the sensitivity level is consistent with 


the sensitivity level obtained from an internal validation, but need not 


demonstrate whether or not the new critical instrument is more sensitive. 


 
 


7. Software 


 
7.1 New software or significant software changes (including bioinformatics tools) 


that may impact interpretation, the analytical process, or sizing algorithms shall 


require a validation prior to implementation. Depending on the function and 


application of the software, the laboratory should determine the appropriate 


validation studies to identify its reliability and limitations. 


 


7.2 A software upgrade that would not impact interpretation, the analytical process, 
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or sizing algorithms shall require a performance check. 


 
8. References and Suggested Readings 


 
Butler, J.M. Quality Assurance and Validation. In: Advanced Topics in Forensic 


DNA Typing: Methodology. Elsevier, 2011. 


 


FBI. Quality Assurance Standards for Forensic DNA Testing Laboratories 


(September 1, 2011) available at http://www.fbi.gov/about-us/lab/codis/qas- 


standards-for-forensic-dna-testing-laboratories-effective-9-1-2011 


 


Scientific Working Group on DNA Analysis Methods. Interpretation Guidelines for 


Autosomal STR Typing by Forensic DNA Testing Laboratories. Approved at the 


Scientific Working Group on DNA Analysis Methods meeting, Fredericksburg, 


Virginia, January 2010. Available at 


http://www.swgdam.org/Interpretation_Guidelines_January_2010.pdf 


 


Informational Web Sites: Additional information may be obtained from the following 


web sites: 


 


www.cstl.nist.gov/strbase 
 


http://www.cstl.nist.gov/strbase/validation.htm 
 


http://www.cstl.nist.gov/strbase/training.htm 


  



http://www.fbi.gov/about-us/lab/codis/qas-standards-for-forensic-dna-testing-laboratories-effective-9-1-2011

http://www.fbi.gov/about-us/lab/codis/qas-standards-for-forensic-dna-testing-laboratories-effective-9-1-2011

http://www.swgdam.org/Interpretation_Guidelines_January_2010.pdf

http://www.cstl.nist.gov/strbase

http://www.cstl.nist.gov/strbase/validation.htm

http://www.cstl.nist.gov/strbase/training.htm
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available at http://www.fbi.gov/about-us/lab/forensic-science- 


communications/fsc/july2004/index.htm/standards/2004_03_standards02.htm) 


November 2012 The document was revised to update the guidelines to incorporate changes to 


the FBI Director’s Quality Assurance Standards (QAS).  The revisions 


include: addition of a preface that describes the QAS have precedence over 


these guidelines; definitions added to Section 1 for critical instrument, 


methodology, precision and technology; revised description of developmental 


and internal validation in Section 2; added Table of recommended studies for 


internal validation in Section 4; and References and Suggested Reading added 


in a new Section 8. 


November 2012 Approved by the SWGDAM membership. 


December 2012 Approved by the SWGDAM Executive Board, with minor revisions, for 


posting on swgdam.org. 


November 2016 The document was revised to address Next Generation Sequencing 


(NGS) technologies.  Revisions include: new definitions in Section 1 


for bioinformatics, index, library and next generation sequencing; 


revisions to the definitions in Section 1 for methodology and 


technology; the addition of NGS-specific studies to both Sections 3 and 


4; and revisions to Section 7. 
December 2016 Approved by the SWGDAM Executive Board, with minor revisions, for 


posting on www.swgdam.org.  
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