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700am -
3:00pm

FIELD EXERCISE

W 26 $65

Forensic A rchaeology Scenes Involving
SkeletalRem ams Buried Rem ams)

6-Jul-06 Thursday

800 - 9:30am

Salon F
Shirley M cK e Case - ErmororPerury?

&00am - Noon

Salon K
Henry , NCIC,and IAFIS C lassification
Review

130 - 230pm

Salon G
The BrendelFam 1ly Hom icides - A Case
forBuried Body R ecovery

300 - 400pm

Salon G
Rem ams o be Seen!

700am -
3:00pm

FIELD EXERCISE

W 27 $65

Forensic A rchaeology Scenes Involving
SkeletalRem ams (Scattered Surface Rem ams)

This w otkshop
w illnotbe
repeated.

1000am - Noon

Salon J
W 49 $25
D irectionality of B loodstamns

This w otkshop
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repeated.

100 - 5:00pm

Salon I
W 51 $25

B loodstam Pattems on C lothmng

This w otkshop
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repeated.

3:00 - 5:00pm - MARRIOTT - Salon )

w48 $25

Flight, Physical and Surface Characteristics of Blood

Carl Agner, CBPE - Senior Officer, Florence Police Department, Kentucky

This workshop is intended for attendees who are now being introduced to the world of bloodstain evidence. This is an introduction
course to this type of evidence and to help explain the physical characteristics of blood. Attendees will be introduced to physic principals
on how it relates to bloodstain evidence. Facilitating techniques will be used to aid the attendee to have a better understanding of blood-
stains on how it reacts to force. Also included is how blood droplets look different on different surfaces. Students will be presented

with visual aids to achieve an awareness of how bloodstains react to surfaces. Furthermore, the students will also learn how you can tell
directionality of a blood droplet. Once again this is a beginner’s course and an introduction on how bloodstain evidence can help solve a
crime. This course is design for any size law enforcement community to take advantage of bloodstain knowledge to fit their department’s

needs.
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1:00 - 5:00pm - MARRIOTT - Salon |
w43 $30
Basic Bloodstain Pattern Interpretation

Michael ). Van Stratton, CBPE, CLPE, CSCSA - Laboratory Director, Kansas Bureau of Investigation, Topeka

An important part of the investigation of violent crime scenes, particularly those involving a large amount of blood, is our ability to rec-
ognize bloodstain patterns and to utilize those patterns 1o assist us in reconstructing the crime scene. By examining the size, shape and
distribution of bloodstain patterns, along with information from the crime scene, witness/victim accounts and autopsy reports, we will be
able to identify and differentiate bloodstain patterns.

This workshop is designed for crime scene technicians, medical examiner investigators and others associated with crime scene inves-
tigations, was well as those who have fraining in bloodstain pattern recognition and want a “refresher”. The workshop will assist the
participants with recognition of bloodstain patterns, bloodstain pattern terminology and documentation of bloodstain patterns found at
the crime scene. While this workshop will not make the participant an expert in bloodstain pattern interpretation, it will allow them to
understand bloodstain patterns and how they are created.

WORKSHOPS - WEDNESDAY - JULY 5,2006

12:30 - 2:30pm - MARRIOTT - Provincetown/Orleans
Wil $25
Luminol versus BlueStar’

King C. Brown, MS. CSCSA - Crime Scene Supervisor, West Palm Beach Police Department, Florida
M. Dawn Watkins, MS. CLPE, CSCSA - Latent Finderprint Examiner, Palm Beach Gardens Police Department, Florida

This workshop involves Luminol processing of blood at the crime scene and a presentation of new data on BlueStar” Forensic as com-
pared to Luminol. In past years, Luminol processing has been a problem due to chemical mixing procedures, improper mixing and prob-
lems in interpretation of the Luminol reaction. Luminol requires total darkness and causes much difficulty in photographic capture of the
area for most investigators. Inrecent years, Luminol processing has become much easier with no more mixing of chemical components,
no more measurement errors, and litile or no waste. Mix only the prescribed pre-measured amount you need in the kit for the specific
Crime Scene. Thanks to this new technology of BlueStar’ Forensic, we have entered a new era of the search for illusive hidden blood.

A demonstration will be conducted with focus on the comparison of BlueStar” Forensic to Luminol on blood stains. BlueStar” Forensic will
reveal that total darkness will not be needed and found to be easier to photograph. BlueStar’ Forensic also provides a presumptive test to

determine if the tested area is animal or human blood. Each student will have the opportunity to test both Luminol & BlueStar Forensic to
evaluate both products. Photographic techniques to capture each products chemical reaction will be discussed.
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=~ AR
Revised Validation Guidelines

Scientific Working Group on DNA Analysis Methods (SWGDAM)

1 -~ Introduction

The validation section of the Guidelines for a Quality Assurance Program for DNA Analysis
by the Technical Working Group on DNA Analysis Methods has been revised due to
increased laboratory experience, the advent of new technologies, and the issuance of the
Quality Assurance Standards for Forensic DNA Testing Laboratories by the Director of the
FBI.

This document provides validation guidelines and definitions approved by SWGDAM
1. General Considerations for Validation of the DNA Analysis Procedure

1.1 Validation is the process by which the scientific community acquires the necessary
information to

(a) Assess the ability of a procedure to obtain reliable results.
(b) Determine the conditions under which such results can be obtained.
(c) Define the limitations of the procedure.

The validation process identifies aspects of a procedure that are critical and must be
carefully controlled and monitored.

1.2 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 sufficiently address forensic
applications.

1.2.1 Developmental validation is the demonstration of the accuracy, precision, and
reproducibility of a procedure by the manufacturer, technical organization, academic
institution, government laboratory, or other party. Developmental validation must
precede the use of a novel methodology for forensic DNA analysis.
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1.2.1.1 Peer-reviewed publication of the underlying scientific principle(s) of a
technology is required.

1.2.1.2 Peer-reviewed publication of the results of developmental validation
studies is encouraged. However, technologies or procedures may be
implemented without peer-reviewed publication if the results of
developmental studies have been disseminated to the scientific community
for review and evaluation through multiple ways, such as presentation at a
scientific meeting or publication in a technical manual.

1.2.2 Internal validation is conducted by each forensic DNA testing laboratory and is
the in-house demonstration of the reliability and limitations of the procedure. Prior to
using a procedure for forensic applications, a laboratory must conduct internal
validation studies.

1.2.2.1 Internal validation studies must be sufficiently documented and
summarized.

1.2.2.2 Internal validation should lead to the establishment of documented
quality assurance parameters and interpretation guidelines.

1.2.2.3 Satellite laboratories must perform an internal validation independent
of the main laboratory. Performance-based tests must be completed and
documented for each laboratory location, whereas basic validation data may
be shared by all locations in a laboratory system.

1.2.2.4 A complete change of detection platform or commercial kit requires an
internal validation.

2. Developmental Validation: The developmental validation process may include the
studies detailed below. Some studies may not be necessary for a particular method.

2.1 Characterization of genetic markers: The basic characteristics (described below) of a
genetic marker must be determined and documented.

2.1.1 Inheritance: The mode of inheritance of DNA markers demonstrated through
family studies.

2.1.2 Mapping: The chromosomal location of the genetic marker (submitted to or
recorded with the Nomenclature Committee of the Human Genome Organization).

2.1.3 Detection: Technological basis for identifying the genetic marker.
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2.1.4 Polymorphism: Type of variation analyzed.

2.2 Species specificity: For techniques designed to type human DNA, the potential to
detect DNA from forensically relevant nonhuman species should be evaluated. For
techniques in which a species other than human is targeted for DNA analysis, the ability to
detect DNA profiles from nontargeted species should be determined. The presence of an
amplification product in the nontargeted species does not necessarily invalidate the use of
the assay.

2.3 Sensitivity studies: When appropriate, the range of DNA quantities able to produce
reliable typing results should be determined.

2.4 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 has been extensively documented. 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 insults could potentially affect the
analytical process, then the process should be evaluated using known samples to
determine the effects of such factors.

2.5 Reproducibility: The technique should be evaluated in the laboratory and among
different laboratories to ensure the consistency of results. Specimens obtained from donors
of known types should be evaluated.

2.6 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.
When possible, consistency of typing results should be demonstrated by comparing results
from the previous procedures to those obtained using the new procedure.

2.7 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.

2.8 Mixture studies: The ability to obtain reliable results from mixed source samples should
be determined.

2.9 Precision and accuracy: The extent to which a given set of measurements of the same
sample agree with their mean and the extent to which these measurements match the
actual values being measured should be determined.
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2.10 PCR-based procedures: Publication of the sequence of individual primers is not
required in order to appropriately demonstrate the accuracy, precision, reproducibility, and
limitations of PCR-based technologies.

2.10.1 The reaction conditions needed to provide the required degree of specificity
and robustness must be determined. These include thermocycling parameters, the
concentration of primers, magnesium chloride, DNA polymerase, and other critical
reagents.

2.10.2 The potential for differential amplification among loci, preferential
amplification of alleles in a locus, and stochastic amplification must be assessed.

2.10.3 When more than one locus is coamplified, the effects of coamplification must
be assessed (e.g., presence of artifacts).

2.10.4 Positive and negative controls must be validated for use.
2.10.5 Detection of PCR product
2.10.5.1 Characterization without hybridization

2.10.5.1.1 When PCR product is characterized directly, appropriate
measurement standards (qualitative and/or quantitative) for
characterizing the alleles or resulting DNA product must be
established.

2.10.5.1.2 When PCR product is characterized by DNA sequencing,
appropriate standards for characterizing the sequence data must be
established.

2.10.5.2 Characterization with hybridization

2.10.5.2.1 Hybridization and wash conditions necessary to provide the
required degree of specificity must be determined.

2.10.5.2.2 For assays in which the probe is bound to the matrix, a
mechanism must be employed to demonstrate whether adequate
amplified DNA is present in the sample (e.g., a probe that reacts with
an amplified allele(s) or a product yield gel).
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3. Internal Validation: The internal validation process should include the studies detailed
below encompassing a total of at least 50 samples. Some studies may not be necessary
due to the method itself.

3.1 Known and nonprobative evidence samples: The method must be evaluated and tested
using known samples and, when possible, authentic case samples; otherwise, simulated
case samples should be used. DNA profiles obtained from questioned items should be
compared to those from reference samples. When previous typing results are available,
consistency as to the inclusion or exclusion of suspects or victims within the limits of the
respective assays should be assessed.

3.2 Reproducibility and precision: The laboratory must document the reproducibility and
precision of the procedure using an appropriate control(s).

3.3 Match criteria: For procedures that entail separation of DNA molecules based on size,
precision of sizing must be determined by repetitive analyses of appropriate samples to
establish criteria for matching or allele designation.

3.4 Sensitivity and stochastic studies: The laboratory must conduct studies that ensure the
reliability and integrity of results. For PCR-based assays, studies must address stochastic
effects and sensitivity levels.

3.5 Mixture studies: When appropriate, forensic casework laboratories must define and
mimic the range of detectable mixture ratios, including detection of major and minor
components. Studies should be conducted using samples that mimic those typically
encountered in casework (e.g., postcoital vaginal swabs).

3.6 Contamination: The laboratory must demonstrate that its procedures minimize
contamination that would compromise the integrity of the results. A laboratory should
employ appropriate controls and implement quality practices to assess contamination and
demonstrate that its procedure minimizes contamination.

3.7 Qualifying test: The method must be tested using a qualifying test. This may be
accomplished through the use of proficiency test samples or types of samples that mimic
those that the laboratory routinely analyzes. This qualifying test may be administered
internally, externally, or collaboratively.

4. Material Modification: A material modification is a substantial and/or consequential
alteration of a physical or analytical component in an integrated procedure. The modified
procedure must be validated as concomitant with the nature of the alteration.
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4.1 Commercial manufacturers should notify users of any material modifications made to
products.

4.2 Modified procedures must be performance evaluated by comparison with the original
procedure using similar DNA samples.

5. Performance Check of Established Procedures: A performance check is an
evaluation of a validated procedure existing in the laboratory system to ensure that it
conforms to specifications.

If a laboratory changes its physical location or its infrastructure has been substantially
changed, a performance check regarding reproducibility and sensitivity must be completed.

5.1 Each new instrument or software change (including upgrades) requires a performance
check.

o . Definitions

Accuracy: The extent to which a given measurement matches the actual value being
measured.

Analytical procedure: An orderly step-by-step procedure designed to ensure operational
uniformity and minimize analytical drift.

Contamination: The unintentional introduction of exogenous DNA into a DNA sample or
PCR reaction prior to amplification.

DNA type: The genetic constitution of an individual at defined locations (also known as loci)
in the DNA. A DNA type derived from nuclear DNA typically consists of one or two alleles at
several loci (e.g., short tandem repeat loci). The DNA type derived from mitochondrial DNA
is described in relation to the revised Cambridge Reference Sequence.

Forensic DNA analysis: The process of characterizing DNA obtained from human biological
samples (e.g., obtained from evidentiary material from crime scenes, suspects, victims,
and convicted offenders) for application to questions of criminal law. The process results in
the determination of a DNA type at defined locations in the DNA.

Hybridization: The process of complementary base pairing between two single strands of
DNA and/or RNA.
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Material modification: Alteration of an existing analytical procedure that may have a
consequential effect(s) on analytical results.

Method: A system of analysis executed using an ordered series of steps.

Peer review: Review of data, documentation, and reports by a second qualified person to
check for consistency, accuracy, and completeness. Both people (reporting analyst and
peer reviewer) must agree on the interpretation of the data and the conclusions derived
from the data.

Performance check: A quality assurance measure to assess the functionality of laboratory
instruments and equipment that affect the accuracy and/or validity of forensic casework or
convicted offender examinations.

Polymerase chain reaction: An enzymatic process by which a specific region of DNA is
replicated, or amplified, during repetitive cycles to yield many copies of a particular
sequence. A PCR cycle consists of the following three steps.

* Denaturation or conversion of the double-stranded template DNA into its constituent single strands.
* Annealing of primers to complementary sequences in the DNA template.

e Extension of the bound primers by a DNA polymerase.
Polymorphism (genetic): The occurrence in a population of two or more alleles at a

genetic locus, when the frequency of the most common aleleis less than 99 percent.
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Guidance Document for Implementing Health and Safety Programs in DNA
Laboratories

Introduction

A variety of hazards exist in forensic laboratories. The risks associated with these hazards are greatly
reduced or eliminated if proper precautions, practices, and procedures are observed in the laboratory. The
documentation of, and adherence to, practices and procedures in a laboratory safety manual is an essential

requirement of an effective laboratory safety program.

The following supplemental guideline and associated health and safety criteria have been developed to assist
forensic laboratories that perform DNA analysis in establishing the minimum requirements of an
environmental health and safety program. This guideline, based on the Occupational Safety and Health
Administration (OSHA) standard for Occupational Exposure to Hazardous Chemicals in Laboratories
[Chemical Hygiene] - 29 CFR 1910.1450, is not intended to incorporate all relevant federal and state
environmental and occupational safety and health regulatory standards that may apply to a laboratory
environment. Its goal is to identify those key elements, which would constitute the minimum health and safety
requirements that a laboratory should strive to meet and serve as a basic guide to evaluate current laboratory

health and safety practices™.

In addition to the information provided in this document, additional health and safety resources are provided

at the end of the document.

sx General Safety

1. Does the laboratory have an effective health and safety program documented in a manual? At
minimum, the manual should include a written bloodborne pathogen, chemical hygiene, and waste
management program.

Review laboratory safety manual for minimum requirements.

2. Does the laboratory provide and document health and safety awareness training to its personnel,
which includes at minimum bloodborne pathogen and chemical hygiene?
Review the laboratory training records.

3. Is anindividual designated as the health and safety manager?

Identify individual.

4. s the health and safety program monitored regularly and reviewed annually to ensure that its
requirements are being met?

Check for record of an annual internal review or inspection.

5. Does the laboratory have procedures in place to document, investigate, and take appropriate
corrective action when an employee has been injured or exposed to a hazardous material, including
blood or other potentially infectious material?
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10.

11.

12.

Verify procedure(s).

Does the laboratory have an emergency and fire protection plan to ensure safety in the event of an
emergency?

Identify and review emergency and fire protection plan. Do the employees know what to do in case of
an emergency?

Does the laboratory have a clearly written policy establishing designated areas for eating, drinking,
and storage of food and beverages?

During inspection, look for signs of eating/drinking (empty plates/cups) in laboratory work areas.
Does the laboratory have available and encourage the use of personal protective equipment and
safety devices, particularly those required by its health and safety manual?

Verify by observation and discussion with laboratory personnel.

Are sufficient first-aid kits available and strategically located?

Verify that kits are stored with appropriate supplies.

Does the laboratory have safety shower and eyewash equipment in appropriate locations and in good
working condition?

Check locations of eyewashes and showers. Are emergency eyewashes and showers unobstructed
and in good working condition?

Are the emergency exits from the laboratory adequate for safe exit in the event of an emergency?
Check to see if evacuation routes are posted in laboratories. Ask laboratory personnel to identify
evacuation routes and exits. Are aisles and passageways leading to emergency exits within the unit
clearly marked and kept unobstructed?

Is there general cleanliness and apparent good housekeeping in the laboratory?

Inspect for wires or extension cords under carpets or rugs, through doorways, or placed in other

traffic areas.

3% Chemical Safety

13.

14.

15.
16.

17.

Does the laboratory provide a documented training program for chemical hygiene/hazard
communication?

Review the training records.

Do laboratory personnel have access to up-to-date Material Safety Data Sheets (MSDS) for the
chemicals used in the laboratory?

Look for location of MSDS files. Ask laboratory staff if they are aware of the location of the MSDS
files.

Does the laboratory maintain a current chemical inventory?

Does the laboratory have proper equipment and material readily accessible for the handling of
carcinogenic, toxic, and/or other dangerous material spills?

Identify location of spill kits supplies. Do the employees know the location of the spill kits and are they
readily accessible? Are the spill kits appropriate for the hazards present?

Have personnel been instructed on how to respond in the event of a chemical spill?
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18.

19.

20.

21.

22.

23.

Have laboratory personnel discuss the laboratory's spill response procedures.

Is appropriate space provided for safe storage of volatile, flammable, explosive, and other hazardous
materials?

Verify that flammable storage cabinets are available for bulk storage of flammable materials. Verify
that flammable materials requiring refrigeration are stored in “explosion-proof” refrigerators.

Are incompatible chemicals segregated in storage?

Check chemical storage areas.

Are secondary containers used to store hazardous chemicals labeled to identify contents and
associated hazards?

Verify labeling of secondary containers during inspection. Hazard warning labels may be in the form
of words, pictures, symbols, or a combination thereof.

Are sufficient exhaust hoods available to maintain a safe work environment?

Survey area during inspection and discuss with laboratory personnel to determine if hoods are
checked regularly to ensure proper operation.

Are chemical fume hoods free from excessive storage, which increase risk of hazards and reduce
efficiency?

Note difference between "in-use" materials and "storage".

Are procedures in place and followed for the management and disposal of chemical and biological
waste?

Review laboratory's policy/procedures for waste management and compare to current practices.

Check to see that waste contents are identified.

¢ Biological Safety

24.

25.

26.

27.

Have personnel who work with blood or other potentially infectious materials received the necessary
training for its safe handling, use, and disposal and has the training been documented?

Verify by checking training records and through discussions with laboratory personnel.

Are universal precautions observed when handling blood or other potentially infectious materials?
During inspection process, observe laboratory operations involving blood and other potentially
infectious materials. Verify that personnel follow universal precautions including the use of
engineering controls (sharp containers, biosafety cabinets, biohazard bags), work practice controls
(afe handling and disposal of sharps), personal protective equipment, and housekeeping.

Are laminar flow hoods, biological safety cabinets, or equivalent engineering controls available and
functioning?

Verify during laboratory inspection.

Are biohazard-warning labels used as required?

Biohazard labels should be attached to containers of regulated medical waste, including sharp
disposal containers, refrigerators and freezers containing blood, or other potentially infectious

materials (OPIM) and containers used to store or transport blood or OPIM.
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28. Has the hepatitis B vaccine and vaccine series been made available to all employees who have a
potential occupational exposure to blood or other potentially infectious materials?

Verify through discussions with laboratory personnel.

3% Radiation Safety

29. If the laboratory uses procedures and/or instrumentation involving ionizing radiation, have
precautionary procedures, personal monitoring (dosimeters) labeling, and disposal requirements
been established?

Have the laboratory provide a copy of the radiation safety plan.
These guidelines are not intended to cover all applicable elements of a health and safety program but rather
to serve as a guide to the laboratory manager the DNA auditor during an inspection. Additional state and

federal environmental and occupational health and safety elements may be necessary to ensure compliance.

Training Guidelines

Scientific Working Group on DNA Analysis Methods (SWGDAM)
January 23, 2001

The FBI Director issued Quality Assurance Standards for Forensic DNA Testing Laboratories (effective
October 1998) and Quality Assurance Standards for Convicted Offender DNA Databasing Laboratories
(effective April 1999) that include requirements for four categories of laboratory personnel involved in forensic
DNA analysis. Because of the issuance of those standards, the specific course requirements, in-house
laboratory training and assessment, and minimal experience needed for examiners/analysts before assuming
responsibility for casework samples needed to be defined. The Scientific Working Group on DNA Analysis
Methods (SWGDAM) addressed these issues and prepared guidelines for training new personnel in forensic
laboratories performing DNA analysis. These guidelines are based on the FBI Director's standards and input
from members of SWGDAM and the forensic community. The guidelines are intended to assist forensic

laboratories in training and determining budget resources.

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 of work in private and public forensic laboratories performing forensic DNA

analysis and allowing for greater flexibility and confidence in hiring laboratory staff. An ancillary benefit is
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guiding universities and forensic laboratories in developing and implementing educational and practical

experiences common to all analysts.

This document should assist laboratory directors in developing a training program applicable to the analytical
methods used by their laboratories. Suggestions and directions are given to those involved in curriculum
development in forensic science and related course work. Laboratory directors should consider including the
aspects of these guidelines in their training programs when performing their annual reviews. These are

guidelines and should be expanded and tailored to each laboratory and its training requirements.

The training program employs a module system, and successful completion of each module is the goal of the
trainee. This program is developed for the new employee (or a current employee new to DNA analysis). An
examiner/analyst with prior training in forensic or other DNA analysis may not require all modules or steps.
Similarly, the module content may be tailored as applicable to various job descriptions including technicians
and reporting scientists. The module content should be customized to include all aspects of procedures and
policies of the training laboratory. The laboratory should retain all documentation of the trainee's work. In
accordance with the FBI Director's Quality Assurance Standards, a training program should take a new
examiner/analyst a minimum of six months.
The laboratory should develop the following to track the training program:

* Formsthat track the completion of the specified tasksin Modules 1, 2, and 4 through 7.

*  Written and/or oral examinations that cover the range of topics specified by the defined tasks. A copy of the

examination questions and documentation of the trainer's evaluation of the trainee's response to those

questions will be maintained.

1. Introduction
1.1. Goal

An introduction to the laboratory and the training program should be developed and provided. Upon
completion, the trainee shall be familiar with the general operation of the forensic laboratory and the
expectations of the training program.

1.2. Tasks

1.2.1. Instruction for the trainer and the trainee

1.2.2. Orientation to the laboratory facility

1.2.3. Instruction on the organizational structure, code of ethics, and chain of command
1.2.4. Instruction on the security and confidentiality issues of a forensic laboratory

1.2.5. Introduction to the quality control/quality assurance program including documentation
1.2.6. Safety

1.2.6.1. Biohazards
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1.2.6.2. Chemical hygiene plan

1.2.6.3. Fire safety

1.2.6.4. Bloodborne pathogens procedures
1.2.6.5. Material Safety Data Sheets

1.2.6.6. Laboratory policy on incident reports
1.2.6.7. Radiation training (where applicable)
1.2.6.8. Decontamination procedures

1.3. Reading Assighments

1.3.1. Quality control/quality assurance manual
1.3.2. Administration manual and operations manual
1.3.3. TWGDAM Guidelines (1989, 1991, 1995)

1.3.4. Quality Assurance Standards for Forensic DNA Testing Laboratories (2000) and/or Quality Assurance
Standards for Convicted Offender DNA Databasing Laboratories (2000)

1.4. Assessment

1.4.1. Module should be completed by examiners/analysts, technicians, and laboratory support personnel.
1.4.2. Documentation of successful completion of each task by form

2. Evidence Handling

2.1. Goal

To instruct the trainee on evidence handling in the forensic laboratory.

2.2. Tasks

2.2.1. Instruction on the following topics:

2.2.1.1. Sample collection, packaging, and storage

2.2.1.2. Chain of custody, receiving, and handling evidence

2.2.1.3. Contamination of evidence

2.2.1.4. Case acceptance policy

2.2.1.5. Consumption of evidence

2.2.1.6. Laboratory documentation policy including paper or electronic case files

2.3. Reading Assignments
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2.3.1. Laboratory evidence-handling protocol

2.4. Assessment

2.4.1. Module should be completed by examiners/analysts and technicians.
2.4.2. Documentation of successful completion of each task by form

3. Foundational Scientific Knowledge

3.1. Goal

To ensure that a trainee has or is provided the formal education and the working knowledge of the
fundamental scientific bases of forensic DNA analysis.

3.2. Tasks

3.2.1. Laboratory analysts must have documentation of college-level course work covering fundamental and
applied principles of genetics, biochemistry, and molecular biology as applied to forensic DNA analysis.
Whereas there is considerable overlap in these fields, each has unique perspectives. Genetics refers to the
study of inherited traits, genotype/phenotype relationships, and population/species differences in allele and
genotype frequencies. Biochemistry covers the nature of biologically important molecules in living systems,
DNA replication and protein synthesis, and the quantitative and qualitative aspects of cellular metabolism.
Molecular biology covers theories, methods, and techniques used in the study and analysis of gene structure,
organization, and function. Specific syllabus topics are not included because of variation in course titles,
content, or curriculum emphasis. It is likely that more than one course will be necessary to adequately
educate the trainee in these areas.

3.3. Reading Assignments

3.3.1. Committee on DNA Forensic Science, National Research Council (1992) DNA Technology in Forensic
Science, Chapters 2, 4, 5, 6, and 7

3.3.2. Committee on DNA Forensic Science, National Research Council (1996) The Evaluation of Forensic
DNA Evidence

3.4. Assessment
3.4.1. Module should be completed by examiners/analysts.

3.4.2. Documentation of a trainee's successful completion of these tasks should be assessed by review of
college transcripts and, if necessary, review of course descriptions or syllabi. Trainee must pass a written or
oral qualifying test that assesses understanding of fundamental scientific knowledge as it applies to forensic
DNA analysis.

4. Applied Scientific Knowledge
4.1. 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 description.

4.2. Tasks

4.2.1. Provide in-depth theoretical instruction on each topic appropriate to work being conducted in the
laboratory and basic theoretical knowledge on any remaining topics.
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4.2.1.1. Extraction

4.2.1.2. Southern Blot Analysis/Restriction Fragment Length Polymorphisms (RFLP)
4.2.1.3. Polymerase Chain Reaction (PCR)-based methods

4.2.1.4. Polymarker (PM) + DQAL

4.2.1.5. D1S80

4.2.1.6. Short Tandem Repeats (STR)

4.2.1.7. Mitochondrial DNA

4.2.1.8. Relevant population genetics and forensic statistics

4.3. Reading Assignments

4.3.1. Laboratory's validation data

4.4, Assessment

4.4.1. Module should be completed by examiners/analysts and technicians.

4.4.2. Documentation of successful completion by written and/or oral examination
5. Laboratory Analysis

5.1. Goal

To provide practical instruction to the trainee on analytical procedures used in the laboratory.
5.2. Tasks

5.2.1. The laboratory should provide instruction, training, and practice on the following topics as they relate to
the laboratory's standard analytical procedures:

5.2.1.1. Extraction

5.2.1.2. DNA gquantization

5.2.1.3. Southern Blot Analysis/RFLP
5.2.1.4. PCR-based methods
5.2.1.5. PM + DQA1

5.2.1.6. D1S80

5.2.1.7. STRs

5.2.1.8. Mitochondrial DNA

5.3. Reading Assignments



5.3.1. Laboratory's analytical protocols

5.3.2. Kit manufacturer's literature

5.4. Assessment

5.4.1. Module should be completed by examiners/analysts and technicians.

5.5. A new DNA laboratory trainee must complete a training notebook documenting his/her own experiences
performing evidentiary or known sample analysis. The type of samples included must vary, reflecting the
range, type, and complexity of casework or database analyses routinely handled by his/her laboratory duties.
To assist in ensuring basic competency, this training notebook must document analysis of a minimum of 50
samples for nuclear DNA analysis. A trainee performing mitochondrial DNA analysis will test an adequate
number of samples to ensure a minimum of 50 successful amplifications. No more than 1/3 of these 50
samples can be from one evidentiary or known sample type, unless the trainee only performs analysis of a
single sample type (e.g., database analyst).

6. Report Writing

6.1. Goal

To learn how to interpret and report analytical results according to the laboratory's policy.
6.2. Tasks

6.2.1. The trainee should receive instruction on the following:

6.2.1.1. Laboratory interpretation guidelines including interpretation of mixtures
6.2.1.2. Laboratory policy on case-jacket content

6.2.1.3. Statistical calculations

6.2.1.4. Report writing

6.3. Reading Assignments

6.3.1. Laboratory interpretation guidelines

6.4. Assessment

6.4.1. Module should be completed by examiners/analysts.

6.4.2. The trainee will review 20 sets of data representative of casework and provide a written interpretation of
the data according to the laboratory policy. The trainer will review and assess the reports for accuracy. These
data sets can be samples representative of typical casework or actual casework data. The laboratory can
maintain a standard file of data sets or share sets with other laboratories.

7. Legal Issues

7.1. Goal

To instruct the trainee on the legal system of his/her own jurisdiction.
7.2. Tasks
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7.2.1. The trainee should receive instruction on the following topics:
7.2.1.1. Courtroom procedures and rules of evidence

7.2.1.2. Examiner/analyst qualifications

7.2.1.3. Technical testimony

7.2.1.4. Courtroom demeanor and attire

7.2.1.5. Testimony practice

7.2.1.6. Moot court(s)

7.2.1.7. Discovery and admissibility rules

7.2.1.8. Ethical responsibility of expert withess

7.2.1.9. Court system structure

7.2.1.10. Evidence presentation

7.2.2.The examiner/analyst will prepare a curriculum vitae and observe expert testimony.
7.3. Reading Assignments

7.3.1. Relevant and appropriate transcripts or pertinent case law
7.4. Assessment

7.4.1. Module should be completed by examiners/analysts.

7.4.2. Completion of this module should be demonstrated by a minimum of one successful moot court.
Documentation of the moot court should contain an evaluation of the trainee's performance and be retained
by the laboratory.

8. Final Evaluation

8.1. At the completion of this program, the trainee will successfully pass a qualifying test relevant to his/her
job description. This test will represent a mock case using samples representative of the samples the trainee
will be analyzing on the job. The trainee will prepare full documentation of the analysis in the form of the
laboratory's standard case jacket.

References

SWGDAM Training Guidelines require that the technical leader and the examiner/analyst receive and
complete the reading of a list of references specific to issues in forensic DNA. This list must include primary
source material from scientific journals on each of the following topics:

* Forensic applications of genetic polymorphisms

* Resdtriction Fragment Length Polymorphism (RFLP)
e HLA-DQu

e Polymarker

*  Amplified Length Polymorphism (AmpFLP)

e  Short Tandem Repesats (STR)
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e Mitochondrial DNA

* PCR applications

* Population statistics

e Paternity and nonhuman applications

The following bibliography represents a sample list of resources that may be helpful to the trainer in defining
the breadth and scope of the materials for the trainee's reading. This list is not meant to be all inclusive. The
laboratory should develop a list tailored to its specific needs.
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56°C DNA 3% 32 % g+ = (Missing Persons 1 1% %)

UV BOX(Missing Persons 1 i+ %)
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DNA # 3 3% i+ 5 (Low Copy Number 1 i+ %)

DNA 5 # 3 i* 5 (Low Copy Number 1 i¥ %)

59



PCR )4 # 3% 1= 5 (Low Copy Number 1 1% %)

310083130 = ‘w3 T 5 t
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* :OCME 5.ix @i 4 % =@ - : Low Copy Number 1 i+ % £

Theresa Caragine % 1 -

A Z3n P e N E X AT R B (B
ﬁ’%Pﬂ4’%ﬁ WTZGw
#2007 £ X ER 2 AR

_nﬁ“

L T AR R R R
E 5;1@: iz ASCLD/LAB :z,

B OBEFRERHRI YA F A AT R ARG RRET
-@@f’?#ﬁ,%ﬂ?‘;{gJ‘,%T’}’gﬁ—’}gplﬁ i%—a_: ~ :%@K%ﬁi ’
r RIS E T RIEFRET I DNA g2

PCR##% % » - 2 PCRROOM z STR& B 7453 » ~
AT HRE LR SRS o

OCME 37 &t %  f
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e EFFTRFL P g s 2 2 e (Quality
Assurance and Quality Control) -
5 if- 4 12 (Quality Assurance Manager) Mr. Lien ¢437ie 4 B F 3keh

<>

<>

N IR AT

21310 s dit A E B MR R 0 (L s & R (Quality
Assurance) s #icE_ 5 b ? LAY

BREAFIZFT AR BEF LS LD BINA ’—/w\si,z{%ﬁ'—_’
BEHRE OV -PEFATRE D BRRENFILRFFL
FogenlrA) o WIRe g PARAEY

1% Bt VR ARG B e R AR

I FRAERPEFEFERDEL?VEEPZY
2 ~ ﬁ-‘{/\—krlﬁxéﬁ'ﬁ,‘%}& ATl PV REM 27
3. HHAFETEPd PRV FEP 27
4> @ﬁﬂ%m@E#L@???ﬁmi?

FHQuality)sng & k- BEER IR — B F 5

FAEE > BFE- BAAHDELE > F > MEAVRE SRR

- BT ARREAATRRETT L DY

-85 iz (Quality Assurance)

1 5 R AFEPRIBAP Ak EFF DR vt 4

% BT G o

20 - irliEn D R0 REWBE R ARE - B
ad FLHETE £a 22 i edpdke

= A E_5 1 2 41(Quality Control) ?

4R 08 2 IR R e L 2R R

ﬁ{s}yjmm’?‘rﬁ gy T8 B ER W#p LR o

& w?’?%

ﬁr%?“i”%:%ﬁm’m@f‘iﬂ B AR S w2 AT o

& rr”?'ﬁ‘ e & 7

H»2FR&Ea 5 0 B FET MR E B ey ~ &4

bo
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A E et EOET P ITRBRADE R 2RI E
Mg Foo

SRS PR R T RIEA

1. BEFkzHivo- RETME

2~ REFE G ARM LT P

3y BRFH LB

- BA P g O T o AL 4L &k lﬁ-;%.rr%’? °
- B dm iy NEEAET 0 - SandiFA o4 AR fgdk
FV%’&]/E‘\:E. °

W REAS e 3 2 B G

1y WS B —joi ~ R ARJT —fE 5 g in AR

2 P kg ORAEM

3~ <& R E TR

4. 1 {vehid B

S HE VOV REREHRE

AR PP R

1 2 &2 953 ke

2 FPHRRT&RE T &P 22

3. EHUR BT A

4 FERR R

B ERARLGEALE A b Rtk

6. « = A J"m%j"\

[ %i£4ﬁﬁ R EREDE R

Ly g S IES & R W%ﬁf—m ) = - Al

& e (Quality Assessment)

1. porspzx (check) —Negative Control, ; Positive Control.
2~ pim 3 (audit) —Data/Report review

3. bR ;;5 (check) — Reference materials ; PT programs
4. b3z 4 (audt)

‘ F_\. F_&
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s <

¢

VvV V &

& ¢ 41 (Quality Control )

w0

1 - Bapomd sz aod RiTs

2 ~ ﬁwﬁntaiai\;ﬁfiSOPS

3 REBEMELERD

4. EFEHFRTIR

SIS Kk =

6+ 4B A

7~ X B%>

e AR B ek Plans « People « Props - Paper - Performance

Plans: p 522 p o> 3338 a) > RIS o EE & 4
R sEQE:

P60p|634ﬁmp1‘* FAR S U= SR e

Props: s 4+ ~ k% ~ RE - F&5 £ H

Paper.'é%‘JF%,gﬁﬁ1 I SEBRFET IR

Performance: « § ~ G B% & - 9% > 2 - 2 PRORAR

TP ETRER

* R

LF L F g

B 2 p e
I T Y

5 )

REKXA

Ly @y alimE s TR ELs 4
2 HI B ER g3k
3“©H££#“%ﬁa

4 FHRITEFHE

St

Sy RER ¥ EhiEG

6. dcdh o HEEFTIG LB
T vamTr (EANE S

8o 1 e mis (37 5 R %)

3 pxing

S
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Y VYV

YV V V V V

1. BRI TR

2~ B ARPHER Y g

3+ H AR

4. ¥R

LN RFIRFLENPOETERESTER #- (Quality
Assurance and Quality Control)

& 7 & 227 ASCLD/LAB 9 2% % inz > i@ 3 ASCLD/LAB
FREIWHEZLS > Bk 2 Fredn® (NYS Division of
Crimina Justice Services) E?Pﬁ, FPREFTREZL

NP2 FE UL ASCLD/LAB

e

Rpe N E RR T
VE B R IRGE A e W AR —}fﬁ_i
& & f i i FBl 20 iRk o 3
A5 ELPIET- APNIRE G o
rr’?r 3] EeniE fx

1+ Reagent Preparation and QC Testing

2 -~ Equipment Maintenance

3+ Validation of New Techniques/Instrumentation

4« Re-anayssof samples

5. Administer and Evaluate Proficiency Tests

6 « Quality Assurance Manual Preparation

7 -~ Preparation for audits/inspections

8 «  Procurement of chemicals, reagents, and supplies

9 . Troubleshoot analytical problems throughout the lab
Proficiency Tests(34 s & ipl:#)

#=z_ DNA 2 B & & % f 421 & = op Proficiency Tests -
Proficiency Tests g+ +F L 2 g 2 T L2 B 2 - % o

A =t e Proficiency Tests e g & < 3w B2 [ 38 A B2 o
Glossary

s ASCLD - American Society of Crime Laboratory Directors (est.

Tk o
4o

o mk
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1974)

s ASCLD/LAB - ASCLD’s Laboratory Accreditation Board (est.
1981)

1. An independently chartered organization affiliated but
separate from ASCLD.
2 ~ Performsinspections and issues accreditations.

% TWGDAM and SWGDAM - Technical Working Group on
DNA Analytica Methods (est. 1988). Became Scientific
Working Group on DNA Analytical Methods recently.

1. Consists of forensic experts from government and private
Ssector.

2 ~  Now makes recommendations to the FBI Director on the
Quality Assurance Standards for Forensic DNA Testing
L aboratories

NYCLAC - New York Crime Laboratory Advisory Committee.

DNA Proficiency Test — Biological material whose DNA type

has been previously characterized and which is used to monitor

R/
0’0

X/
0’0

the quality performance of alaboratory or an individual.
s NIST - Nationa Ingtitute of Standards and Technology.
Provides Standard Reference Materials for our |ab.
NIJ - National Institute of Justice
CODIS - Combined DNA Index System. Administered by the

*

X/
0‘0

J
0‘0

FBI. It houses DNA profiles from convicted offenders,
forensic specimens, population samples and other specimen
types.

2Ol e e o (WTO) S 5 A B £ RICFE B ity
B L oy (T s

v 911 <AV F AT L S BB F AR E SR

BPR@dEss PRBAELAPBBIRY AR TFIRB R
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PR L 0l Fla e B chyga 17 i OCME

M T iHTE EAAT R | W b A e FIER o

~ % i 3 L gp(Mass Disssters) g o iF > e & fespk - 8
FRyERLE - B f‘éﬁﬁ-‘ﬁ’iﬁ%ﬁ @A T AHE - KA e
P e Ol <A WRE R R g ey L H o F
FES EE}F'PEE@E’,%’ A oo FIP SRRV A FER D AT AR R
B > PG H - AR TR TN A - B o ST

(‘ﬂ}
O
Z
>

T OARE AR 9 F

O11 % A ¥ 23 4 24 » FEIX 4T

1. ¢ LR L & AR

2~ T AR R S LA o

3 L EINiEAE o

A e ER 2 g gtk 2 DNA g o

o  frEMAE s FHRFEFTDNAME T AR E Lo

6 Frearpriilg o

[~ F R FEep B CR R R AR S ey
DNA g=_o

Ao Az & P grle ik 7 DNA ganiiag » S5 g

I ¥ 7 DNA 7 W5 R G A o B H4eT

1. dHRELRF 2t g > BRI R AT > Rk
- A e DNA A w] Q faiplp F1E H ¢ - B F 25 ehdgic e ‘—‘l«&}h
EHI T -HEEgEr > £ RTEAT DNA, &
FAY o TH A B L 5 DNA 4]y .

2~ &g ,A\a];4;fgqﬂk%£ E UL SR U N S SRR
R Ao o frEe I e - 4 a0 DNA A w) 2 32p R F]
LR R R RIS &
PRFFATHDNA L 27545723 b 4 o DNA
-HIJV_JJ o

3. FEzrvpategtagvepg sujieis DNA R 2 g2 &

u—

.
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Sz A B vep o DNA A w5 o enfi-aj > 2 gt — s
W8 DNA Al 5 — 3 ¥ jhend 2 6 8 DNA 4w -
ROMPRFLAY - b Fore RS IV - W
FEEF T o
< OCME # a7 + it ki) 7 43 DNA Al ulir X a3
Tt ts o 2t May, 28, 2002 € F7ie (T ATenE Rt —
Anthropology Verification and DNA re-sampling projects (AVP)
— - BEAEE Ot o HY & 42
1+ Anthropologists ( %% %0
2 ~ Medical examiners (.]‘g,%:g: A E)
3+ DNAanalysts (gs 454 B )
¢ AVP S ERESR R T AP DT i bt

DNA 4] ] & 45 o
v o EpegRR AR

1 #9 p% 3 33 Kt B e

2. @¢* 5 %Tergazyme soln. M4 § ik R F % L4k
o R 11 Er; (Dremel and Emery disc. ) B2 £ & o

3. e 36CUT Rt RS

4 . @ * Dremd rotating tool -4 #gg+» 2] 2 5cmX5cmX0.5cm
< /J\ o

5. f * 6750 SPEX CertiPrep Freezer Mill - 3 == F 5 -

6. i * 0195SDS, 109gbleach » sterile dH,O 4~ 10094
ethanol ;- 6750 SPEX CertiPrep Freezer Mil] » 1 2 UV

-

”‘55\‘4;}?‘,\;,}‘]0
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[~ #% %~ H0ml 3w F P e n extraction buffer -

8y WOOCRT B wh IR -

9. & # PhaselLock Gel tubes . phenol-chloroform g 3% ;+ 2~ ¥
e ‘;%;;l °

10 « & 2 Microcon 100 # ik 4 DNA -

11+ rz Quantiblot = § ;2 = # 4 % DNA o

12+ # & DNA it = PowerPlex 16 7| en% & " 4% F &
(PCR)» - st ficdt 8 1 32 -

13+ # & DNA % &5 4 F g A% (PCR products) i »
ABI 3100 Genetic Analyzer 4 43 DNA 4| & -

S AVPg R S E gm0 40 BaTehfeity DNA 4]%) s fie

3 [)E3 %%mf@_iﬁ.—% £y o

S AVP g e A A Renfe it o 0 AR H e

et &m0 p o i 911 % i chak 1o 45 3 AT 4o RY
PR 0 FI AP A o

z ~ Laser Capture Microdissection (LCM) %= § @2k + e #

<>

<>

<> OCME B 5.: Fg]‘m]]\ ;}-ﬁl»j—’é: l_\'{'_ l?’ m);&‘p» W ,}%‘4_7 J#%’E‘.f‘

<>

OCME p # #73 & - Laser Capture Microdissection (LCM) )
LCM E i * § o4k A M-l T BRI ol mie & B
e — E'_%F\« mPe A BEIAB A % o

P LCM i %A I8 » 20 F & & dtlnv & 37| 3 ok
N

7 —

B?mﬁ‘,m;aag(Valldatlon) r LCM % = F;qg@;,\.,
B OB ERE L #F{J#é’nASCLD/LAB e A B
A T

#H

v
/

& -
IR

7iEr LCM 03 8 2 2408 FIBET A R h T 4
iRty o e FE-Einin e mgmnd DNAS % ggstde 3 X
E%"J.E/ A;\ o %{BLF I.El‘f%k; ",\ /J‘ ’ '/:'" }‘ZJ:\ ?F ,4‘7\-5- :gg ;—,LJP ;Jmtg ‘F“ ’ EIJ
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i LOM 4ot A gpi e rn g enie 8o
F 2 FTAAT 0 Fro T e

FodEdean Hp L - 2 p B E Rl

B
T~

—\

7t Fcn DNA R

o

"‘ﬂ“\“?_:. '\3‘1} _*I_‘l

G ¥ Es I
REPo Al e B 5 R e R #fg DN z gz A 47 DNA 7

5 ’1§”$‘1§'§“5"Eﬁbt’”L v R A‘J?']\z,l | o F] M

Boae LCI\/I ﬁ?r‘i}"#' 2+ ”ﬁ : ARCTURUS - MMI . LEICA .

PALM(Zeiss)» & s g * hRILA fo | B s 2 % 3 b4k #

A B mPe RB-d R > A B R IR R AR e T BT o

doie Fe A2 B8R

LCM : ARCTURUS
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LCM : LEICA
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LCM : PA.L.M

Laser Capture Microdissection (LCM) % ® 2 5 =% § # + Zoran M.
Budimlija £ 2 (4@ + 4
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T o EHEEL L A3 ESL BT AR ET SRS AT e
Lk )e B 7o T AR E S
Bodida o e BRSO ¢ AT F M)
(paraffin) p ié‘_f‘:}%ﬂ_’_%ﬁﬁ » OCME B~ B3R a5 w8k » 2 {7
LCM &gk » pRB~75 6D 4 » 30 45 DNA 2 12 @7 4 45 DNA
ZhlgEL 2 13;%«#\&»& PR T SIRE o 0 A iR
X5 ke K f CRMER BILP TN AR E L D2 e (T A
s e s IRy Pk 2 b OCME R gz 449 2 DNA -

> LCM chgr R am sz 4 v ensr 2 BACRL R i 4o B 907

ST R A X
/Ab, bl—l—:z}:g—\‘mi A =Y 'ét :‘:t % ’

Iy
J
/w
_‘:_‘
o

)
o
B
|3

")‘*K \"f

< B IR rr i sk (Reproducibility Validation)
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< Partl: g FlachpIls Bk 3 E P B &2 i is

ko @ LOM do vt 2 R Bern enie 02 2 JAL R m

L DNAE 2 e o7 %53 DNA 5 4
WAy e

< Pat2: 3 g F e L BRE R REMGT B L BOR 42 R8s

e i % LOM 4o 2 gaRprnienim B2 2 R7a i e

F R HPpar IR P 2 pE i mim 10%

o ok EFM A > REFSES DNA P2 e i 0 5

LB Fkiﬂ”’ Lapdirsiaz A gy DNA Al > 229 4

“pﬁimﬂ+w CM + GIEEAE R = IR R R i

(SRR

< Pat3: 3 4 sz 245 (Double blind experiment) : v %% B~ Part2
Lt chw Biad o o LCM 4o n ggiiseenia
g’ﬁf‘g_?? 2 gRRsz e gF'L; L Fs e DNA R R 2 g2 045
B Wl R R 4F o

£~ 4L 5 2 gz 5% »h(Rockville, Maryland) 2 75 o 24 & s &
2_ Celera Building % =% % 44 HID 3100/3130 Systems Training
COUrse »
AR
<~ Lecture
Introduction to Real-Time PCR
Quantifiler Kit Overview and Reaction Set-up
Quantifiler Kit DataAnalysis
7000,7500 Trouble Shooting
7000,7500 Instrument Maintenance
31xx Instrument Overview and Maintenance
31xx Instrument Calibrations
DNA Extractions

74



AmpfISTR Kit intro and Reaction Set-up
AmpfISTR Kit Development and Validation
Data Collection and Run Set-up
GeneMapper IDv3.2
Trouble shooting and trouble shooting exercises
< Practical Laboratory Exercise
Quantization of DNA Samples
Real-Time PCR DataAnalysis
Introduction to 31xx Instrument and Set up
Spatial and Spectral Calibrations
Amplification of DNA Sample
Preparing and Running Amplified Samples on the 31xx
GeneMapper IDv3.2 intro demo
Data Analysis of samples using GeneMapper IDv3.2
S AN Ei R
P omESRT B R R R T e i DNA 2 15 > w i is
Lug DNA z £ e3> A sg DNA 2 v uig * 25 R 2
& % xoo @ Quantiblot® Human DNA Quantification Kit & g i
* g 3 en Rea-Time PCR i = i ;¢ ¢» Quantifiler™ Human
DNA Quantification Kit -
>iiwg R DNA 28 9
¥ 1L gx 15 4 DNA STR4g 4 e st
Fai%-is 5 DNASTR 45 i 12 Bif 5 ch DNA E B e (=
# 0 i DNASTR 5 15 FLE R 6 % o & 5 W% T 7
e %15 5 DNASTR Bl A 4507 2 = B
B E gy
& 4 1 DNA e 4=
»>Rea-Time PCR i% B+ | # i ;p] PCR & 40 4f @ eroff-25» T p
Rl e fit 7 PCR Ja 7R Bren g L35 -

75



»>Quantifiler™ Human DNA Quantification Kit 4 i jp] & #g % 7
¥ ¢ g8+ H £ ¢n Human Reverse Transcriptase Gene(hTERT)
Non-trandated region(intro) ¥ - 62 bases -

»>Real-Time PCR % = ¢ g4 iz (Troubleshooting) :

24 s (Standard Curve) 1 & & SR 1 7 i R F] S 4 R
MRE R L A ARE Rl & 7 R -

i 2RS4 2 (Internal Positive Control) 7.5 & T,,,, AT
o F 5 tt DNA ¢ 5 dfrqld & &_DNAE R <

B % e Raw Spectra + i | F] 4 48 :2en ¥ ,Haz &gk s
oA EREALEA o

»>Real-Time PCR fig ek -
REAR Y PE o IR ¥4 % %R (Tungsten Halogen Lamp) -
RERHF W 30/»\@559%}‘3‘ » TR B o
B BT AT ITEE ) AR Rk -
F YR E R AT DF A
ARFTPFETFEATE BTN L NE RE -
FEFHFREDLG o
& 1 # 7 4 F & (Background Calibration) rx o #& &
(Sample Block) 4 45 4 -

P # t7 k& 45 ¢ (Optical Calibration) -

' & % 4 % % (Tungsten Halogen Lamp) e * & & o

N 1

S

L A A B2 R A

¥ ig (7 4 5 Mg R (Function Test) -

& Lz A& z3¢ 7 ROl (Recent of Interest) Calibration z Pure
Spectra Calibration s 2 &4 51 Bl T ¥ ke w3 2 §F ok
B o

T REPHEF S A (Sample Block);5 &4 i o

«@%%@ﬁé wﬁg# iR o
»>3130 & 3130xI % = w3 (Instrument Maintenance)

S

76



CEPRATIE
Buffer and water ez 5 £_% }&J;’za» 13 5 BT Ao
ﬁgrﬁ(plaie)q\@ + Flr R o
ez 4 % (5 pump block, Iower polymer block, interconnect
tube, polymer supply tube and channels) & 7 iz % & > F & ;R
F 80 T HRF ‘)5'7?;“? o
FERLS dmp X AT W
73 48 (polymen) e g £ F
& XIFJITRAGHR T {
hEER ReiE T RF ”%%’?&#‘i .%ﬁ'a °
Ei\’—'l\.‘»; ‘WF ‘E' bk’/g};/ ;Lt__BEi_
177 °
CEFNFEF R AT R
{ #% #7909 48 (polymer) -
i7" water wash” ene & 45 4 (wizard) -
+ & water trap o
{ # reservoir septa -
Wb E TG 5
5 1N AR e B E R
T M Fk o
'*‘/f RO R S
»>3130 & 3130xI i% =2 sz g4 f2 (Troubleshooting) :
R % 2 4 0 218 5 DNA g »cdp 'l 3505
TR RN ETE
Internal Size Standard & Allelic Ladder 2 % 7 i > & &  »x i
SERTEE S A
& DNABF LS & 5 BaRisss ~ X%
AFIEDNREZ BREDORGE 3 F oA AR
S . B
B



$ e oo

# = DNA z Internal Size Standard & Allelic Ladder -2 % 353

e & ap(Polymen)cng * p g md o £ foop e

(Caplllary aray) 2 F kv i * Az 100w v s (3
pump block, lower polymer block, interconnect tube, polymer
supply tube and channels)4 & # i¢ &% > % @ @ * Hi-DI'"
Formamide pe ] # 5 DNA PCR 13 4+ o

Fl3¥ ¥ 4 2 e & (SpIkes) » 7 v R F] 5 A A s RS i
L P S gra Ry (Polymen) itk b 5 S g P
JeH-eh @?;,;«Buffer)-;w;ﬁfn FEfwmEd S B
Formamide ; = mE P G oFE s AR

B3 2 NoData NoSigal » 7 it h F1 3 e &8 M 5 B f i
E\;{;ﬁ:@msﬁP\ ERE ﬂé/?m%\‘—ﬂ CHPIECARL I *@wﬂ?g’fa R
bl 5 éﬁswﬂ(/xutowmpler)wfmi BEEe R G 2
mE R G HEIY AL PR (Spatial Calibration)
s 'i o
®:% 247 & 2 t(Loss of Resolution) » v & i %15 KB 7 i
SHREREBETI L o ia(CapHIaryarray)*“#t h
Frig A A (Polymen) i3 i 5t s 2 drdlde s £ g X L o

TN F%aum HAET R Arcing IR % > T RFE F 83 Rk
RO ALA  E BRR R ,ﬂg(Buffer Reservoirs) 7 okF A%

=
D o
L E S
FuFRHEREERNENITHE - TR THAE LR
22 g %ié‘i"?f"miﬁ‘w"ﬁﬁﬁ’ﬁ R S
MERTTV REF L A RNE %»;5—3 Flet sh g
SN A= S ek R i\%v:é‘?fﬁi*ﬁ%m?ﬁli’*ﬁﬁ & BIRA
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7 >

P REEAHEPRORER B AR P HETL RS
FRBET AL FRERIFFFRE > TP AR w4
R R ?ﬁ%ﬁ”@@;j#ﬁﬁaﬂ%Jﬁﬁﬁﬁlﬁo

AR F e LR R SR R ATV AT U2 Y
P AT AT g Jl\l’f’ FomTRAESR DR LR

) STIE R (S RATE B YA R engER A TP o R WY
BT H o

B3R F 87-899] & chEains 3 i AT oS E-T B
EHuP s itZ2 00 R chR REhAEEE X A LT 2 F 2 o5
fARE Ry T A S ) N EE A 2 1k KR
42 B RENE D F S KR KRB AP
WEZ > 12 5 U ETREFhh S
BEF BRSO 2N 0 P WA p ATRES 5
& (ABI 3130&3130 avant) » ¥ 3
B DNARHEZ TR G hREM T EET L hg £ doit 23
AR AT AL BHE L LA LA ETL F R

(
She
_\‘\
& W

3
%ij

v 5]
}I‘:;
>
'
g
13

FH L e

k¥ F AR R O STBLEMFE
RSz E AR L AR R A BRA R K2
T pwse §E RTRPIR T VNG RHE - DY A
REPEA P FRo2 &R FP AT HRTOT 2 EER
Wk oo oW AERER KT ORE  FER AR iR B
B R FIUARAE R M R 2 R G H e &
ﬁ%i%“%@ﬁ§ﬁ@ 5 EF %A ERERT DY

-

T
mﬁﬁﬁ%@af&wﬁi%@% F g A EE o Fp G
mﬁ GEE FEPEFY O BRET%R TG
FAMARLR 2 EY B LB e Rad ki AT L
FEFYRBFRETOTHRLREHA > A FGRET & 3 HE
FEE R b REA R BT 3L B 0 ¢ oA A
AR 2o A ERETHTNL £



