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INTRODUCTION

The purpose of this manual is to provide an in-house training program
designed to prepare the trainee with the theoretical and practical
background necessary to perform reliable analysis. The program is
composed of a series of modules consisting of reading materials,
observation and demonstration, practical exercises, and demonstration of
competency. A competency test may consist of a written, oral, or hands-on
practical test, or any combination of these. Whenever possible or
practical, the training modules may be supplemented with u@%inical
lectures provided by qualified analysts. Progress of th rainee will be
monitored through the use of a training evaluation fOEQ (refer to Form
100-TR), in which successful completion of a modul @ indicated by the
signatures of the trainee, trainer, and/or technical*leader. External
training, where available, may also be used to Jeglement and/or meet
certain portions of the training program, as égggﬁpriate.

The training program, in its entirety, gg 1 n€§Q the trainee who has
no prior background or experience in the bje T ma . The modules
outlined are the minimum requirements, c%?gi of training; however,
additional exercises may be a551gned‘Q§ t J€§§§ tion of the technical
leader, if necessary. Alternatlve<§ th g may be abbreviated for
analysts with experience and tra %% er organization or those
individuals who perform only 1ims qg) The background and
experience of the individual 1 %s ed prior to beginning the
training program. This asse ]4<;e made by the individual’s
technical leader In so may be sufficient for the
experienced analyst to S%S; n1 {;;e a competency test prior to
beginning analysis. K/

The training modul g>do <€‘ cé?to be completed in sequence. Depending
on the needs oiégh labora and the trainee’s experience level, certain
modules may oritized and at their completion the trainee may be
allowed to p€§éorm limited work in that area.

Q\

Roles and Responsibilities

Technical The unit technical leader is responsible for monitoring the
Leader training process and for the final approval of the
trainee’s release to process casework or offender
samples. The technical leader should regularly

monitor the trainee’s progress and review their
training binder for completeness and accuracy. At a
minimum, the technical leader should meet with the
trainee at the end of each module to discuss the
exercises and any further actions.
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Trainer

Trainee

Q\

The trainer will be the unit technical leader or their
designee. He/she is responsible for demonstrating a
particular technique and observing the trainee perform the
same procedure where applicable. This process should
include the following elements: demonstration/instruction
by the trainer; technique performed by the
trainee/instruction given by the trainer; technique
performed by the trainer/instruction given by the trainee;
demonstration/instruction by the trainee. Information
gained from reading materials should be rei Qprced through
detailed discussion of the technique duri a:the
demonstration and/or observation. This 4&5 ormation should
include both theoretical and practlcahééspects

The trainer is also respon51ble f (bverlfylng that the

trainee is meeting each of th stones leading to the
successful completion of the m d/or training
program. The trainer’s initj s o e training evaluation
form and training logs 1nd e trainee has
successfully completed t or exercise on the
date indicated. Exer s ad@,co ency tests will be
evaluated by the tr or unit technical leader

prior to initialing nd &bl e checklist. 1In addition,
Supervised Casew ﬁb an (@e éggéal Review logs will be
completed by t 4;§ trainer, if not the
technical leaégS'bt g;aodically meet with the
technical lfader }Ql s the progress of the trainee.

The tr Y?L <éés ongible for maintaining a training

binde ir nc@g o@glch will contain the records (i.e.

noteé) w photographs, etc.) generated during the
ning 33532 The trainee’s initials on the training

q; Tuation indicate that the trainee has successfully
ompleted the reading/review of the selected material on

the date indicated. The trainee should keep the trainer
and unit technical leader informed as to their progress
and/or any problems or questions that may arise. The

trainee has the ultimate responsibility for learning the
materials necessary to successfully complete competency
tests and should take an active role in obtaining the
information needed (reading, observation, discussing/asking
questions, etc.) to do so. The trainee is also responsible
for recording each required observation on the appropriate
log. At any time a trainee feels that their training is
not progressing or that they are experiencing difficulty
with the exercises they should meet with their unit
technical leader to discuss their situation.
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1.0 Module 1: Laboratory Introduction
1.1 Background Information and Theory

Within the Idaho State Police (ISP) there are three Forensic
Services laboratories, located in Meridian, Pocatello, and
Coeur d’Alene. The function of the laboratories is to
provide fair and impartial scientific analysis to the
criminal justice system. Although not all services are
available at every laboratory, examinations, assi ébnce, and
testimony are offered in the following areas: ¢ olled
substances, shoe prints, tire tracks, latent Qﬁ@hts, forensic
e

biology (screening and DNA), DNA database, c scenes,
clandestine laboratories, toxicology, bloo reath alcohol,
firearms, and toolmark analysis. In addl n, ISP Forensic

Services provides training to law enf<5§$ ent agencies,
attorneys, and medical personnel.

Since 1987, all three laboratorl (B accredlted by
the American Society of Crime lg?or S:& ctors -
Laboratory Accreditation Boa ASC@@ Laboratory

assurance (QA) standards d i q&ﬂ_ o provide confidence
in the quality of work er ab. QA covers the
overall laboratory s gs§3hes measures taken by the
lab to monitor, ver t performance to
demonstrate that rod \t rv1ce meets specified
requirements fo@ual & lity control (QC) includes

£

activities d o) at a product or service meets
specified g ty €j g S. QC is a functional check on QA.

accreditation is granted a; et required quality
1

In addltloﬁb and methods, quality standards also
apply t ab st ézahose working in the lab must take a
scientd c and Obj ive approach to their work, which means
beln biased, using control and reference samples, and
accurate records. Both organizations and individuals

1nue to be challenged to reach higher quality standards.

Universal precautions and safe laboratory technique should be
practiced when working with items that potentially contain
biological material. Biological materials may contain
several infectious agents, which vary in their survival time
outside the body. In general, the analyst should treat all
items of evidence and offender samples as if they were
positive for one or more of these pathogens and take the
appropriate precautions (e.g. gloves, laboratory coat, face

protection, etc.) when examining them. Proper
Forensic Biology Training Manual Revision 2
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decontamination procedures and disposal of contaminated waste
should be maintained in order to aid in the individual’s
protection and the removal of the pathogen.

1.2 Objectives

To gain familiarity with Idaho State Police as an
organization, the Forensic Services laboratory, the Biology
Section, and the policies and procedures which guide the
laboratory operations. QQ

<
O

1.3 Practical Exercises <s§
Reading and observation, as outlined in thé&)orresponding
evaluation form. \0

1.4 Principles and Knowledge {?§>
The analyst should have an under SP and the
Forensic Services laboratory, ngch.qL de but is not
limited to the following: \

e Orientation to Laborézory lltleS
e Organizational Stﬁq' of Command, and Policies
and Procedures \

e Security and Cgékld\\l_ Issues (e.g., access codes,
visitors, g}lo and data privacy)
e Quality %ﬁsy an y Control
e Health ellnes (e.g., universal
preca &ﬁporne pathogens, chemical hygeine,
, decontamination, and vaccinations)

zard
Noé%n Safety h rds associated with specific analytical
ods and/or instruments will be covered as part of the
sociated module.

<2{~ Location and Use of Safety Equipment
e Introduction to Other Forensic Disciplines
e FEthics in Forensic Science

Forensic Biology Training Manual Revision 2
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2.0 Modulle 2: Evidence/Offender Sample Handling

2.1 Background Information and Theory
2.1.1 Evidence Items

Maintaining evidence integrity is imp
forensic science discipline. Several
taken to accomplish this goal. The c
be maintained from the time of collec
presentation in the courtroom, meanin
handles the evidence must sign for it
did with it. Secure packaging is ess
access to the item and it must not be

erative for every
steps should be
hain of custody must
tion untikgb
g everyefg who
and r rd what they
entidg?)*to restrict
lééa unattended to

prevent tampering or theft. Evidence'Juust be properly

stored, which may involve refrigera
from moisture, to prevent deterio al
procedures must also be follow dciﬁ

contamination and/or deleterlo ug?

necessary to understand othe{bev1 e
needs. All of the examin ns Q@nal

samples collected must &Qro&& %
All evidence submlttxébto ksﬁ at

an evidence tracki y in
The system is a éé@p R\ﬁbp m used
laboratory case(}nd.igy Eggérs for

evidence. Eq§lt @ correspondi
the outer J€§$} identifier,
tracklng @t while in the
also allG}s intenance of ca

1nclu g ite s 1tted analyses r
andqa atus.

2 é@ffender Samples

In 1996 Idaho passed a law (§19-5501
authorized the creation of a database
DNA profiles of offenders convicted o

ISP Forensic Services began collectin
2000.

The offender samples are collected, n
corrections officers or law enforceme
buccal swab transferred to FTA paper.
for several years at room temperature

Forensic Biology Training Manual
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and protection
on Documented

ﬁé ze loss,
t is also
Sskrequests and
conducted, and
umented.

ory is entered into
formation system.

to assign unique

all submitted

ing barcode placed on
which allows

lab. The system

se information,
equested, reports,

- §19-5518) which

for the retention of
f specific crimes.
g those samples in

ormally by

nt personnel, as a
The sample is stable
because the paper
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contains chemical substances which protect DNA from
degradation by enzymes and bacterial growth.

Offender samples received into the laboratory for entry
into the DNA database are not treated as evidence. The
received date is documented on each sample and the
corresponding information is entered into the computer
system (Tracker). Tracker is used to manage offender
samples and court orders, including but not limited to the
following: identification of duplicates, generiégwn of
unique identification numbers, storage of off er details
(identifying information and offense), thum ‘§lnt/state ID
verification for flagging of criminal hlsqggﬁés, and
tracking the progress of sample processi testing. To
prevent tampering or theft the sampleQS@ust not be left
unattended or unsecured. <>

2.2 Objectives

To introduce the trainee to th ures for
evidence or offender sample Qé pta@? eipt,
o become familiar

documentation, and handli
gé r Casework or Database

with the computer system
sample tracking.

2.3 Practical Exermses(%\' \ e} Q
Reading and obs% @Oa% tlined in the corresponding
evaluation fc\ O\/

2.4 Principles @/%
The an ~;% should ve an understanding of evidence or

offe sample handling, which may include but is not
liQSB to the following:

e Case/Evidence/Offender Sample Acceptance and Receipt

e Computer System (e.g., Evidence Tracking/LIMS, Tracker)
e Chain of Custody Maintenance/Documentation

e Evidence/Offender Sample Packaging and Storage

e Evidence Handling, Retention/Consumption, and
Documentation

e Case Assignment (backlog and tracking procedures)

Forensic Biology Training Manual Revision 2
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3.0 Modulle 3: Supplies, Quality Control, and Reagents

3.1 Background Information and Theory

An important part of QA is routine quality control checks
such as temperature monitoring, decontamination, and safety
equipment checks. It is imperative that the analyst be able
to recognize problems, troubleshoot if necessary, and notify
the appropriate personnel. Documentation is kept to track
the QC checks, decontamination, and any problems erved.
WO
Chemicals and reagents in the laboratory must<§¥ properly
labeled and include a National Fire Protec Qy Association
(NFPA) chemical hazard label. This is a c¢ r coded,
numerical system to indicate the health;, Gﬂammablllty, and
reactivity hazard of chemicals; symbo%§~ or special
precautions may also be included quirements also
apply to reagents prepared in the LQ§ In addition,
documentation of all reagents ma 1n chemicals or
reagents received into the lab @WSt'kf rzgg?ded in the

appropriate logs. O (\ @

When working with chemicafz ‘& ' equipment should be
worn and safe handling ho o ed. The material safety
data sheet (MSDS) ca @} lp esource for chemical
handling and should l or each substance used in
the laboratory. data regarding the
properties of a ar stance It is intended to
provide work y personnel with procedures for
handling or w w hat substance in a safe manner.
The form 1Kalu e ation such as physical data,
tox1c1t ealth e ts, reactivity, storage, disposal,
prote ve equipme and procedures for handling spills.

3.2 <§*§§¥lve5

To gain familiarity with ordering of supplies, reagents, and
quality control in the Biology Section. After completion of
this module the employee should be able to make reagents,
order supplies/chemicals, and perform/document routine
quality control checks.

3.3 Practical Exercises

Reading, observation of individual procedures (documented on
the observation log), and the hands-on exercises listed
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below. All reading and observations must be completed prior
to performing the corresponding exercises.

e Perform weekly quality control checks.
e Perform non-instrumental monthly quality control checks.

e Perform non-instrumental quarterly quality control
checks.

3.4 Principles and Knowledge S

The analyst should have an understanding of t\SSbaboratory
procedures concerning general quality controK\
reagents/supplies used in the laboratory,c%§abh may include
but is not limited to the following:

NSD

©

e Reagent Preparation and Log QN
e Purchasing Card Training {gb <Q
e Ordering and Documentation QO C)O

e Chemical Inventory

e MSDS and Safe Handllng ggbhe s/Reagents

e TLabeling and Documerga é Eﬁlles and
Chemlcals/Reagents ed in the Biology
Section

e Quality Contrc%"& @é Q
P

Forensic Biology Training Manual Revision 2
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4.0 Module 4: Biological Screening

4.1 Background Information and Theory

4.1.1 Blood Tests

A suspected bloodstain is first processed using a
presumptive test. The test depends upon the catalytic
peroxidase—-like activity of the heme group of hemoglobin,

which catalyzes the oxidation by peroxide of a ganic
compound (phenolphthalein or o-tolidine) to (9 d a
colored product. These tests are not speci ‘} to blood,
therefore, a positive color test alone s d be

interpreted as an indication of blood rather than a
positive identification. However, a Q@ative result 1is
indicative of the absence of detect quantities of
blood. Color development before t 1on of hydrogen
peroxide may be due to the pre Q@;SD éié chemical oxidant.
Several other substances may g% 1tfe color

reaction for these presumptlﬂg et ver, they can
generally be visually dlS é@@( blood.

The presumptive test 1§<%ot &g@ kz) for human blood so
once a positive resu further steps must be
taken if conflrma 1g1n is necessary. One
test is based on no al detection of human
hemoglobin and @e ime is dependent on the
concentratio aum emoglobln present will combine
with a dy eggél dy to form an antigen-antibody
complex. éé;%gfgrates to the test region where
it is imﬁb d a visible line forms. For positive
resul it s o?$§2%e stated that human blood is

indj ‘a ed, rather”than detected or identified, as some

oﬁ% uman species, such as higher order primates and
ers of the mustilidae family, may produce a positive
<2result

4.1.2 Semen Tests

The acid phosphatase test is used as a presumptive
screening test for semen. Naphthyl phosphate is acted
upon by the acid phosphatase enzyme to produce naphthol,
which then combines with diazo blue B dye to give a
violet-colored complex. Seminal acid phosphatase, which
originates in the prostate gland of males, occurs at
concentrations 20 to 400 times higher than that of other
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Page 7 of 34 5/23/12
Issuing Authority: Quality Manager



body fluids and is present at higher concentrations in
humans compared to other animal species. Since acid
phosphatase occurs in other human tissues, animals, and
plants, a positive test does not confirm the presence of
semen. On the other hand, since this assay is dependent
upon the amount of enzyme present, a negative acid
phosphatase test does not necessarily mean that a stain
does not contain semen.

The microscopic identification of spermatozoa

conclusive test to identify the presence of s . Human
spermatozoa have a distinct size and morpho 4§y, but sperm
cells of some species, other cells, and e aneous objects
may appear similar. The “Christmas Tre Staining method
is used to increase the contrast of t €)sperm to aid in
identification. The method uses tw yes’ containing
nuclear fast red and picroindigo qggalne which results in
nuclear material staining red a oth \gellular

components green. Additional&% f§:§> ibit a
differential staining patter@? acrosomal cap
stains a lighter red (pin ‘)\ éf&lnder of the

head <2()

The presence of seme an ﬁ} tive samples is
confirmed with the he human semen-specific
protein p30. P3 tein produced in the
prostate gland q%%ﬁ in males. The test is based
on the immung 1ca

ion of p30 and operates in a
manner llke 1rm§§§ry test for blood. P30 may also
be detec al blood of males with prostate
cancer aé§; d in urine, probably due to leakage
from Qﬁ%stat rethra. P30 is present in semen of

sev 0ld WorIMdY/monkeys, but has not been detected in
from other mammals.

Q 3 Sallva Test

Saliva is difficult to conclusively identify because of
the lack of sufficient amounts of detectable substances
specifically unique to saliva. While it is not unique to
saliva, the enzyme oa-amylase provides an important
parameter for saliva stain identification. Other body
fluids that may contain a-amylase include the following:
pancreatic juice, fecal material, urine, blood, and semen.

Methods for testing a-amylase depend on the enzyme’s
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ability to hydrolyze starch. Tests to distinguish between
salivary and pancreatic amylase exist but are not commonly
used in the field today.

4.1.4 Urine Tests

Like saliva, urine is difficult to conclusively identify
because of the lack of sufficient amounts of substances
unique to urine. Urea and Creatinine are two substances
found in high concentrations in urine. These %égxtances
can also be found, at lower concentrations, i her
fluids including: blood, perspiration, salixs\and semen.

Urea is detected using the enzyme ureasé%) Urease causes
the urea to be broken down into ammonx@band carbon
dioxide. The ammonia is then detectéd‘using an indicator
chemical. It can also be detecte litmus paper as
the reaction will cause an increé; &%

g%hllsm It can be

of picric acid.
will change the
orange.

Creatinine is a byproduct of@orm lcrg
detected by applying a saR&§htedé§?l

The result is creatinin @} ra :

color of the solution om yggﬁo

DNA analysis 1is t% ngll o%;i%)formed on urine stains.

Urine is compose ter and salts and has a
very low cellul )Qi: on. Additionally, the

bacterial cogﬁSﬁt 130 ur an cause DNA degradation of
the llmlted ular material present.
4.1.5 Fece€§Te (E)

Feca]<1 tter tqu) g involves the identification of
uro inogen, yproduct of bilirubin metabolism.
rubin is a byproduct of the breakdown of heme, a
*Q ponent of red blood cells. While not unique to fecal
<2n@tter, it is found in high concentrations in the feces of
carnivores and omnivores but will not be found in that of
herbivores. Urobilinogen is oxidized to water soluble
urobilin, when combined with alcoholic zinc acetate. This
compound will fluoresce a bright green color when exposed
to UV light.

DNA analysis is typically not performed on fecal matter or
stains. Bacteria comprise approximately one third of
fecal matter causing rapid DNA degradation. In addition,
many inhibitors of PCR are present in feces including:
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bile pigments and salts, polysaccharides and bilirubin.
If these inhibitors are not removed, traditional
extraction methods typically fail to yield a DNA profile
from the sample.

4.1.6 Alternate Light Source

Dried stains of physiological fluids such as semen, saliva
and urine can be difficult to locate on an item of
evidence under normal room lighting conditions. QLight
travels through an energy spectrum from ultrayielet to
gamma radiation. The visible light spectru \*s between
400 and 600 nanometers (nm). Under stand lighting
conditions (normal room lighting) dry s n stains are
visible at approximately 350 to 400nmy (yhich is below the
range of visibility for the unaided . If the stain is
exposed to light of a longer wave th<§ower energy
(ultraviolet (UV) light), in a eneQ? oom, particle
excitation occurs causing flu C CQQ der these
conditions semen stains haveqa st 3;3 dble fluorescence
at approximately 450 nm. sualize this
fluorescence a filter m e lock all light
except for that withbn<2§3 Q@e 50nm. This is done
by using orange colo §§ g ther substances may
also fluoresce at vel hs of light which is why

follow-up with a Q$sb <2§:kmucal test 1s necessary.

4.1.7 Infra- Red*(@)
Bloodsta Q @

and denl e ds
lightd ho

(Ciﬁéed fabrics such as black fabrics

ficult to visualize. IR

can be used to aid the analyst in

loc these g Dark fabrics and bloodstains will
{égi most of the llght in the visible spectrum, making
§$> fficult to distinguish the stain from the background.

<2 nfrared lighting (700 to 900nm) causes dark fabrics to
reflect visible and infrared wavelengths of light. If
present, a bloodstain on the fabric will typically still
absorb both wavelengths of light. This will result in the
background/fabric appearing white or grey while the
bloodstain will still appear dark in color.

4.1.8 Evidence Examination/Sample Selection

Once the methods for locating and identifying potential
biological evidence have been learned, it is important to
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be able to put them to use in examining evidentiary
materials. During evidence examination, one should be
aware of the potential importance of other types of
analyses and every effort should be made to document,
conserve, and/or collect these samples (e.g., bloodstain
patterns, trace evidence, latent fingerprints, and DNA) so
they are not lost. The presence of other types of
evidence is useful in directing the examinations conducted
and the order in which to do them. It is important to
evaluate the significance of biological stains Gbrelatlon
to the evidence item and the entire case, esp ally in
determining stains/samples to be selected analysis.

In order to accomplish this, a police re qégééhould be
obtained to assist in directing/focusin evaluation
and analysis. When sample selection Q\ urs, the report
shall clearly indicate what was te éb and make no
inference about the entire popula

The following measures must b

contamination of evidence du h natlon process:
examine victim and Suspec ’ 1dem£>' /or evidence and
reference samples separ. ne item of evidence
at a time, use clean exu 1na r for each item,
properly clean 1mple§§bts ﬁ@ ench, and change gloves

as necessary. Thl§§9€ e ec%;§ important with the
increased sensiti rase Chain Reaction (PCR)
DNA typing meth s ()\

O A
4.2 Objectives \Q \ Q/

Gain the k&é@ and mastery of the technical skills
necessa to ex rocess items of evidence for the

presen of blolog 1 substances. This includes, but is not
limi to the following: safe handling of biohazards;

ob £3 ation, documentation, sample selection, and collection

tains (and trace material where appropriate); body fluid
identification; and communication of findings through written
reports. Upon successful completion of this module, an
analyst will be able to perform casework processing up to and
including the assembly of a "DNA Packet", write evidence
screening reports, conduct QC checks of critical screening
reagents, and participate in research and/or validation
relevant to the development and improvement of screening
techniques employed in the Biology Section.
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4_3 Practical Exercises

Reading, observation of individual procedures (documented on
the observation log), and the hands-on exercises listed
below. All reading and observations must be completed prior
to performing the corresponding exercises.

Note: Samples that are collected and/or prepared f use in
the hands-on exercises may be retained for use in ture
testing exercises. Some samples may include tf§§£ previously
collected and stored frozen.

@
4_.3.1 Blood/Semen Sensitivity %
O
e Prepare serial dilutions o iquid blood and
semen to at least =1/10, Gb. ace 50 pl of each
dilution onto clean WE%G} cl d allow to air
dry. 5<l

e Test the blood dil n@ available
presumptive reag@ K&. @ ilter paper
a negative result

scratch method<% E?
is obtained, de Q§§ dg)mlnlmally sized
cuttings a e;ﬁ rectly until a negative

result 1
e Test a e d’ bloodstains with each
pres (use direct cuttings only as

§;§ thcggemgg dilutions with freshly prepared
ase reagent using the moistened swab
meth <%£ the point a negative result is
{S’ obtainé;> begin taking minimally sized cuttings
{Q and test them directly until a negative result is
<$) achieved. Additionally, choose a high
<2 concentration and a low concentration stain and
perform AP mapping on them.

e Test a variety of ‘aged’ semen stains with the
acid phosphatase reagent, as well as semen-
stained vaginal swabs at varying post-coital
intervals up to at least 48 hours and from at
least two different couples (one set is to be
freshly collected and, if available, the other
previously collected and stored frozen).
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4_.3.2 Blood/Semen Specificity:

e Prepare stains from a wide variety of body
fluids, fruits, vegetables, and other substances.
Test the stains using each of the presumptive
blood and acid phosphatase reagents. It may be
desirable to test some items (e.g. fruits and
vegetables) fresh as well (consult the literature
and trainer for specific items to incl ) .

e Test various non-human bloodstains ggb‘available)
using the presumptive blood reage

<
4_.3.3 Alternate Light Source 0%

e View all stains prepared t far (blood and
semen dilutions, body fl 1ts, and
vegetables) with the ht source (at
each available wavele any
observations unde th ’&pon@ UV light).

e Place a small am§§b a variety of
unstained fabr to include, but not
limited to b i§ 1c, Ceenlm, and floral-type
patterns). h the alternate 1light
source K&Zﬂl 1115 e wavelength for the

observ herent fluorescence,
quen e patterns and/or any effect
4.3.4 IR Céerg@&é égcroscope

iso Place a(3br1ety of bloodstains (to include fine
spatter, drips, and transfer stains) onto a
(§Q minimum of two different dark colored fabrics
<2<~ (one of which is black). Allow the stains to
air-dry and view them under bright light using
the stereomicroscope, taking notes on overall
appearance of the stains. If available, also
examine the previously stained black panties.

e FExamine the above items with the available IR
cameras. Note observations regarding color,
general stain appearance, and ease of
visualization under IR vs. room lighting.
Photograph a representative sample of the stains
under both lighting conditions.
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4_3.5 Microscopic Exam for Sperm

e View the photos of various animal sperm and
describe (may include a sketch) the general
appearance and stain patterns of each. Various
yeast photos should also be reviewed as a general
guideline only.

e Prepare an unstained slide and a ‘Chrisfmas Tree’
stained slide of neat semen. Examin th
slides under the microscope (using mé?unw powers
of magnification) and note the ge appearance
of sperm and/or any other cellﬁgszberved on each.

e Extract each of the previousl epared semen
dilution stains and prepare “\ tained slide.

View each of these slides (S%ér the microscope

and note any observation QD I
approximate number of ﬁ} ma
each using both descr<2 1. few, moderate,
many, etc. and/orq?ln agily (1@%#/200)( and 1+ -
4+) terms. Addla\ albg) any other cells

observed. Do representing each

oa observed for

of the numeri 1 a photograph. The
Trainer wi e%éb a €§presentative sample of
these slji nf the rating of the number
of sperm %

e Prep es of semen-free vaginal
s s, an unused lubricated condom

ermlc semen stain, a bloodstain
usly examined post-coital swabs.
1e nder the microscope and note the

.K general pearance, numbers, and stain patterns
of any cells observed.

Note: All of the remaining extracts from above should be
retained for use in p30 exercises.

Q‘OQ

4.3.6 P30

Prepare or use previously prepared extracts for the
following samples: semen dilution stains, post-coital
swabs, aged semen stains, and body fluids (must
include a urine sample collected from a male). Test
each of the extracts using the Abacus P30 test cards,
according to the laboratory protocol.
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4_.3.7 Hematrace

Test the following items according to laboratory
protocol, using the Abacus Hematrace test cards:
previously prepared bloodstain dilution series,
various aged bloodstains, body fluids, and animal
bloodstains (as available).

4.3.8 Saliva

9

e Obtain a fresh saliva sample and pregage a
dilution series to 1:1,000. Using~ﬁh analytical
method for Phadebas, test eachﬁﬁggy ese dilutions

to determine the sensitivity o e method.
Additionally, saliva samples* osited on at
least five different subst s (e.g. gum, eating

utensils, etc.) and knoth llz&& (neat, 1:100,
and 1:500) from at le WO erent
individuals are to be estéESAc ding to

laboratory protocol(b
e The spec1flclty od should also be
determined by ri body fluids and

animal saliva
\Q)

4.3.9 Urine > e}
@\' \Y (QQ
o Obta aygh fgg sample and prepare a

dlé ie 1:500. Using the analytical

se and Creatinine (as available),
ese dilutions to determine the
ensi) Vi of the method.
{SA The sp icity of the test method should also be
determined by testing various body fluids and
{$§Q animal urine, as available.

QS 10Feces

The following samples are to be tested using the
analytical method for Urobilinogen: fresh human fecal
stain, various body fluids, fecal stains from wvarious
animals as available, and a stain prepared from
Vegemite. Slides made from extracts of the human
fecal and Vegemite stains are also to be prepared,
stained, and viewed under the microscope for
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observation of general appearance and any cells
present.

4_.3.11Case Review and Hands of the Analyst

e Review a minimum of ten case files (encompassing
multiple sample types and analysts) to include
note format, evidence description,
sketches/photographs, sample selection, report
writing, and communication logs.

e Process casework samples while under @Dnstant
observation by the trainer or desi ted
qualified analyst in custody of d&é items. The
trainee will handle, examine agg)perform testing
on each item. The case analy will provide case
documentation, with the trx;_ e initialing test

results. The report wil Qb séied by the
qualified analyst/trai Q} , the trainee
will also prepare a s ar testing
results using the‘ oved re s statements
listed in the bidi\ v/ ud Nty manual.

4_3.12Mock Cases Q \® (')0
Process a ming@ & biological screening
cases and wri §§é? each. The documentation

and analy to be performed as would be
done in q;$> ormal casework.

Note- \h— r ases may be processed in addition to
mock Ca a@ able.

4-3-13®&s§|ty Contxal

\OQ

4.4 Principles/Knowledge:

Perform critical reagents kit QC.

The analyst should have an understanding of biological
evidence screening, which may include but is not limited to
the following:

e Evidence Acceptance Policies and Testing Schemes
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e Understand Screening Tests (e.g., theory, mechanism,
sensitivity, limitations, various techniques, utility
of controls, and safety hazards)

e Application of Biology Protocols for the Identification
of Body Fluids

e Methods of Evidence Documentation
e Methods to Avoid Contamination
e Sample Selection Methods and Conclusions

e Case File Content and Organization %
e Report Writing and Communication .(ﬁa
e Quality Control @\
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5.0 Module 5: DNA Analysis

5.1 Background Information and Theory

DNA (Deoxyribonucleic Acid) is genetic material found in the
nucleus of most cells in the body. DNA is comprised of
nucleotide units that are made up of three parts: a
nucleobase, a sugar, and a phosphate. Half of a person’s DNA
information comes from their mother and the other half from

their father. The variation passed down in the f of
alleles, is what makes DNA analysis such a powe tool in
the field of forensics (Butler, 2001). <:§

A wide range of equipment is used in the pgékess of
conducting DNA analyses. It is importan o ensure that the
staff is trained to properly use the pment and that it is
regularly maintained and/or Callbrat cumentatlon is
kept to track periodic function c enance,
problems, and repairs or replaceﬁgg?

5.1.1 History Q/
¥ @

DNA analysis has been dg%d,lﬁb h?;E 1ld of Forensics since

1985. Prior to DNA &éblng\Skonﬁ ional serological

methods were utilij hey did not allow the
analyst to make éé@ m&} Qgggments as to the identity
of an 1nd1v1dua type of forensic DNA analysis
used was res ent length polymorphism (RFLP).
RFLP is po 1llty to differentiate
1nd1v1du ts application to forensic science
is llmltém the large sample size required. PCR
(pol ase actlon was introduced into the field

of ga ensic blOl y to address these limitations.

<2 S%.has been successful in yielding genetic information
from degraded samples and those of limited gquantity.

Early commercial kits (AmpliType HLA DQ-oc, AmpliType
PolyMarker and D1S80) were successful at typing degraded
samples, but their discriminating power was lower than the
RFLP method. This and other limitations lead to the
development of the current method used in forensic DNA
analysis, short tandem repeats (STRs). STRs are stretches
of highly polymorphic, repetitive DNA sequences. The STR
method has the benefits of the other PCR based systems but
without most of the limiting factors, such as lack of
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discrimination and clearly defined statistics. PCR based
systems are highly sensitive, therefore special handling
techniques must be used to prevent sample contamination.

5.1.2 Extraction

DNA must first be isolated from other cellular components

and any non-biological material, as any residual material

may inhibit subsequent analysis. The extraction procedure
varies somewhat according to the type of biolo 'le
evidence present, the amount of evidence, the(%Zhds of
cells present, and downstream processes. <:&

Chelex extraction is a rapid method in %chh the samples
are boiled in a solution containing &€ds of a chemical
called Chelex. Boiling breaks open @ﬁé cells to release
the DNA and the Chelex binds extragéé aterials, which
might interfere in the analysis.c§; {? ult is isolation
of single-stranded DNA.

Organic extraction 1nvolves 1a]@ dition of several
chemicals to lyse cells %§ nts to separate
the high molecular welgﬁ? nded DNA from
cellular components. D, 1s f rther purified and
concentrated using ﬁB'Cl

Silica coated m %tl@ ar es can be used to rapidly

purify DNA. Qqég nx§. lysates binds to the silica
pa Q%h

surface of the presence of a chaotropic

salt. T Gi then separated using a magnetic
source, edhmponents are washed away. DNA can
then b ua§33j1 er or a low-salt buffer. This method

can égssed to an-up inhibitors following other methods
an Qbs ideal for automated liquid handling with robotics.

{g%ferential extraction relies on the different properties

<2of epithelial cells and sperm cells in order to separate
them from each other before DNA is isolated. This
procedure involves preferentially breaking open the
epithelial cells with chemicals and then isolating them
from the sperm cell fraction. The sperm cells are then
lysed with a different set of chemicals. Both fractions
are then subjected to the organic or magnetic particle

extraction.
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FTA paper causes cells to lyse upon contact with the paper
so a portion of the paper need only be washed with
extraction buffer to remove inhibitors and purify the DNA.

5.1.3 Quantitation

Before the analysis proceeds, it is imperative to
determine the quantity and quality of DNA. Because a
narrow concentration range is optimal, determination of
the amount and condition of DNA in a sample isdggzential
for most PCR-based systems. Too much input D can result
in peaks that are off-scale for the measure W technique.
Too little template DNA may result in all ‘drop-out’
because the PCR reaction fails to ampli the DNA

properly. \0
Real-time PCR (RT-PCR) or quantita él

technique used to amplify and 51mQ
or more targeted sequences 1n€:t
he

RT-PCR is a
sly quantify one
)&le . Presence of

those sequences is detected acgsg progresses in
real time, by measuring flu r excitation with
a laser; increased produc au ed fluorescence
at each cycle. Ampllf é&éh ally doubles at
every cycle during th pQQS tidl phase and relative

amounts of DNA can %5 by plotting fluorescence
against the cycl be garithmic scale and

comparing the r ts\§©® @ﬂldard curve produced by RT-
PCR of serial@ut@@séa known amount of DNA.
5.1.4 Ampllt\i\Qloe)O O\/

PCR is n)&%at{%)process in which specific regions of
<§repllca over and over again to yield many
co s of particular sequences. This molecular ‘xeroxing’
ess involves heating and cooling samples in a precise
<2 hermal cycling pattern for ~30 cycles. During each
cycle, a copy of the target DNA sequence is generated for
every molecule containing the target sequence.
Theoretically, after 30 cycles approximately a billion
copies of the target region on the DNA template will have
been generated. In most forensic applications,
fluorescently labeled primers are used to amplify and tag
specific regions of DNA. The resulting PCR product is
then of sufficient quantity, and in a detectable form for
genetic analysis.
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5.1.5 Detection

The PCR products, or fragments of DNA, must be separated
and detected. Capillary electrophoresis (CE) is used to
separate the fragments by size. The negatively charged
phosphate groups of DNA cause migration away from the
negative electrode and toward the positive electrode when
an electric field is applied. A wviscous polymer,
contained within the capillary, acts as a sieving medium
in which smaller molecules will pass more quic Q) As the
DNA fragments travel through the capillary th eventually
reach a laser window where they are illumin 4éd, which
excites the fluorescent dyes attached to Qgééfragments and
light is emitted at a specific waveleng or each dye.
The light is collected and separated ngrdlng to
wavelength. The data collection so ﬁgkre collects the
light intensities and stores them.e£> trical signals.
Computer software is then used '\anal{? the collected
data and present it for inter

CE allows for automation q\ QS? injection,
separation, and detecti1 ions are fast,
little sample is used, ézgés Qﬁg asy, and cross-
contamination risk 1§Sbed <i)

5.1.6 DocumentatlonCé§S>Eg?S>EEE:ZampIe Selection

Once the appgzggga §$co “§ents of DNA analysis have been
successfull m ed is important to be able to put

them to QE: in d &:)ng case analysis. Taking proper
'éaﬁng out worksheets, choosing the

notes, cO¥regc

prope Qgetho 3;§zAlysis, and carrying out each step

whi {3 oiding tamination are important during the
sis of case evidence and database samples.

<2$%e following measures must be taken to avoid
contamination during analysis: properly clean implements,
plates/tube racks, and workbench; use clean examination
paper; separate question and known casework samples by
time and/or space; use appropriate blanks and controls;
and change gloves as necessary.

It is important to be organized, clear, and concise, while
including important details during case documentation. It
is also important to not lose sight of the overall details
of the case while conducting each step of the analysis.
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5.2

5.3

Proper avenues should be taken to obtain the information
needed about the case to enable proper sample selection
and analysis. One must be organized in the handling of
information for each case and be able to properly organize
the documentation in the form of a note packet and report.
The report of analysis will reflect results for only the
sample (s) selected for testing, without making an
inference about the entire population.

Objectives Q)@

To gain the necessary knowledge base and mast of the
technical skills needed to perform all aspec of DNA
analysis. This includes, but is not limit to, the

following: historical understanding of B analysis and its
application in forensic science, theoasgjcal and applied
Yy

skills in DNA methodologies, familia th
instrumentation, contamination awa ess use of ‘clean
technique’, mixture 1nterpretat1 ant population
genetics and statistical analy essful
completion of this module an\\ lys@b e able to operate
the necessary instrumenta (D (i d
performance/documentation Nf m e e), perform,
interpret, and communi thé?re of DNA analyses,

ticipate in
e future development and

improvement of DN etthb employed in the Biology

Section. ‘Q K @
(\
< O\’

conduct critical reagé?ﬁ
research/validation gg

Practical E \ms

Readlng\ ser\g f individual procedures (documented on
the o vation 10532 and the hands-on exercises listed
belo All reading and observations must be completed prior

t rforming the corresponding exercises.
5.3.1 Casework

Exercises need not be performed in the order listed below.
Retain all collected and/or prepared samples and extracts
(store frozen) for use throughout the hands-on exercises.

5.3.1.1 Extraction

e Obtain known liguid blood samples from five
different individuals and prepare two 5ul
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bloodstains from each. Extract the entire stain on
the Qiagen BioRobot EZ1 (s) using a 50ul elution
volume for one set and 200ul for the other.

e Prepare serial dilutions of two blood samples to
1:500 and make three 5ul stains for each dilution
amount. Perform EZ1l, organic and chelex extraction
for each dilution.

e Perform EZ]l extraction on various body fluids
(collected from a single individual as mugh as
possible), included but not limited to d,
semen, aspermic semen, vaginal fluid, ‘HAair, saliva,
urine, and feces. Compare liquid ve(éus stains
where applicable.

e Collect reference oral swabs fr he mother,
father, and child(ren) of at %géSt three different
Z

families. Extract each on t 1(s).

e Prepare mixtures of the fo QZ i ody fluids
collected from differe )g; (male and
female where appropr&.r%% éLk‘E%g of 50:1, 25:1,
10:1, 1:1, 1:10, 1: 2 qu y volume:
blood:semen; saliv ‘blood;
saliva:blood; e@i form EZ1 extraction
on each of the

tu<§ S ng the differential
extraction m h samples containing semen

(except s
e Perform t? é%k extraction (organic and EZ1)
on sem ta inal swabs collected at varying

postgbita th& (to at least 48 hours).
5.3.1. Z%Xntolﬁgo

£5'81ng théC}urrent quantitation kit, prepare the
<Q standard dilution series. Perform a quantitation
<$) of these standards and print the standard curve.
<2 Compare the R? and slope to that of the kit QC/SRM
2372 results.

e Prepare a dilution series (similar to that of the
quantitation kit standard) of the positive
amplification control (2800M). Perform a
quantitation of these dilutions and, without using
the automated 7500 results form, perform the
normalization calculations.

e Retrieve 10 previously quantitated extraction
control samples and note the concentration listed
for each. Re-quant each of these 10 samples and
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compare results to those previously obtained.
Manually calculate normalization dilutions for

these samples. Import the results into the
automated 7500 results form and re-calculate the
normalization values using the form. Compare the

results and note any differences.

e Prepare a written summary of all observations made.
If differences are observed from known values (or
previous results), discuss the 81gn1flcance and
give possible reasons for the dlscrepan%z ’

known.
A

Note: Samples extracted in 5.3.1.1 wil Iso need to be
quantitated (see below); however, t are independent
of successful completion of this s@tlon.

&

e Perform quantitation and no izgtion calculations
on each of the samples exé§acte 5.3.1.1.
Compare the concentrati rom body fluids

of the same 1nd1v1dua upllcate
samples extracted {b dl re ethods or
different elutio lum

5.3.1.3 Amplificati {\
N o

e Prepare a %5} @ Qs from 2ng - 0.03ng of
2800M or@re )&?{‘tracted and quantified DNA.
Ampli 2§$am sing the approved protocol.

o Preg} a Q} series of high concentration
sa&@ es<$;h reviously extracted/quantified or
ng}ly e /quantified) from 10ng - 2.5ng.

L\ mplify using the approved protocol.

Q§'Amplify each of the extracted/quantified samples

c) listed in 5.3.1.1.

Q5-3-1-4 Capillary Electrophoresis and Data Analysis

e Using provided electropherograms (single source and
mixtures) and sizing tables, manually genotype each
sample, taking into account stutter and any other
artifacts that may be present. Analyze the
corresponding .FSA files in Genemapper ID. Compare
the allele calls made.

e Perform Genetic Analyzer instrument setup (trap
flush, water wash, buffer change, water change,
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polymer change or replenish, and array change if
necessary) . Prepare and run a matrix/spectral
calibration, as well as a spatial.

e Run the sensitivity dilution series amplified in
5.3.1.3 at 3 seconds, 5 seconds, and 10 seconds.
Analyze the data and observe any stochastic
effects/allele drop out and the lower limits of
detection.

e Run the high concentrations samples amplified in
5.3.1.3. Analyze the data and note any
stutter, pull-up or other artifacts t may be
present. Dilute amplified product rerun as
warranted.

e Run the single source bloodstai O*?5Oul/200ul
elution and dilution series) a1 analyze the data.
Note any stochastic effects/ ele dropout and
calculate peak height ratiggbfo \\Fterozygous loci.

e Run the body fluid m1xt<i§) s£ varying
injection time as necessar Qig the data and
note the levels at w é’h X&u @%omponent can be
detected. Perform ations, as
appropriate, to é% in te{@} ing the most likely
major and minorygeno es

e Run the remaj r t amples amplified in
5.3.1.3, w@%?1n i jec n times as necessary.

Analyze €”da a rform mixture deconvolution
as app

1a§$} <Z/
5.3.1. SSF\Q&U
\Qgerfo AZ§2>Stlcal calculations for paternity on
ach of family samples.

<§Q Perform random match probability or mixture
{S) calculations (likelihood ratio or probability of
<2 inclusion/exclusion), as appropriate, for one set
of body fluid mixtures and the post-coital samples.

5.3.1.6 Case Review

Review a minimum of ten case files (encompassing
multiple sample types and analysts) to include note
format/worksheets, evidence description,
sketches/photographs, sample selection, statistics,
report writing, and communication logs.
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5.3.1.7 Mock Cases

Process a minimum of two mock DNA cases and write
reports for each. The documentation and analysis of
items are to be performed as would be done in the
course of normal casework. A previously analyzed (or
known results) proficiency test may be substituted for
one of the mock cases.

Note: non-probative cases may be analyzed in e&ItIOI”I to
mock cases as available.

Q}
5.3.2 Database %

5.3.2.1 Extraction (O\O

e Obtain buccal FTA samplesgifom. \%nnlmum of 16
different individuals mples using the
BSD puncher and perfo 1on, manual DNA

IQ extraction, and omai§§ k DNA IQ
extraction on ea éﬁ}
e Obtain 40 buccafagc% xgﬁp may use duplicate
samples 1if neaéésar h the samples into a
checkerboa é s&es alternating with
blanks) p\gber th the BSD puncher.
p{ &

Extract tbe g the Automated Biomek DNA IQ

method(b %
° Obtqé mlaéS}2f§y 3 buccal FTA samples (include 1
P

nt unch each sample onto two
63 re } with the BSD puncher. Perform
<%utom QC? mek DNA IQ extraction with an elution
f

Qb volume o 00ul for one set and 50ul for the other.

QQQS 2.2 Quantitation

Using the current quantitation kit, prepare the
standard dilution series. Perform a quantitation
of these standards and print the standard curve.
Compare the R? and slope to that of the kit QC/SRM
2372 results.

e Prepare a dilution series (similar to that of the
qgquantitation kit standard) of the positive
amplification control (2800M). Perform a
quantitation of these dilutions and, without using
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the automated 7500 results form, perform the
normalization calculations.

e Retrieve 10 previously quantitated samples and note
the concentration listed for each. Re-quant each
of these 10 samples and compare results to those
previously obtained. Manually calculate
normalization dilutions for these samples. Import
the results into the automated 7500 results form
and re-calculate the normalization wvalues using the
form. Compare the results and note any'Qb
differences. O

e Prepare a written summary of all ob ations made.
If differences are observed from dZWn values (or
previous results), discuss the sigAificance and
give possible reasons for the 8idcrepancies, if
known.

Note: Samples extracted i% @II also need to be

quantitated (see below); are independent

of successful completio Q/
N ol

e Perform quantita 6) an o zatlon calculations
on each of the s ple&v Rtg ed in 5.3.2.1 (Manual
quantlflcatlom\' tuﬁ\ e performed on the
manual DNA extracted samples will
not be quégp are the concentration
obtained(}rom é?pl gzﬁzsamples extracted with

diffe Q m %ﬁod@ different elution volumes.
5.3.2.3A \ QY
"Q |f|6 %O

repare ution series from 2ng - 0.03ng of
Qg\ 2800M orq;§ev1ously extracted and quantified DNA.
<Q Amplify each sample using the approved protocol.
<S> e Prepare a dilution series of high concentration
<2 samples (may be previously extracted/quantified or
newly extracted/quantified) from 10ng - 2.5ng.
Amplify each using the approved protocol.
e Amplify each of the extracted/quantified samples
listed in 5.3.2.1. Normalization and amplification

setup of the manual DNAIQ plate will also be done
manually.
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5.3.2.4 Capillary Electrophoresis and Data Analysis

e Using provided electropherograms and sizing tables,
manually genotype each sample, taking into account
stutter and any other artifacts that may be
present. Analyze the corresponding .FSA files in
Genemapper ID. Compare the allele calls made.

e Perform Genetic Analyzer instrument setup (trap
flush, water wash, buffer change, water change,
polymer change or replenish, and array q?%%ge if
necessary) . Prepare and run a matrix/&éébtral
calibration, as well as a spatial.

e Run the sensitivity dilution ser%gszamplified in
5.3.2.3 at 3 seconds, 5 seconds, d 10 seconds.
Analyze the data and observe Q%ébstochastic
effects/allele drop out and {} lower limits of

detection. QD

e Run the high concentrat{% a@§? amplified in
5.3.2.3. Analyze the é;j any -A,
stutter, pull-up or, f%s that may be
present. Dilute a and rerun as
warranted.

e Run the samp mp{E i3 5.3.2.3, varying
injection tj m§§ a ry and analyze the data.

5.3.2.5 Previous&%f @n er Samples

Proces R{K' s of previously-typed offender
samp ud€;y extraction control and reagent
bla \;S@S e. The documentation and analysis
ﬁéiampl 0 be performed as would be done in the
QBU se of n al database analysis. Previously
nalyzed (or known results) proficiency test samples
(§Q1nay be substituted for some of the offender samples.

<2 3.3 Quality Control

e Perform critical reagents kit QC.
e Perform monthly maintenance/QC on instruments.
e Perform quarterly maintenance/QC on instruments.

5.4 Principles/Knowledge:

The analyst should have an understanding of DNA analysis,
which may include but is not limited to the following:
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e Fulfillment of Coursework Requirements (dictated in
current national guidelines)

e Basic Forensic DNA Knowledge (e.g., terms, biochemistry,
technological history, statistics/population genetics,
and mixture interpretation)

e Understanding of DNA Methodologies (e.g., theory,
mechanism, sensitivity, limitations, utility of controls,

and safety hazards)
e Application of Biology Section Protocols foiggg? analysis

e Assessing Biological Samples for DNA Analyg& (Sample
Selection Methods for Casework)

e Methods to Avoid Contamination <2§b
e Case File or Database Packet Contenb{?md Organization
e Report Writing and Communication
° Operation/Maintenance/Documentapéan of<Instrumentation in
the Biology Section Qo C)O
@ xS
< @&

N
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6.0 Modulle 6: Court: Decisions and Testimony
6.1 Background Information and Theory

Often times following the completion of an evidentiary
examination and issuance of a report, the analyst is called
to present those results to a jury. It is important not
only for the analyst to understand the techniques employed
and the interpretation of results, but to be able to explain
them to a group of people who may not have a sci

background. This explanation is achieved throu a series
of questions and answers between the attorney \2nd the
analyst. It is therefore important to beco familiar with
court proceedings and testimony etiquette N order to answer
these questions factually, accurately, Qgﬁ concisely. The
analyst must remember that he/she is entlng facts
regarding the evidence and analytlc es ts and should
remain an unbiased witness throigrs E%roceedlngs

To introduce the tralneegéé}me {gba.§£§§tem in the state of

Idaho, relevant case law ¥ega g ntific testimony, and
to acquire the knowled beasqghn?:§Zills necessary to become

a competent expert wi Ss
&L, Q

6.3 Practical Exercises, <§§~

Reading, obs n ‘<;6k courts, as outlined in the

corresponding Valqg?(%)

6.4 Princi plé/Knovh)d6@

Theieéglyst should have an understanding of courtroom
tqgsﬁ ony and procedures, which may include but is not
ted to the followilng

6.2 Objectives

e Relevant Literature and Court Decisions
e Courtroom Procedures and Rules

e Proper Attire and Demeanor

e Responsibilities of an Expert Witness

e Court Calendar and Subpoenas

e Curriculum vitae (CV) Preparation

e Discovery Requests
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7.0 Modulle 7: Combined DNA Index System (CODIS)
7.1 Background Information and Theory

The Combined DNA Index System (CODIS),established and funded
by the Federal Bureau of Investigation (FBI), is a computer
software program for the operation of local, state, and
national DNA databases. Designed for the storage and
searching of STR profiles, the software permits sharing and
comparing of qualifying DNA profiles between part'ébpating
labs. To ensure uniformity for the sharing of . rmation,
the FBI has chosen 13 core STR loci to serve S\ he standard
for CODIS. A weekly search is conducted of Q%i DNA profiles
in the National DNA Index System (NDIS) an e submitting
laboratories are notified of potential gﬁ@phes automatically.
Each state determines its own pollc1%é:EoQS§rnlng samples
allowed in the state database, via ngR%F on regarding the
g

database creation and use. The ZQPIS
Administrator serves as the CO pod o) ntact and as
gatekeeper for the data from‘dﬁb st@} ase into NDIS.
Laboratories that contribuf&)to Né%S comply with NDIS
Procedures, which includes{rul hcfgbovern DNA profile

r

uploads. Some sample qé?hgosées ofiles that don’t meet
a minimum number of gible for entry into
NDIS. The eligible Gé%ﬁ 2;§2%r indexes include, but
are not limited t con \b fenders, forensic unknowns

(from crime sce%Qev@m % nd missing persons.
Forensic prgssaﬁs m thﬁ solved and unsolved cases are

entered 1n(9 es in an effort to assist law
enforce T solving or linking crimes that may
not ha herw1se sulted in the identification of a
susp The effectiveness of the databases lies in the
co that many crimes are committed by repeat offenders.

he databases grow in size the effectiveness will also
1ncrease.

7.2 Objectives

To gain the knowledge base and skills necessary to enter and
maintain DNA profiles in CODIS. This will include but is not
limited to the following: CODIS software operation and
hierarchy, understanding sample eligibility requirements,
security procedures, review requirements, accepted specimen
categories and indexes, and minimum number of loci
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requirements. Upon successful completion of this module, the
trainee will be able to determine whether a given profile
(including mixtures) may be entered/uploaded into the
database and when, identify the core loci, enter samples
through STR data entry and/or using the import function, and
perform keyboard searches as necessary.

7.3 Practical Exercises

Reading, observation of individual procedures (do ented on
the observation log), and the supervised tasks .l@g$fed below.
All reading and observations must be complete \&nd the

trainee must be approved to begin supervised A casework or

independent database analysis, prior to pe rming the
supervised tasks. Additionally, NDIS ap val must be
obtained prior to obtaining login acc o the CODIS
workstation. {gb \\
e Enter a minimum of three pr$%<?e€:§$g TR data entry.
e Tocate the specimens ent tMggug data entry and
print specimen details X\ QG§gﬁlew by the CODIS
Administrator.
e FEnter a minimum of <g €§§>u51ng the import

function.
e Perform a m1n1@?§»of CZ kéi)oard searches.

7.4 Principles/Know O &Q/
f&"@e & <&

The analyst ve understanding of CODIS, which may

include bu?b s<§$§g. d to the following:
. Utigﬁky of DNQ:batabase

IS software
<$) DIS eligibility
<2 Available specimen categories

Review and documentation requirements prior to search
and upload

e Security requirements
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8.0 Module 8: Administrative and Technical Review
8.1 Background Information and Theory

Administrative and Technical reviews are an integral part the
laboratory’s quality assurance system and must be completed
on 100% of biology/DNA cases and database packets to ensure
the reports issued to customers and data uploaded to CODIS
meet all of the laboratory’s quality standards. It also
ensures the conclusions made are scientifically r onable
and based upon the data obtained. In general ., review
will verify that all documentation (reports, Qgﬁb packets,
worksheets, etc.) is accurate, legible, free clerical
errors and consistent with laboratory prot Q?s. Some
specific elements of the review will in@%@ﬁe, but is not
limited to, the following: all testing Q@s accurately
documented in the notes and requlred rkq&iets; the data
generated meets all of the requlreg) pecng ations; the
casework report accurately refle tg:{ nce examined,
testing performed, the analystsqy 0 and statistical
calculations if appropriate;y ev&één ain of custody
has been completed; and t (B of] \za e entered into CODIS
meet eligibility requiremedts. h ministrative and
technical review must hé?p d%me a second qualified
analyst and prior tc>{@@ reé?as results and/or entry of

data into CODIS.
© é@

To gain the \howle skllls necessary to perform

admlnlstra(y i:? é%)lcal reviews of biology/DNA case

files o atab <29 Upon successful completion of

this q@% e, the t nee w1ll understand the conflict

reso on process, elements of both administrative and

te cal review, proper file/packet organization, and how to
Qberly document the review.

8.2 Objectives
r}&

The trainee must have been previously approved to perform and
have gained experience performing independent casework or
database analysis, as well as received review feedback of
his/her cases/database packets prior to beginning this

module.
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8.3 Practical Exercises

Reading, and mock administrative/technical reviews of case
files or database packets. The trainee will perform mock
administrative and technical review by flagging the file or
packet with a note indicating the specific concern or
question. No notations will be made directly on the note
packet by the trainee. The flagged file or packet will be
given to a qualified analyst/reviewer for the official
review. The qualified reviewer will evaluate the _fPainee’s
notes and discuss any discrepancies in findings Qggerved.
~\

N

8.4 Principles/Knowledge (%)

The analyst should have an understanding‘@ﬁ'the process and
requirements of administrative and tech@ical review, which
may include but is not limited to th%b 0llawing:

e Documentation of Review (ngkg%i€E§§%§ék§heets)

e Conflict Resolution Prg& X %
e Documentation of Corré%' &@ Files

lOQ\
e Case File Organizatgzn x&b
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