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Foreword

This standard defines the minimum requirements that shall be met in a Forensic DNA Analyst
training program for DNA sequencing using capillary electrophoresis (CE) methods. The aim is to
provide a framework for quality training that will result in consistency in the forensic DNA
community.

This document is part of a series of training documents under ANSI/ASB Standard 022, Standard for
Forensic DNA Analysis Training Programs.

This standard was revised, prepared and finalized as a standard by the DNA Consensus Body of the
AAFS Standards Board (ASB). The initial draft document was developed by the Biological Methods

and Wildlife Subcommittees of the Organization of Scientific Area Committees.

All hyperlinks and web addresses shown in this document are current as of the publication date of
this standard.

Keywords: Training, DNA, PCR for sequencing, capillary electrophoresis.
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Standard for Training in Forensic DNA Sequencing using
Capillary Electrophoresis

1 Scope

This standard provides the general requirements for a forensic DNA laboratory’s training program
in forensic DNA sequencing using capillary electrophoresis. This standard applies to forensic
human and wildlife mitochondrial DNA amplification, and wildlife nuclear DNA amplification.

2 Normative References

The following reference is indispensable for the application of the.Standard. For dated references,
only the edition cited applies. For undated references, the latest'edition of the referenced document
(including any amendments) applies.

ANSI/ASB Standard 022, Standard for Forensic DNA Anﬁinin‘g Progra
3 Terms and Definitions

For purposes of this document, the following definitions apply:

31

capillary electrophoresis
CE .
An electrophoretic technique for separating DNA molecules by their relative size based on their
differential migration through'a capillary tube filled with a liquid polymer.

3.2
DNA sequencing

Alaboratory technique us determine the seq& of bases (A, C, G, and T) in a DNA molecule.

A method of DNA seque
selectivei poration of ¢
DNA replic:

g for determining the order of bases in a DNA molecule based on the
ain-terminating dideoxynucleotides by DNA polymerase during in vitro

4 Requirements
4.1 General

ANSI/ASB Standard 022, Standard for Forensic DNA Analysis Training Programs shall be used in
conjunction with this document because ANSI/ASB Standard 022 provides the foundational
training program requirements upon which additional specific requirements, such as this
document, will be based.



ASB Standard 131, 1st Ed. 2020

4.2 Knowledge-based Training

4.2.1 The laboratory’s training program shall provide the trainee with an understanding of the
fundamental principles of the theory behind DNA sequencing using CE, the function of the
sequencing reagents and CE components, the limitations of sequencing and CE, and the laboratory’s
own DNA sequencing and CE protocols.

4.2.2 Ataminimum, the knowledge-based portion of the training program shall require review of
the following:

a) thelaboratory’s protocols for DNA sequencing using CE;
b) thelaboratory’s applicable validation studies;
c) literature used to support validation and the test methods in the labor ;

d) applicable literature as assigned by the trainer.

4.2.3 At aminimum, the knowledge-based portion of the traiﬁ?ﬁg program shall c the

following topics:

NOTE Knowledge of historical methods is i ed to provide an educated perspective on current methods.

a) Principles and limitations of sequenci and platfor
1) chain termination sequencing (Sanger);

2) reaction components;

3) primer selection.

Quality controls used fo uencing.

r controls and samples.

2) Instrument maintenance and calibration.
3) Instrument rea%ents/components:

i. capillary length;

ii. polymer type;

iii. electrophoresis conditions.
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e) Troubleshooting:
1) sequencing failure;
2) instrument failure.
f) Contamination:
1) sources (environmental, procedural);
2) sample handling strategies and preventative methods;
3) decontamination procedures;

4) detection limitations;

5) root cause analysis, corrective action when con@n occurs.

- . é
g) Contamination prevention:

1) use of personal protective equipment;

2) decontamination of work surfach hypochlorite, bleach);
3) workflow set-up.

4.3 Practical Training

4.3.1 The laboratory’sitraining program shall pr
instruction for the trainee to obtain the skills for p
used by the laboratory.

ide the trainee with sufficient practical
ming DNA sequencing using CE protocols

ortion of the training program shall include the observation of

the proce understood, and exercises representative of the range,
type, and complexity o i k.or database samples processed by the laboratory. These
include:

a) DNA sequencing using CE methods to be utilized by the trainee;

b) the use of appropriate controls;
c) proper documentation of the process.

A 4
4.3.3 Ataminimum, the practical portion of the training program shall include exercises
representative of the range, type, and complexity of routine casework or database samples
processed by the laboratory. These include:

a) DNA sequencing using CE methods to be utilized by the trainee;

b) use and evaluation of controls and expected results;
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c) proper documentation of the process.

d) the number and quality of samples processed by the trainee shall be appropriate to
demonstrate the ability to follow the laboratory’s DNA sequencing using CE protocol(s) and to
produce reliable and accurate results.

4.4 Competency Testing
4.4.1 General

The laboratory’s training program shall include knowledge-based and practical competency testing
in the application of DNA sequencing using CE methods used by thelaboratory. The format of the
test(s) shall meet Section 4.3 of the ANSI/ASB Standard 022, Standard for Forensic DNA Analysis
Programs.

4.4.2 Knowledge-based Competency A

The trainee shall successfully complete a knowledge-based test covering the criti
obtained during the training of DNA sequencing using CE methods: The test(s) sha
minimum, the following:

a) The theoretical and scientific basis sequencing using CE methods.

b) The function of the reagents, instruments, re, and other components used for DNA
sequencing using CE methods.

c) The required quality control steps pertaining to DNA sequencing using CE methods, including
the evaluation of controls.

a practical test covering DNA sequencing using CE
for which h she shall be independently authorized to perform. Samples of known
sed. The trainee shall be able to satisfactorily perform the following, as applicable.

protocol(
type shall

a) Properly a ccurately execute the analytical procedures related to DNA sequencing using CE
methods without contaminating samples.

b) Apply the laboratory’s analytical procedures to a variety of evidentiary casework or database
type samples representing the quality and quantity expected to be encountered in the
laboratory.

c) Operate relevant equipment, instrumentation, and software used in the laboratory.

d) Correctly document work performed in accordance with laboratory procedures.



ASB Standard 131, 1st Ed. 2020

5 Conformance

In order to demonstrate conformance with this standard, the laboratory shall meet Section 5 of the
ANSI/ASB Standard 022, Standard for Forensic DNA Analysis Training Programs.

$
™
§
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Annex A
(informative)
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The following information provides a list of the literature resources that N;ssist the DNA
technical leader in defining the breadth and scope of the materials to be reviewed by the trainee.
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are incorporated into the laboratory’s protocols.
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