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SECTION 1 - INTRODUCTION

1.1 Description

STR (short tandem repeat) loci consist of short, repetitive sequence eleme
units which are 3 to 7 base pairs (bp) in length. These repeats are well éstidut
throughout the human genome and are a rich source of highly polymorphigmar

which may be detected using PCR (polymerase chain reaction). P4 S

target regions of DNA. Alleles of STR loci are differentiated by th opies of
the repeat units contained within the amplified region and ar i rom one

detection of fifteen STR loci and the Amelogenin lo, ervidentification. The
system contains the Penta E and Penta D loci in ad#iti thirteen core CODIS loci
D18S51, D21S11, THO1, D3S1358, FGA, TP WA, CSF1PO, D16S539,
D7S820, D13S317 and D5S818. One primer i
D18S51, D21S11, THO1 and D3S1358 is labeled fluorescein (FL); one primer
specific for each of the following loci —EGA, TPOX, D8S1179, vWA, and Amelogenin is
labeled with carboxy-tetramethylrhgf@ (TMR); and one primer specific for each of
the following loci — Penta D, CS 0O o539, D7S820, D13S317 and D5S818 is
labeled with 6-carboxy-4",5'-di dinethoxy-fluorescein (JOE). All sixteen loci
are amplified simultaneou e ) &ction tube and analyzed in a single injection
by capillary electrophor ied Biosystems 3130xI and/or 3500x| Genetic
Analyzer.

1.2 STR em Repeat) Typing
f STR Typing

re tolerant of the use of degraded DNA templates than other typing
ause the amplification products are less than 500bp long. STR typing is

le to a variety of rapid DNA purification techniques, which are compatible
ut do not provide enough DNA of appropriate quality for Southern blot-based
es. Visual or instrument-based comparison between the allelic ladder and

ied samples of the same locus allows rapid and precise assignment of alleles.
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1.2.2 Advantages of Using the Loci in the PowerPlex® 16 System

The loci included in the PowerPlex® 16 System satisfy the needs of several maj
standardization bodies throughout the world. The United States Federal Bureau
Investigation (FBI) has selected 13 STR core loci to be typed prior to searchi
entering samples in CODIS (Combined DNA Index System), the U.S. natiofal
of convicted offender and forensic sample profiles. The PowerPlex® 16

the PowerPlex® 16 System a single amplification system wi
sufficient to satisfactorily resolve paternity disputes. The |
developmental validation and AK SCDL internal validatio
Penta D makes these ideal loci for evaluation of DN ixt
forensic casework. The Amelogenin locus allows g ification of the DNA
source(s).

Reference: PowerPlex® 16 System Technica al, mega (Part #TMD012)

1.3 Alaska DNA Legisl

House Bill 27 (Alaska Sta 4 035) directs the Department of Public Safety
(DPS) to establish and €xi identification registration system and requires
DNA registration by per d of a felony crime against a person and of minors
are‘adjudicated as a delinquent for an act that would be a
felony crime ag if committed by an adult. Implementation of this statute
tes to the legislation in 2001, 2003, 2004 and 2005

e scope of the registration system to include burglaries and

it burglary, all crimes against a person, registered sex offenders
, and certain municipal ordinances. As of July 2007, persons
ualifying offense are also included in the database.

es collected by Department of Corrections, patrol officers, and Department of
ea Social Services / Division of Family and Youth Services and submitted to the
ab for storage and DNA analysis. The DNA profiles are entered into CODIS.
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1.4 CODIS (Combined DNA Index System)

The purpose of the COmbined DNA Index System (CODIS) is to create a nationa
information repository where CODIS sponsored laboratories can share DNA |nfo
The comparlson of DNA profiles between different laboratories has the pote

thought to be unrelated, and to identify putative perpetrators in unknow
CODIS is comprised of three levels: National DNA Index System (NDIS);
Index System (SDIS); and Local DNA Index System (LDIS). The
not maintain separate state and local databases. The national da
the FBI.

A set of 13 core STR loci for use in NDIS was establishe
Tandem Repeat Standardization Project. Participants,i ' ere from 21 public
laboratories throughout the U.S. and Canada. In N
project agreed that the set of core loci required for ' atlon were to be as
follows: D3S1358, FGA, VWA, D8S1179, D21 , D18 55818, D13S317,

D7S820, D16S539, CSF1PO, THO1 and TP

Reference:
AK SCDL DNA Identification Regi stem and CODIS Procedures Manual.

R
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SECTION 2 — REAGENTS AND CHEMICALS

2.1 Reagents: Critical and Non-critical

By definition, “critical reagents are determined by empirical studies ut
practice to require testing on established samples before use on eviQenti
casework reference samples” (FBI QAS, 2009). Reagents which in [We-

amplification procedures directly involved in DNA extraction from work or
database samples, have been deemed critical reagents to pr, sary loss of

sample.

The following pre-amplification DNA/Screening reage rom the critical
reagent list: Phenolphthalein and 3% hydrogen per, ptive blood test),
BCIP solution, Nuclear Fast Red stain, Picro-indig in and Ethanol,

All post-amplification DNA reagents are hereby lis
Non-critical DNA reagents need not be \erified prior

s non-critical reagents.
use in casework.

erification, the DNA Technical Manager
action will be determined. The reagent

Il the issue has been resolved and the
action suggested by the DNA Technical Manager has

When a reagent fails to meet the
shall be notified and an appr
shall not be used in casew
approval or an alternate
been documented.

ions for the Preparation, Storage and
gents and Chemicals

fluRSs being measured is recommended.

ical and reagent quantities may be adjusted to prepare more or less than
e specified amount.

All critical reagents shall be stored in sterile/autoclaved containers.
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Reagent containers are to be labeled with the following:
o Name of reagent
0 Lot number (the date of preparation and preparer’s 2 or 3 letter initials ar
used as the lot # for reagents prepared in-house and reagents whegg
# is not provided by the commercial vendor; i.e. 06-0101MLC wou
the lot # for a reagent prepared on Jan. 1, 2006 by MLC)
0 Any necessary safety information
o If chemicals or reagents are transferred to another container, th n
container shall also contain the reagent name, lot # (or preparatiofdate any
necessary safety information.
o One member of the DNA discipline shall be designated fo
and reagents.
¢ Chemicals/Reagents received without a manufactur ira ate will be
assigned an expiration date as follows:
o Solid chemicals will expire 15 years fr
0 Liquid chemicals will expire 10 year
¢ All chemicals and reagents prepared or pu
laboratory’s information management em (L
binder maintained in the DNA disciplin
¢ All newly received/prepared critical reagent d chemicals shall be verified prior
to use on casework/database gamples. Chemicals/reagents requiring verification

f supplies

be logged in the
rin the Reagent Log

achieved by verifyin i pévation and does not need to be documented
separately.
e Reagents used j
verification fails, nts will need to be verified separately.
o Verificatio k isWied electronically in the appropriate folder in the LIMS.
The ele s for the positive control/reference sample(s) and negative
cluded in the verification paperwork. A reagent is deemed
ected genetic profile is obtained for the known sample and no
noted in the reagent blank/negative control.
tral log paperwork may be referenced by noting the batch in which
ication was performed. The Reagent Log and reagent location (e.g. shelf,
ox, etc.) shall be updated with the verification date and analyst.
ents and chemicals may be re-verified and labeled with the re-verification
to indicate that the item is suitable for use through the new expiration date.
Re-verification must be approved in advance by the DNA Technical Manager.
This approval will be documented in the form of an email or memorandum.
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2.3 Chemicals and Reagents not Requiring In-House
Preparation and/or Verification

Chemicals/Reagents purchased from a commercial vendor and requiring no pre
or verification prior to use in procedures or preparation of other reagents are liste
below. They shall be stored as prescribed by the manufacturer and shall

e
date provided by the manufacturer. Expirations dates are assigned as p sl
described if not provided by the manufacturer. \

Aluminum Sulfate [solid]
BCIP (5-bromo-4-chloro-3-indolyl phosphate) [solid]
Citric Acid, anhydrous [solid]
Dithiothreitol [solid]
m st

Ethanol, anhydrous reagent grade [liquid]
Promega [liquid]

10X Genetic Analyzer Buffer (GAB) from A
Concentrated Hydrochloric acid (HCI) [liqui
3% Hydrogen Peroxide [liquid]
Indigo Carmine dye [solid]
Nuclear Fast Red [solid]
Phenolphthalein [solid]
PowerPlex® 16 Matrix Sta
Saturated Picric Acid [ligu
POP™ Polymer from i

s [liquid]

ms [liquid]

Sodium Acetat
Sodium acetate n (3M, pH 5.2) [liquid]

procedures regarding selection of a suitable vendor are prescribed in the
Quiality Assurance Manual.
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2.4 Preparation and Verification of Reagents and Chemicals

AmpliTaq Gold® DNA Polymerase (critical reagai
Purchased from Applied Biosystems and stored at -20°C; expires on date provide
manufacturer.

Verification

Amplify the 9947A control and a negative amplification control using the T
Polymerase lot.

BCIP Solution (5-bromo-4-chloro-3-indolyl p hate)
Dissolve 0.025g BCIP in 50mL sodium acetate buffer (0. P . Store at 2-8°C;

solution expires 4 weeks from date of preparation.

Verification
Test the reagent with a positive semen contro
use, and on each day used in casework

ane e dH,O control prior to first

Buffer G2

(when purchased outside ofgpki
Purchased from Qiagen al oredl a temperature; expires 10 years from date
received.

(critical reagent)

Verification
Extract and ampli
kit lot.

ce sample and a corresponding reagent blank with the new

Buffer (critical reagent)

Qiagen and stored at room temperature; expires 10 years from date

act and amplify a reference sample and a corresponding reagent blank with the new

Citric Acid Buffer (0.14M, pH 4.9)

(for STMP solution #1 preparation)Add 1.35g Citric Acid, anhydrous and 0.5g sodium
hydroxide to 50mL de-ionized water. Adjust to pH 4.9 with NaOH /1:1 HCL.
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DTT (1M) (critical reagent)

Working solutionDissolve 0.77g dithiothreitol in 5mL sterile de-ionized water in a sterile
conical tube. Add 50uL of 3M Sodium Acetate buffer solution, pH 5.2. Do not autoclave.
Aliquot (0.1mL recommended) and store at -20°C. Aliguots expire one year from

first thaw.

Verification
Extract and amplify a reference semen sample and a corresponding rea bl ;
the new DTT lot.

Ethanol (Absolute, 200 proof) (critic

Verification

Extract and amplify a reference sample and a correspon rea lank with the new
Ethanol lot.

EZ1 DNA Investigator Kit (critical reagent)

Components: Reagent Cartridges, Buffer G2, inase K solution, carrier RNA
Purchased from Qiagen and stored at.room temperature. Reagent cartridges may be
stored at 2-8°C for long-term stora ponents, except carrier RNA, expire on
date provided by manufacturer.

Carrier RNA solution is pr ituting the carrier RNA in 310uL of sterile,
de-ionized water. Vorte y. Prepare 20ul, single use aliquots in 0.5mL
tubes and store at -20° e ifved carrier RNA expires one year from date of
preparation.

Verification

Extract and
kit lot.

if ference sample and a corresponding reagent blank with the new

s 10 years from date received.

i Fo ide
;@om Applied Biosystems. Aliquot (0.4mL and 1.0mL recommended) and
@ °C. Aliquots are intended for one-time use and should not be re-frozen.

X Genetic Analyzer Buffer (GAB)

In a sterile conical tube, add 5mL 10X Genetic Analyzer Buffer to 45mL sterile de-
ionized water. Mix by inversion. This solution is stored at room temperature and should
be prepared fresh and as needed (approximately weekly).
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MagAttract DNA Mini M48 Kit (critical reagent)

Components: MagAttract Suspension B, Buffer MTL, Buffer MW1, Buffer M
RNase-free water, Buffer G2, Proteinase K solution

Purchased from Qiagen and stored at room temperature; expires one year f
verification. Buffer MW2 and RNase-free water are not used by the laborat
discarded upon receipt.

Buffer MW1 is prepared by adding 26mL of Ethanol (Absolute, 20 f) heWWw1
bottle.

Verification

Extract and amplify a reference sample and a correspon rea ank with the new
kit lot.

Nuclear Fast Red stain

Dissolve 5.0g of aluminum sulfate in 1200ml of§ot<(ioniZed water. Add 0.1g of Nuclear
Fast Red. Stir and let cool. Filter the solution through#ilter paper and store at 40°C.
Store at 2-8°C; expires one year frg of preparation.

One-step PSA ABAC

Purchased from Abacus tored according to manufacturer’s instructions;

Diagnostics. Stored according to manufacturer’s instructions;
by manufacturer.

) om a commercial vendor and stored at room temperature.
or olution: Permount diluted with Xylene if necessary.
til the reagents adequately satisfy the purpose they are used for.
No expiration date although manufacturer provides one. (Please refer to the DNA QA
anual)

Page 10 of 199
All printed copies are uncontrolled. Issued by: DNA Technical Manager
Forensic Biology Supervisor



Alaska Scientific Crime Detection Laboratory

Forensic Biology Standard Operating Procedures
Issued: 20 October 2011 Version: FBSOP2011 R1
Effective: 21 October 2011 Status: Archived

Phenolphthalein (for Kastle-Meyer Test)

Stock Solution
Reflux 2g phenolphthalein, 20g potassium hydroxide, and 100mL deionized wate
20g of zinc until the solution becomes colorless (approximately 30 minutes to 1
after boiling begins - See Figure 1). Store the solution at 2-8°C in a dark bo

some zinc has been added to keep it in the reduced form.

Working solution

Combine 20mL phenolphthalein stock solution (obtained from the icalgicreening

discipline) with 80mL Ethanol (anhydrous reagent grade). The sol at 2-8°C

in a dark bottle. This reagent has no expiration date and ma se g as the
tivesblo

appropriate reactions are observed with the positive and pe ntrols, prior to
use on evidentiary items.

Figure 1. Phenolpthalein stock solution prepargiio

o o Wissemble the reflux
apparatus as shown.
e Turn on cold water at

source. Allow the system
to fill and cool. Adjust flow
so that no bubbles are
formed in the condenser.

e Add the chemicals,
deionized water and zinc
to the 500mL round
bottom flask.

o Reassemble the
apparatus. Place the flask
on the heating mantle.

e Turn on the power supply.
Heat the flask to a gentle
boil (100°C for
approximately 15 minutes)
Adjust temperature setting
to 75°C and allow the
solution to reflux until
colorless (approximately
2-3 hours). Store the
solution with the zinc from
the flask at 2-8°C in a dark
bottle.

e Clean glassware with
EDTA and water.
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Picro-indigo-carmine stain
Add 0.33g of Indigo Carmine dye to 100mL of saturated picric acid. Filter the solution
through filter paper. Store at 2-8°C; expires one year from date of preparation.

PowerPlex® 16 Amplification and Typing Kit (criticgirefge

Components: 9947A DNA, 10X Primer Pair Mix, Gold ST*R 10X Buf All
Ladder, Internal Lane Standard (ILS 600)
Purchased from Promega Corporation. 9947A is diluted, aliquotte at-20<C.
(This procedure applies to DNA casework and database secti . onents
are stored according to manufacturer’s instructions. 9947A ir from date of
dilution. Other components expire on kit expiration date

Verification
o Use 975uL sterile de-ionized H,O to bring t
concentration for setting up amplificati
o Amplify the 9947A positive control, ne and a known sample twice
using (1) the primers and buffer from t rrently in use and the (2) the

new kit are compared S ptained with the kit currently in use to
estimate the sensitiy t. This is important for adjusting the target

Proteinase (critical reagent)

Purcha i or another suitable vendor and stored at room temperature;
expires ed by manufacturer or 10 years from date received if no expiration

amplify a reference sample and a corresponding reagent blank with the new
teinase K lot.

odium Acetate buffer (0.01M, pH 5.5)
(for BCIP preparation)
Dissolve 0.34g Sodium Acetate (anhydrous) in 200mL deionized water. Adjust the pH to
5.5. Bring to a volume of 250mL with deionized water. Store solution at room
temperature; expires one year from date of preparation.
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Sodium Thymolphthalein Monophosphate

Solution #1
Dissolve 0.01g Sodium Thymolphthalein Monophosphate in 50mL Citric Acid Buffer.

Solution #2
Add 0.53g Sodium Carbonate (Na,CO3) and 0.20g Sodium Hydroxide (NaQ,

deionized water. \
ft'

prior to first
(critical reagent)
store at room

Store at 4° C; solutions are stable for 4 months.

Verification
Test the reagent with a positive semen control and a negati
use, and on each day used in casework

Sterile De-ionized Water (H,O)

Fill glass bottles with nanopure de-ionized H utocl
temperature. Expires 1 year from date prepar
e When autoclaving, include a Sterikon™/p io-Indicator, or equivalent. The

DNA Technical Manager shall approve use owreagents autoclaved without a

After autoclaving, place t &
autoclaved, in the 56°C4 18 hours. Refer to the manufacturer’s
instructions to evalu

Verification

Amplify the 9947A contr ative amplification control using the new water lot.

(critical reagent)
dard A, Human Primer Mix and Reaction Mix

ied Biosystems. DNA Standard A and Primer Mix are stored at -
Mix's stored at 2-8°C. Components expire on date provided by

ndard curve prepared fresh approximately weekly.

st new QF lot with a standard curve and NTCs.

Print out standard curve data and confirm that data falls within specified
guidelines (refer to Section 7).

Print out Q-PCR set-up worksheet and Q-PCR result summary page.
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SECTION 3 — SCREENING OF BIOLOGICAL EVIDENCE

The laboratory does not routinely examine every piece of evidence submitted for ang
Generally, the only items screened in a sexual assault case will be the samples
assault kit(s). Underwear, clothing or other items, such as condoms and beddi
require screening under special circumstances.

The amount of time between the alleged assault and the collection of
considered when deciding if the analysis of these samples/items is ag @ . Qamples present
in the assault kit(s) may not be examined due to the length of ti twe
collection. Information pertaining to the date of offense and dat
the Forensic History Form, the Victim Information/Medical Hi
box/envelope.

may be found on
on the outside of the kit

3.1 Hair and Fiber Evidence

The following sexual assault kit components may
before biological screening/testing can be conducted:
e Foreign Material Sheet
e Debris Collection
e Pubic Hair Combings (co
bathed/showered or wh
Miscellaneous Eviden
¢ Underwear/Clothin
Hair and fiber evidence ma

haWe trace evidence evaluated/isolated

)e examined if the victim/suspect has
as collected 2 days after the offense)

d from evidentiary items by the following methods:

Tape Lifting
Clear plastic lat

down to the surfa
fibers will a
side of fi

e (or other suitable adhesive tape) can be applied adhesive side
vidence item. Press the tape down, and then pull away. Hairs and
esive on the tape. Place the tape adhesive side down on the shiny-
er (OV on another appropriate surface).

0 bgtxamined is suspended above the examination surface and gently scraped with a
atula. Scraping in a downward direction allows surface debris to fall onto the

aation surface for collection. The debris is transferred to an appropriate storage container.

an forceps are used to collect trace evidence from evidence items. The isolated material is
en placed in an appropriate container. Isolated trace evidence should be sealed in a suitable
container and clearly marked with identifying information. Isolated trace evidence may be placed
within the originating item or it may be repackaged as an entirely new item of evidence.
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The laboratory does not currently provide microscopic comparisons for hair and fiber evidence
submitted or recovered in case work. The laboratory will screen the evidence submitted in t
cases for probative value. When needed, evidence may be sent “outside” for analysis.
Examination of trace evidence need not occur in cases where the trace is not likely tQ
probative value. In these cases, trace collections are re-packaged with the original e % 3

the bench notes will reflect that no examination of the trace evidence was cond

3.1.1 Screening Hairs \
References
y

Linch, Charles A., et al, “Evaluation of the Human Hair Root for bsequent to

Microscopic Comparison”, J Forensic Sci 1998; 43(2): 305-334.
ifRganc Human Hair Roots”, J

Important to start with visual

Petraco, Nicholas, et al, “The Morphology and Evidenti
Forensic Sci 1988; 33(1): 68-76.

An intact hair will have a root portion and a shaft gpr Iti
examination followed by macroscopic examination of th&@norphology of individual hairs. A full
examination at magnifications of 10X, 44 d up to 60X -100X with incident illumination will
enable the analyst to record the overg’s cuif the hair, whether or not a root is present and,
where present, its shape and app > 1sic features of the shaft, and medullary

ned visually and macroscopically, using a stereoscope,

structure.

Hairs recovered in case w

to determine the following:
e Istheh ni uman in origin

tic region (head hair, pubic hair or inconclusive)

hair suitable for nuclear DNA analysis

DNA fhalyseghire destructive techniques and consume portions of the hair. If the analyst
| th e hair(s) examined may be suitable for nuclear DNA analysis, the hair’s root will
cu d (photographed) and included in the analyst's screening notes.

cu tation will also assist in the technical review process.
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3.1.2 Animal v. Human Hair Identification

Animal hairs — color banding

Shield | Tip 4‘

Upper shaft

Tip
Animal Hair Structure
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dina on shielded and non-shielded hairs
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Root shape is a strong demarcator for animal hairs. Roots are usually the first indication that the
hair is not human. The root of human hairs is commonly club-shaped, whereas the roots of al
hairs are highly variable.

Bottle-shaped root — Caribou hair ot —

Spade-shaped root - Dog hair Arfagen root — Human hair

ey ads
P, .

.'Iongated root with frayed fibrils — Cat hair

Telogen root with gérminal nipple — Human hair
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The medulla, when present in human hairs, is amorphous in appearance, may be transparent or
opague, and the width is generally less than one-third the overall diameter of the hair shaft.

medulla in animal hairs is normally continuous and structured and generally occupies an ar
greater than one-third the overall diameter of the hair shaft.

Pubic hairs — amorphous medulla (opaque/translucent)

Cat hair — uniseri

Rabbit hair — multiserial ladder

Version: FBSOP2011 R1
Status: Archived

orphous medulla (opague)

Dog hair — unbroken vacuol ated

Rabbit hair — uniserial ladder
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3.1.3 Determining Body Area or Somatic Region

Human hairs to be examined typically come from the head or pubic regions of the body.
However, hairs originating from other body areas such as the face and limbs may also
be encountered and analysts should become familiar with the morphologies of al

of human hairs. Hairs from other body areas may be of limited comparative valu
If the analyst is unable to identify the somatic region of the hair the analyst

o}
St, i is
ubi
characteristics in their notes.

indicate so in their notes. The analyst may consult with a qualified hair
available, or they may indicate that the hair examined exhibits head-like
General Body/Somatic Characteristics:
Head Hairs
1. Long with moderate shaft diameter and diameix vari
2. Medulla absent to continuous and relativ arr wi compared with its
structure in hairs from other body area

3. Often with cut or split tips.
4. May show artificial treatment (sola chin g, or mechanical damage)
5. Soft texture (pliable).
6. Little or no taper.
Pubic Hairs
1. ariations and buckling.
2. ally continuous when present.
3.
4.
5.

little variation.
rance of hair is arc-like in shape.

Eftial Haig (
1. Jiameter very coarse with irregular or triangular cross-sectional shape.
edulla very broad and continuous may be doubled.

3. Blunt or razor (angular) cut tips.

hest Hairs

Shaft diameter moderate and variable.

Tips are often darker in color, long to fine, arc-like.
Stiff texture

Medulla may be granular.

N
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Axillary/Underarm Hairs

Resemble pubic hairs in general appearance, but are less wiry.
Moderate diameter variation with less buckling than pubic hairs.
Medullary appearance similar to limb hairs

Tips long and fine may appear yellowed or bleached.

e

Eyebrow/Eyelash hairs
1. Very short, stubby, coarse, pointed tips.
2. Saber-like appearance.

3.1.4 Determining if a Hair is Suitable for Autos alysis
Human hairs are amenable to nuclear DNA and mitochondrfil DIE\ a s. DNA
analysis should always be considered in those cases wh e sturgdof a hair is crucial
to an investigation. The condition and macroscopic asses nt hair will determine
which type of DNA analysis should be employed.

Hair roots that are in the active growing phas agen in an abundance of

nucleated cells in the root and in the surround eathig¥aterial. Shed hairs from
telogen follicles are the most commonly encouhter&@in case work. Telogen hairs without
follicular tissue may not be amenable uclear DNA"analysis because of the lack of
nucleated cells. These hairs may fficient mitochondrial DNA in their roots and
hair shafts for analysis.

While the appearance of a ittle variable, most often they present as a
flattened, ribbon-like str i i
end of the root. Anage i es have cellular sheath material attached, but this
is not always the cgse. can appear clear to cloudy. Anagen hairs do not fall

out in the norm i

be farther out in the hair shaft. Note hairs collected at autopsy WI|| most
le a hair in the ‘catagen’ phase. Analysts should consult a qualified hair

A telogen root will have no sheath material around the root area, there will be no
igmentation close to the root area, and it will be clear. There should be a lot of cortical
fusi between the pigmentation and the root bulb. Some telogen hairs may contain a
follicular tag (more common in pubic hairs than head hairs).
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When using nuclear DNA, there needs to be some amount of tissue/sheath material
present. The best hair would be an anagen hair or early catagen. About 2 centimeters o
good root area is needed to get sufficient material for DNA analysis. While only one
centimeter is needed for mtDNA analysis.

EosssTE o

Catagen root — Suitable for DNA

Ar{agen root — Suitable for DNA

Telogen root — Suitable for DNA

Anagen root — Suitable for DNA
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3.2 Vaginal/Cervical, Rectal and Oral Swabs and Smears

Samples collected within the following time frame should be examined for the presence
of spermatozoa:
e Vaginal/Cervical - 7 days
e Rectal - 2 days

e Oral-1day
These guidelines, based on published literature, apply only to livin It al ims.
Different considerations may apply to samples collected from chil ul@pales, and

homicide victims.

Procedure
e Stain and grade the smear(s) (Section 4.4). Docu
o If spermatozoa (1+ - 4+) are detected on th
containing the swabs/smear(s) from the as envelope and create a
separate item of evidence to be retaineglin the | ry freezer. Note: if swabs
are not available, the smear(s) should tain possible DNA analysis.
¢ If no spermatozoa or fewer than 1+ ar ed'on the smear(s), sample/cut a
small portion of the swab(s) and follow the action Protocol (see Section 4),
beginning with Step 1.

ty ervations
pl the envelope

an 5 sperm heads, the identification must

e Note: If the sample consisgto s
be verified by another y more spermatozoa must be identified to
report the presence perma e
3.3 MiscellaneoG\ E ce Swabs
olle
t

Miscellaneous les such as blood, semen, saliva or DNA (contact/touch)
swabs may also nd submitted for analysis.

Sample
labeled

iscellaneous Swabs - Semen envelope or any other envelope
men or a woods + sample may be examined for the presence of

esent in the Miscellaneous Swabs - Blood envelope or any other envelope
beled as a possible blood sample may be examined for the presence of blood (Section

amples present in the Miscellaneous Swabs - Saliva envelope or any other envelope
labeled as a possible saliva, breast swab, bite mark, or licked/sucked area will be
retained as a separate item of evidence for further analysis.
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Samples present in the Miscellaneous Swabs — DNA envelope or any other envelope
labeled as a possible contact/touch or skin cell sample may be retained as a separate
item of evidence for further analysis.

The laboratory does not conduct presumptive testing for the presence of saliva,
feces. Currently there are no confirmatory tests for the presence of these body.fl

3.4 External Genitalia Swabs

Swabs collected from the external genitalia area may be examine e Pueselice of
semen/spermatozoa (Section 4).

Samples from the external genitalia area include the Mo issabi jora, Labia
Minora, Introitus, Perineum, Anus, Penis and Scrotum.
Samples may be retained for saliva in cases of all oral assault (as
needed). No presumptive testing will be conducted?

Penile swabs obtained from the victim/suspe 24%iours of the offense may be
examined for the presence of blood, epithelial cells permatozoa (useful in cases
involving multiple suspects or to hel lish recent contact) prior to isolation. The
analyst will add any relevant case4 to the packaging and/or to the notes
section in JusticeTrax (Section 3.

3.5 Fingernail inger and Hand Swabs
Fingernail scrapings an swabs may contain biological evidence such as
blood, tissue, epit elvaand Spermatozoa as well as trace evidence (fibers). Victim

fingernail scrapi a xamined in instances where it is believed/or indicated that
the victim h ed the assailant or in cases involving homicide. Suspect fingernail
er, d swabs may be useful in cases involving digital penetration.
tity of material recovered in most cases, the presence of potential
nce Suitable for DNA analysis will be given priority over biological and
aminations. If the case scenario suggests the presence of
is likely, the analyst will make a note on the retained items packaging and
section in JusticeTrax (Section 3.12).

Condoms
ondoms may contain evidence that can be isolated and compared to the DNA profiles
of suspects or victims in sexual assault cases.
o Document the condition of the condom. Imaging may be used as needed.

o Label one pair of sterile cotton swabs “outside”. Moisten the swabs using sterile
deionized water. Swab the “outside” surface of the condom, as received.
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Prepare a smear from the swabs collected.

Repeat for the “inside” surface of the condom.
Stain and grade the prepared smears (Section 4.4).
If spermatozoa and/or nucleated epithelial cells are present, create a newj
evidence that includes the swabs and prepared slides. If spermatozoa an
nucleated epithelial cells are not present, the swabs and slides/sme
packaged with the original item.

Note: Acid phosphatase/BCIP testing should not be conducted when scréaning
condoms. The laboratory has encountered condoms containing s
fluid/spermatozoa that tested negative using BCIP.

3.7 Contact/Wearer Sources of DNA
Items not examined for the presence of biological ey e\ay ampled by

swabbing the item for contact/touch sources of DNE Stihdalj screening protocols

apply.
¢ Document the item by imaging.
¢ Moisten a sterile cotton-tipped swab u ile'water.

e Swab the area(s) of interest. If sampling clot
of the garment.
o Package and retain the isg

g, swab the entire interior surface

ple(s) for DNA analysis.

3.8 Known DNA

Case related known D al so referred to as reference samples) are required
for DNA analysis. wn\{iood ples present in the assault kit(s) will be dried,
packaged and rggal ther analysis as needed. Do not process more than one
case at a tim

protective gear when handling liquid blood samples (i.e., lab
ye protection, and mask).

e

PI a poly towel in the hood.

are and label a FTA® Classic Card with the Lab Number, Item number,

Name and additional identifier (DOB, Social Security Number, APSIN, etc).

Mark the exterior packaging of the item with the case number, item number, your

initials, and the date opened (if needed).

Open the vial of blood. Using a sterile plastic pipette, carefully fill each of the four

circles on the drying card.

¢ With evidence tape, seal the vial of blood around the cap area. Label with your
initials and date.
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o Reseal the exterior packaging with evidence tape. Label with your initials and
date.

e Allow the card to completely air dry in the hood.

e Prepare and label a foil envelope with the case number, item number, and
description of the contents (Section 3.12). Place the card into the foil envé
add a desiccant packet and seal with evidence tape. Label with your it
date.

o Retain per laboratory protocols.

3.9 Semen Stain Analysis

Semen is important physical evidence in rape cases. The d tification of
semen is initiated by presumptive testing for the presenc ciddhosphatase and
confirmed by microscopically identifying spermatozoa, antgpcca by testing for
human seminal protein p30. Semen stains with suffj magZoa present are
normally subjected to DNA profiling to provide infoiatié coRgerning the semen donor.

ods, including careful
under alternate light sources,

Suspected semen stains can be located by a
visual examination, the use of tactile senses,
and chemical presumptive testing.

e Most dried semen stai detectable visually because their color is
different from that of hich the semen has been deposited.
Semen stains that osed to warm, moist conditions may assume a

h of bacteria.

g an alternate light source such as an Omniprint™ 1000B,
.9.1). Semen stains frequently fluoresce. They can appear
cence on a dark background or as a dark area when the

iC xamination
em ins can be located by detecting the presence of acid phosphatase activity.
iale stains can be lightly swabbed with a water-moistened cotton swab and tested
with BCIP or STMP solutions (Section 4).
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3.9.1 Omniprint™ 1000A/1000B Operating Instructions

General Safety Guidelines
o Itis essential that proper eye protection be provided for and worn by any
operating an intense light source such as the Omniprint™ 1000B. Perma
damage can occur from specular (direct illumination to the eye) or r
refractive light hitting the eye. Label goggles for the specific wavele

allow use of inappropriate or incorrect goggles. Some goggles o

band of protection.

o Remove all unnecessary reflective surfaces from the area m
looking at reflections in shiny spherical objects such as do
crystals, tools, jewelry, window panes, mirrors or any,

S at may
reflect light.
eu cause burns
Xp es to the beam

¢ Exposing the skin to the beam of light (directly fro
S temperatures are

and other skin damage. There is no hazard vgsimski

emitting from the liquid light guide or fiber c le

decreased, but the direct emission of the light fr iscrete setting is very
warm.

Proper Operation of the System
e Check to see that both switch
¢ Plug the unit into a three-p
must be a heavy duty
e Turn on the power r

in the “off” position.
nded outlet. If an extension cord is used, it

arked “Line”). The switch will light, and the
now turn the lamp switch on (marked “Lamp”).
w seconds.

and see brief flashes of light while the lamp is
normal.

e within two minutes, and you hear a ticking noise, turn the

Altsbugh the minimum suggested operating time is 15 minutes, it is important to
e it is better to operate the lamp for continuous periods, rather than turning the
lamp on and off. This procedure will increase lamp life.

If you do not hear a ticking noise and the lamp does not light, this is an indication
that the power supply is not functioning properly. Please contact Omnichrome for
further instructions.
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e Operation in high ambient temperatures — the Omniprint™ 1000A/1000B is
equipped with over temperature protection. If the instrument is being operated at
ambient temperatures exceeding 100° F, the over temperature protector may
shut off the lamp. When the unit cools sufficiently, the lamp will come bac
automatically.

Filter Selections
The wavelengths are selected by simply turning the knob marked “Wavel@agth

e UV (Omniprint™ 1000B) ultraviolet filter (long wave UV) is
evidence treated with sensitive powders or dyes, ser
evidence. Use only the liquid light guide or direct qu

e 450nm band when used with yellow goggles near UV
excitation. Generally the optimum setting f jon"of physiological stains
such as semen, saliva, urine and blood. Fo i logists and pathologists
prefer this setting for bite mark and brufs id57and photographic

documentation.
e 485nm band has a narrow bandwidth of 2 This wavelength, when used with
the orange goggles or filters, peavides great contrast and is most commonly used

on surfaces treated with chg argles such as Rhodamine 6G. Also useful for
as fibers and paint flecks.
e i ngton with the orange goggles is useful for trace

the detection of trace evid
e 525nm band when u [
evidence and fing vith fluorescent powders and dyes.
e 530nm broad b rs all wavelengths below 530nm. Use with the
orange viewing rs. This wavelength is perfect for locating and
e as it has the highest output power. Due to the broad
mended that other settings be used if background

viewing all

a 35nm bandwidth for excitation of ink fluorescence. In addition,
ve optimum results on DFO treated prints on paper items that
background fluorescence. Red goggles and camera filters are

print™ 1000B) infrared filter is used in question document examinations,
guphot residue detection and possible bloodstains. Use only the fiber optic

e or direct output optical piece with this filter selection. The liquid light guide
will be damaged if used with this filter due to the heat of infrared light. Open
"white" light covers all wavelengths from 400 to 700 nm. This is useful for visible
search procedures and lighting for evidence photography.
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Shutdown Procedure

e Push the “Lamp” rocker switch off. You must now wait for the unit to cool down.
The system includes dual fans for cooling.

e After feeling that the body of the unit and the exhaust are cool, the “Power’
rocker switch may be turned off. The cool-down period is approximately
minutes.

o Never turn the lamp back on until the unit has completely cooled.

¢ If the unit is to be moved, remove the light guide(s) by gently pul
of the aperture. Gently wind the cable into a loose coil and place
place or back into the case.

permanently damage the cable. The liquid light guid
become damaged if it is kinked, stepped on, bent,,0 . age may not be
evident, but there will be a decrease in output po i

3.10 Blood Stain Analysis

A common form of physical evidence found at

violence is that of blood. Blood may be preser/i
The detection and characterization of blood is initiat
peroxidase-like activity of hemoglohi ]

crime involving physical
of pools, spatters, or stains.
by presumptive testing for

s testing positive to a presumptive test for
nining if the stain is animal or human in

a number of methods, including careful visual
and stereoscopic exam of alternate light sources and chemical

presumptive testing.

odstaifns on cloth can be detected visually because their color is
t of the material on which the blood has been deposited.
e in color from a reddish-brown to black.

iprint™ 1000B may assist in the location of possible bloodstains. Use of

t sources will provide the contrast needed to search for stains that are not
le otherwise.

Bloodstains on clothing tend to be wicked into the substrate unlike dirt and
debris, which will be found on and around the fibers. This can easily be seen
microscopically.

Bloodstains deposited on a hard surface such as glass, a knife, and so on, will
dry on the surface as a film or a crust.
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Chemical Examination
¢ Visible stains can be lightly swabbed with a water-moistened cotton swab and
tested for peroxidase-like activity with Phenolphthalein reagent and hydrogen
peroxide (Section 5.1).
¢ Invisible stains can be located using alternate light sources (Section 3.9.
followed by detection of peroxidase-like activity (Section 5.1).
e Stains testing positive to a presumptive test for blood may be furth
characterized as to their origin using Human Hemoglobin analysi
immunoassay to determine species (Section 5.2).

3.11 Processing, Documentation and Isolat

gical

Stains
e Receive evidence.
o Wear appropriate protective gear when ha iolQicavevidence (i.e., lab

coat, gloves, eye protection, mask).
o Mark the exterior packaging of each it i ith the case number, item
number, the analyst’s initials, and the are processed). If possible,

stained areas.
g was done prior to submitting the item to the laboratory,

, imaging, and/or photography. For items requiring latent fingerprint
examinations, the analyst should consult with a latent fingerprint analyst prior to
ogical testing.

ollect other trace evidence that may be present and of possible forensic

significance (Section 3.1).
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Other Considerations

Isolate those stains that have tested positive to a presumptive test for blood, the
presence of spermatozoa, or PSA activity for further analysis. If the sample is
“limited”, do not attempt any further tests. If the stain is large, only a generous
portion needs to be isolated. Document in your case notes that a portion o

stain remains on the item. Package each isolated stain to be retained in
individually sealed envelope. Label each envelope with the lab numb
identifier (item/stain #), your initials and date. Place all sealed/isola
envelopes into a larger manila envelope. Label this envelope witigt
number, lab number, unique identifier (item#), your initials, date a
envelope’s contents.

Control samples will be isolated where appropriate by a D '
Control samples submitted, as evidence will be retai 3
Report findings. The report will indicate the items th
unique identification number (item #) given to thoS\i he test results for
each item.

list

in to come into contact
age two separate stains

To avoid contamination, do not allow
with other biological samples. Do not

blood stained glove, contanidie ork surface). Tools can be cleaned by
thoroughly rinsing with a SgHa stilled water and drying thoroughly with
paper tissue or by ringi ag vl and flaming. Repeat this process twice
another sample.

Small biological .
contamination. oves before collecting small stains. If stains have

to be mani consideration should be given to using new,

n items or between pertinent groups of items (i.e., suspect
ms from different crime scenes).

ave as much sample as possible to permit reanalysis at a later
. The analyst should not perform any presumptive and/or

Be consumed by the testing conducted (or)
Would prevent re-analysis by the crime lab or any outside
laboratory/agency.
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3.12 Packaging of Isolated Stains

o Place the dried swabs back in their original package(s) or a swab carton. Place
any isolated cuttings into a glassine envelope. Secure the package(s). Sc
tape, a MACO® label (3/4" X 1), or any other suitable label or tape may
(Figure 1). Please do not use evidence tape.

Figure 1

number, unique
number, and the itials along the edge of the label (Figure 2).
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o Place each isolated stain/sample to be retained into another envelope and seal
with evidence tape. Label each envelope with the lab number, unique identifier
(item #), a brief description, your initials, and a biohazard label (Figure 3).

Figure 3

Note: An envelo need to be used when only one isolated stain or multiple
swab packages es single isolated stain/sample are collected.

isolated stain envelopes into one larger envelope. Label this
the lab number, unique identifier (item #), your initials, and a brief
the contents. Note any relevant case information if applicable

. Place a biohazard label, and the LIMS bar-coded label on the
enflope (Figure 4).
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Figure 4

06\‘1'

Analyst’sinitials Uniqueidentifier (Item #)

Description of contents

Biohazard label

Analyst'sinitials

LIMS bar-coded |abel

In the “Notes” section in JusticeTrax (A) document any relevant case/sample
information as needed (Figure 5). Example: sperm 2+ detected on the vaginal
smear, victim had consensual intercourse with boyfriend the day before the
offense, etc.
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Figure 5
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SECTION 4 — PRESUMPTIVE AND CONFIRMATORY TES
FOR SEMEN/SEMINAL FLUID

4.1 BCIP (5-bromo-4-chloro-3-indolyl phosphate)
BCIP solution is used for rapid screening of suspected semen stains to detist
phosphatase.
Reference
t

F.S. Baechtel, J. Brown and L.D. Terrell, "Presumptive Screeni
Stain In Situ Using Cotton Swabs and Bromochloroindolyl P
Acid Phosphatase Activity," J. For. Sci., 32, pp. 880-887,

Semen
t ect Prostatic
7).

Procedure
o Place 200uL of BCIP substrate solution in |
for each sample. (Prepare a test tube f
and for each Q sample).
e Negative Control: Moisten a sterile sw a niinimal amount of sterile
deionized water. Place the swab in labeled t€§t tube with BCIP solution. (A
Negative Control is required & h run and should be the first sample

prepared).
e Q Samples: Moisten stgki >
water. Lightly swab stiepg 5tain with the swab. Place the swab in a

labeled test tube

test tubes; one test tube
rol, a negative control,

deionized water. man semen sample with the swab for a positive
control. PI in"labeled test tube with BCIP solution. (A Positive

each run and should be the last sample prepared).

Interpretég@on of Results
itivedist result is an aqua (blue-green) color. The appearance of an aqua color

dic e presence of acid phosphatase activity.

itional Notes

e The BCIP procedure is not specific for semen.

e The BCIP procedure is 99% accurate in predicting a true negative stain, i.e. one
out of 100 negative BCIP tests may be false. (reference Baechtel paper)
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e The BCIP procedure has not been found to be useful in screening latex
condoms. The laboratory has encountered condoms containing numerous
spermatozoa that yielded negative BCIP results.

e This test should not be performed on body cavity swabs since spermatozo,
be found on vaginal swabs which do not test positive to the BCIP reagent

4.2 Thymolphthalein Monophosphate

Thymolphthalein Monophosphate is used for screening of suspecte mMeER staliio
detect acid phosphatase activity.

References
Roy, A. V., Brower, M. E. and Hyden J. E., “Sodium Thy thatein ophosphate: A
new Acid Phosphatase Substrate with Greater Specificity Sar the tic Enzyme in

Serum”, Clinical Chemistry Vol. 17, No. 11, 1971.

Seiden, H. and Duncan, G., “Presumptive Screeni minal Acid Phosphatase
Using Sodium Thymolphthalein Monophosph Proc gs from a Forensic Science
Symposium on the Analysis of Sexual Assaul ce¥rBl Academy 1983.

Procedure

e Positive & Negative Contrg n human semen standard and a sterile
that the presumptive test reagents are
orking properly.
e Moisten a sterile al amount of sterile deionized water. Lightly
stroke the quest moistened swab.
Add one drop of Y Wait one minute.

tion"#2.

also be performed by pressing a piece of filter paper

hatase catalyzes the hydrolysis of the ester-linked phosphate group from
phthalein monophosphate producing thymolphthalein and phosphate.
Thymolphthalein is blue in the presence of base. Acid phosphatase is present in high
ncentration in seminal fluid, however the enzyme is present in other body fluids
including vaginal fluid and feces. Other sources include plants, fungi and bacteria.
Sources other than semen generally produce slow, weak reactions.
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4.3 Extraction of Suspected Semen Stains

After determining the possible presence of acid phosphatase in a stain with BCIP, the
following procedure will provide an extract of the soluble substances and a pellet of the

particulate material for analysis. Body cavity swabs are not subjected to BCIP te
prior to extraction.
Procedure

e Label the appropriated number of tubes needed (2.0mL polypro e

Eppendorf™ tube or equivalent). Using clean utensils, place asmdaacut f
the stain/swab(s) into each tube. Swabs collected from th ares may be
grouped.

ei

ac

o Add 200uL of sterile deionized water to each cutting/, i be and soak
for at least 30 minutes at 37°C. The extraction m
overnight at 37°C or in the refrigerator at 4°C.
e

plished

e Label a microscope slide for each sample. e faat in each tube with a
clean toothpick or a sterile pipette tip. Pipe of t extract onto a
microscope slide. Follow the staining 4.4) and examine the
slides for spermatozoa.

f

recovery of extra i ow cells to form a pellet). Discard the basket
nt may be used for PSA/P30 analysis.)

microscope slide and allow the sample to dry. (The 3uL
the pellet, but this should be clearly stated in case notes
n by DNA analysts). Follow the staining protocol (Section 4.4) and
s for spermatozoa.

zoa are observed, a P30 analysis on the aqueous portion of the

pe slides are packaged with the item after examination. All case related
ing extracts are discarded after analyses are completed.
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4.4 Staining Protocol

Human sperm have a distinctive size and morphology and, with differential staining, ca
be conclusively identified.

References
Stone, I.C., “Staining of Spermatozoa with Kernechtrot and Picroindigoc

rne
Microscopical Identification”, SWIFS, Criminal Investigation Laboratory, .1
hemistry, U.S.

Gaensslen, R., Sourcebook in Forensic Serology, Immunology, a
Government Printing Office, 1983.

Procedure
o Heat fix cells to a microscope slide by gently flamigy or b g the slide in a
37°C oven for 15 minutes.
o Slides may be examined microscopically priir tositai . Intact spermatozoa
can often be detected. If intact spermatgzoa are d, staining is not
required.

e Cover the slide/debris with Nuclear Fa taifl and let stand for 10-15
minutes covered.

o Gently wash away the Nucle Red with deionized water.
e Without drying the slide, C de/debris with Picroindigocarmine stain
n g ds. Gently wash the slide with reagent

(PICS) and let staind f
grade ethanol. Allo
e Add Permount a . Examine the slide microscopically (200-400x).
ecord the presence of nucleated epithelial cells
and if the sperm nt are intact.

e Document your

ined red by the Nuclear Fast Red dye. Sperm heads are usually
e acrosome staining significantly less densely than the distal
icroindigocarmine stains the epithelial membranes green. Nuclei

permatozoa are detected, score the number observed on a scale of 1+ to 4+.
1+ Hard to find

2+ Some in fields, easy to find

3+ Many or some in most fields

4+ Many in every field

<10 Few
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o Record the presence of nucleated epithelial cells (NECs), non-nucleated cellular
debris and presence of tails. NECs may also be graded using the scale given
above.

e At least two spermatozoa must be observed to report the presence of
spermatozoa. An observation of less than five spermatozoa must be verif
another qualified analyst.

XS minal

i0PThe use
of the ABAcard® by this method is a rapid and sensitive det
sensitivity of this system is 4 nanograms of PSA per millilite
r

m r PSA. The
f bfSly flurd; which is
comparable to the ELISA technique.
e ptive test for seminal

for the presence of

45 PSA (P-30 or Prostate-specific Antigen)

PSA (P-30) is a glycoprotein produced by the prostate gland and
plasma. PSA is a reliable forensic marker for the identification of

This test is normally performed after obtaining a p
fluid (acid phosphatase) and sperm search resylts
spermatozoa.

iv
e

References
Manfred N. Hochmeister, et al, “Eva
Membrane Test Assays for the FQ
1999;44:1057-1060.

o of Prostate-specific Antigen (PSA)
tification of Seminal Fluid”, J Forensic Sci

J. Kearsey, et al, “Validati
Casework”, Can. Soc.

Onestep ABACard® PSA Test’ Kit for RCMP
ol. 34. No 2 (2001) pp. 63-72.

Theresa F. Spear N Khosgkebari, “The Evaluation of ABAcard® p30 Test for the
Identification of CACNews 1st Quarter 2001, pp. 22-24.

Procedure

mple tubes. Using clean utensils, place a portion of the suspected
staifi¥or swab into a sterile 2.0mL microcentrifuge tube.

Add | of sterile deionized water to each sample tube. Allow the sample(s) to

extghct at 37°C for a minimum of 30 minutes. The sample may be extracted at 2-

8 %/ overnight (Section 4.3).

own human PSA standard and sample blank are to be run as an assay

control. Dilute 2 - 10l PSA standard L-F500 in 200ul of sterile deionized water.

Record all lot numbers and expiration dates.

Place the substrate into a spin basket and centrifuge the sample for 3-5 minutes.

Remove the device and dropper from the sealed pouch.

Label the PSA card with the case number, item number, your initials and the

date. The sample(s) must be brought to room temperature prior to testing.
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o Remove 150ul (or 4 drops) of the supernatant and add it to the sample region
("S” well) on the PSA card. This aliquot may be stored between 2-8°C if not use

immediately.
¢ Allow the sample to stand for 10 minutes. Positive results can be seen as

as 1 minute depending on the P-30 concentration.

e The results of the test should be documented using digital imaging,
photography, or by photocopying the card(s).
Interpretation of Results

Positive: The formation of two pink lines, one in the test area (T) trol area
(C) indicates a positive test result and that the P-30 level is
analyst should confirm weak results (if needed, based on in

Negative: The formation of only one pink line in the ¢
test result. This may indicate that (a) No PSA is pr
of “high dose hook effect”. Presence of “high dose
result due to the presence of high concentrati
the sample may be retested using a 1:10to a
guestion using the remaining 100pl of sample.

/ml or (b) presence
ay give a false negative
e sample. In such cases
ilution of the sample in

line in either the test area (T) or the control

Inconclusive: There is no formatio
‘ xamine the test procedure carefully.

area (C) of the card. Repeat the

R
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SECTION 5 - PRESUMPTIVE AND CONFIRMATORY TES
FOR BLOOD

5.1 Phenolphthalein (Kastle-Meyer Test)

This is an oxidative test for the presumptive identification of blood n\{ae Ccatalytic
activity of the heme group of hemoglobin. If the sample is of a limi d the
presumptive test is likely to consume sufficient sample to pr | DNA
typing, then the presumptive test is not performed. The liggit e sample will
be documented on the DNA extraction worksheet.

References
Culliford, B., The Examination and Typing of Bloodstain
Government Printing Office, 1971.

Crime Laboratory. U.S.

Saferstein, R,. Forensic Science Handbook Volume rentice Hall, Inc., 1983.

Gaensslen, R., Sourcebook in Fo
Government Printing Office, 1983"

logy, Immunology, and Biochemistry. U.S.

Procedure
o Record the lot or henolphthalein reagent and sterile deionized
water in your lab\Utes! rd the lot number and expiration date of the 3%
Hydrogen i
e Positive ntrols: A known human blood standard and sterile water

each day that the presumptive test reagents are used to
they are working properly.

les: Moisten a sterile cotton-tipped swab with sterile water. Rub
r the suspected bloodstain.

rops of the phenolphthalein working solution to the swab. Wait a few
ds and observe any color changes.

1-2 drops of the 3% hydrogen peroxide solution.

etation of Results

The appearance of a rapidly developing pink color after the addition of 3% hydrogen
eroxide (H,0,) is a presumptive positive test for the presence of blood. A pink color
forming after one minute should not be considered as a positive result, as auto-oxidation
can occur in air and light.
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Catalytic blood detection tests depend upon an oxidation reaction in which the oxidant,

H,O,, oxidizes a colorless substance, such as phenolphthalein, leucomalachite green or
ortho-tolidine, to a colored one. The heme group of hemoglobin exhibits a peroxidase-
like activity which catalyzes the breakdown of H,0O..

Color catalytic tests are very sensitive, but not specific. The positive color test.alo
should not be interpreted as positive proof of blood. However, a negative r p
of the absence of detectable quantities of heme or its derivatives.

The major sources of “false positive” reactions are chemical oxida et
peroxidases. Color development before the addition of H,O, may
of chemical oxidant. While copper and nickel salts are the m
responsible for false positive reactions, others include rust,
insecticides, wood preservatives, and pigments.

presence
icals
iodine,

Fruit and vegetable peroxidases react similar to bl erWnd more weakly. In
addition, stains created by fruits and vegetables c e visually distinguished
from blood and their peroxidases do not react gith stro sic solutions such as
phenolphthalein (pH 14).

It should be noted that the presumptive test for blooa%'s not species specific. Blood and
other tissues from animals besides will also give a positive reaction with this
test.

e of detectable quantities of heme or its
agent such as Bluestar has already oxidized a
sample, it may not rea testing.

Acard HemaTrace

emaTrace test is designed to be used as a confirmatory test for
d. The test is a simple, rapid and a sensitive detection method for
bin (hHb). The sensitivity of this system is 0.05ug of hHb per milliliter.

YHochmeister, et al, “Validation Studies of an Immunochromatographic 1-Step
t for the Forensic Identification of Human Blood,” J Forensic Sci 1999;44:1057-1060.
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Procedure
1. Label the sample tubes. Place a portion of the suspected bloodstain or swab int
an entire tube of the extraction buffer provided (deionized water or other buffers
suitable for DNA extraction may be used as well). This test is pH dependentathe
pH must be in the range of 1-9. A known human blood standard (positive
and a negative control (extraction buffer or deionized water) are to be
assay control. Record all lot numbers and expiration dates.

Optional: Extraction Method for old stains:

Extract sample in 2-3 drops of 5% ammonia (NH3) for 2-5 m@iles.
ammonia to evaporate. Add 2-3 drops of extraction buffer. @ ) the
sample pH is in the range of 1-9 by using pH paper. .

Allow the sample(s) to extract for 1 — 5 minutes.

Allow the sample(s) to warm to room temperature d

arLN

o

frig .
Remove the device/card and dropper from e @pouen.
Label the HemaTrace card with the lab nu r,hem ber, your initials and
the date.
Using the dropper provided, add 4 dro ipe 50 ul of the extract into the
sample region (S) on the card.
7. Allow the sample to stand for 10 minutes. PoSitive results can be seen as early

3 concentration.
gital imaging, 35 mm photography, or by

8. Document the test result
photocopying the card

can be considered an internal procedural control.
A distinct pinkish line wil ear if the test has been performed correctly. If the

of two pink lines, one in the test area (T) and in the control area
itl st result and that the human hemoglobin level is at or above
nalyst should confirm weak results.

mation of only one pink line in the control area (C) indicates a negative
his may indicate that:

uman hemoglobin is present above 0.05 ug/mL or

esence of “high dose hook effect”. Presence of “high dose hook effect” may
give a false negative result due to the presence of high concentrations of human
hemoglobin in the sample. In such cases the sample may be retested using a
1:100 or 1:1,000 fold dilution of the sample in question using the remaining
sample.

Inconclusive: There is no formation of a pink line in either the test area (T) or the control
area (C) of the card. Repeat the test and re-examine the test procedure carefully.
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SECTION 6 — DNA EXTRACTION

6.1

DNA extraction must be performed in a designated area i y, with
equipment dedicated to the DNA extraction area. W uld be
cleaned with a 10% bleach solution before and a
Sterile techniques appropriate to forensic procedu
handling evidence items for DNA extraction.
Analysts will use a clean cutting surface an
items of evidence. Non-disposable ite
hole punchers and metal forceps, will
Questioned samples and reference saWip
time and/or location.

Extraction of samples with pg mlly high levels of DNA (for example, whole
blood and/or buccal swabg performed separately, or after, extraction
of samples with potentiglly s of DNA (for example, single hairs and/or
small bloodstains).
Tubes must be ce efol€"opening them. A de-capping device may be
used, if desired, Only one sample tube must be open at a time.
DNA extraction i ould be documented on the appropriate worksheet.
include the batch name, a description of the item, extraction
Z1 Trace or Large Volume protocol for casework
ction‘instrument, sampling and elution volume (for casework

he date extraction is started (e.g. the date the evidence is

IT"the questioned samples and reference samples are extracted on
, the time when each set of extractions was begun should be

ted in the worksheet notes.

batch of extractions must include an appropriate reagent blank(s) for each
t of extraction performed. All reagents (lot# and expiration date) and reagent
nks used for a batch of samples must be documented in an appropriate
worksheet documenting the standards and controls used in that batch.

The volume amounts of buffers and other reagents in the extraction protocols are
suitable for most forensic stains and reference samples. The volume of these
reagents may be adjusted as noted in the protocols according to the size and
nature of the sample (for example, when using the Large Volume Protocol).

General instructions pertinent to DNA extraction
Appropriate personal protective equipment must be worn while haRalling
evidence and during DNA extraction.

fa

e.
mu sed when

umables for sampling
ce handling, such as
ore and after use.

holid be extracted separately in
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in the laboratory (for example, a cigarette butt).

o Digital images will be retained in the case file as part of the bench .

e Guidelines for the workflow between Biological Screening analysts
analysts for processing evidence in sex assault cases:
o Case reports issued by the DNA discipline do not need to Rclud
results of presumptive tests and microscopic examig S Ven tests

were first performed and reported in a biological sc rt.

o Digital imaging of evidence
o It may be appropriate for a DNA analyst to image an item of evidence th
has not previously been examined and documented by another disciplin

0 DNA analysts do not need to perform presumpi @ ng when the
testing was previously performed and reportg i i al screening
report.

0 DNA analysts will continue to prepare des of previously

eir observations in

ot need routine technical
ilitate proper sampling of
iciency of the differential

screened items and isolated stains
the DNA extraction worksheet. The
review since the purpose of thi
the item for DNA extraction an
extraction process.

o Foritems that may contain limited amdunts of biological evidence (e.g.

relevant case information on the item(s)
section in the laboratory’s information

ied in sperm search and microscopy techniques will proceed
the sample and prepare a sperm search slide for

iC opic Inspection. A second qualified analyst may be requested, on
eview this slide to verify these results . If this verification is

ed, it is documented on the DNA extraction worksheet and by the
econd analyst’s initials on the slide. Slide(s) will be retained and

ckaged with the evidence. The DNA case report, in such instances, will
include a statement stating the presence or absence of spermatozoa in
the sample(s).

Workflow between the Biological Screening analysts and DNA analysts
will be consistent with the above stated guidelines while processing
forensic casework as well as proficiency test samples.
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6.2 Sampling of Forensic Items of Evidence

Note: Whenever feasible, a portion of the original evidence will be retained to provi
opportunity for re-testing. If the entire original sample is consumed in extraction,
total elution volume must be at least 100uL. For cases with a suspect, if an anal
determines that the entire original sample and DNA extract must be consu
analysis, the analyst shall obtain written permission from the District Attgrn{'s
prior to consuming the DNA extract. Samples and extracts for unknown pec
do not require written permission prior to being consumed in analysi

6.2.1 Bloodstains

e Typical bloodstains are sampled by cutting approxi
material using a sterile, disposable scalpel. The s
depending on the size and condition of the stai
the entire stain.

¢ Depending on the substrate, other samplin
example, bloodstains on thick fabric o
hole punch. Bloodstains may also be
swab if the substrate is difficult to cut or po
cigars or denim).

e Bloodstained swabs are u led by cutting a portion of the stained area
of the swab.

f the stained
ing may vary
ropriate to sample

y be appropriate. For
be sampled using a 3mm
abbing with a damp, sterile
ially contains PCR inhibitors (e.g.

6.2.2 Swabs
e Swabs are gen pl cutting approximately half of the swab
lengthwise.
o Any swab( ampled should be labeled with the case number, item

bs (not thought to contain biological fluids) sample the
imize the chance of obtaining an interpretable DNA profile

ngernail Scrapings

Fingernail scrapings are received either as swabs from underneath the nails or
debris from under the nails that is scraped into a paper bindle.

Swabs from under the nails are generally sampled by cutting the swab tips into
the sample tube. However, as in the case of contact swabs, the entire swab may
be used in extraction and at least fifty percent of the extract retained for future
use.
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e When sampling debris in a paper bindle, a moistened swab is used to swab the
scraper, visible debris and the inside of the paper bindle. Typically one swab is
used per hand. The entire swab is then cut into the sample tube.

6.2.4 Fingernails or Fingernail Clippings

¢ Fingernails may be submitted as evidence collected from a potentia
scene. Alternatively, fingernail clippings may be submitted in lieu of
to fingernail scrapings. Clippings should be imaged prior to sam
e Swabs from the nail(s) may be collected for profiling of tissu
external to the nail itself. The entire swab tips are cut into
e |[f surface material, i.e. blood or dirt, is observed on the nai
washed by immersing in 200uL of dilute G2 buffer ( i 0:G2 buffer)
in a microcentrifuge tube with gentle agitation. Thj y priate when
attempting to obtain a DNA profile of the surface erial ately from the nail
itself.
e The washing is then transferred to a new ocptrifgie tube and may be
extracted by adding 10uL Proteinase
e Any clippings that remain after digesti re- aged with the evidence.

6.2.5 Hairs

Note: Prior to DNA analysis, hai all be examined by a qualified Biological

DNA analysis.

For mounted hairs, scor d the cover slip with a sterile scalpel. Remove
the cover slip by prying ing the slide in xylene. Use a pipette to wash the
mounting medium . Pick up the hair with clean forceps and wash in a
beaker, on aw
hair with sterile,

ce (known) hair sample alongside the questioned hair
al control.

he hair, microscopically if necessary, for the presence of surface
magyrials (i.e. blood or dirt) and document the findings. The hair may be placed
clean piece of white paper or on a microscope slide for examination.
surface material is observed on the hair, the hair should be washed by
immersing in 200uL of dilute G2 buffer in a microcentrifuge tube with gentle
agitation. This may be appropriate when attempting to obtain a DNA profile of the
surface material separately from the hair itself.

The washing is then transferred to a new microcentrifuge tube and may be
extracted by adding 10uL Proteinase K.

Cut approximately 1cm of the proximal (root) end of the hair for digestion. Using
clean forceps, place the hair root into a sterile 1.5mL tube.
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e Cut approximately 1cm of the shaft adjacent to the root for separate analysis as a
substrate/shaft control. Add the shaft portion of the hair to a sterile 1.5mL tube.
e The remaining portion of the hair is re-packaged with the evidence.

6.2.6 Other tissue samples

Refer to the EZ1 DNA Investigator handbook for instructions on the approgratefiam
size based on tissue type. The extraction procedure is as for other sam pe

b,

Database

6.3 Qiagen BioRobot M48 DNA Extractio
Samples

— K

Note:

o All required reagents, except ethanol afd ile de-ionized water, are provided

as listed in MagAttract DNA Mini M48 HandbGok.

o Prepare Buffer MW1 accordd#gteiae instructions given in the ‘Important Notes’
section of MagAttract Mini 4 book (add 26mL of Absolute Ethanol to the
MW1 concentrate).

o Ensure that Buffer & hontain a white precipitate by shaking the bottle
before use. Che i ransferring Buffer MTL into the Reagent
Container. If ne ' ate for 30 minutes at 37°C with occasional shaking

of diluted Buffer G2 and Proteinase K solution as follows:
3) x 255ul  Buffer G2

les + 3) x 255ul  sterile de-ionized water

les +3)x 10ul Proteinase K solution
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6.3.1 Sample Digestion

o Aliquot 500ul of the Buffer G2/Proteinase K master mix into labeled 1.5m
sample tubes.

e For serrated buccal swabs, carefully eject the tip of the sample swahg
appropriate sample tube. For other cotton swabs, cut a portion of t
into the appropriate sample tube or snap the entire swab end int
Alternatively, if two swabs were collected, the entire cotton tip,of 0
be used. Dried stain cards are sampled with a 3mm hole 1-
The hole punch is cleaned by punching a clean piece of fil

w times.

e Vortex the samples for 10 seconds.

¢ Incubate in a 56°C incubator for at least 60 minutgs, Up t¢Hve t.

o Centrifuge the tube briefly to remove any condensgiion fr lid.

e Transfer 200ul of the liquid from the sample in n .5mL capless tube
and place on the BioRobot M48 for DNA e . sorption by the swab is
unusually great, transfer at much of thegdigest a ible, up to 200pul.

6.3.2 DNA Extraction

e Ensure that power for the 48 has been switched on. The power
switch is located on t SO 2 instrument.
Turn on the power and monitor.

e Upon startup, thac trolling BioRobot M48 is set to launch the ‘Qiasoft

ing en changed, the ‘Qiasoft M’ Operating System can also be
:Qiasoft M’ icon on the computer desktop or from the Microsoft

u, where it is located in Qiasoft M Operating System - Qiasoft
ot M48.

Selict the protocol group from the drop-down menu, by selecting
nsics>gDNA->Normalization 1.1.

Choose the elution tube type (use either 1.5mL or 2.0mL). Enter the number of
samples (in multiples of 6), set sample volume to 200ul and final elution volume
to 100pl.

The ‘Qiasoft M’ software will guide you through the remaining steps required to
set up BioRobot M48 for the Normalization protocol.
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Note:

e Wear gloves, a lab coat and a mask when loading the required items on the
worktable.

e Remove the caps from the elution tubes as they are being loaded on the
worktable.

o Close the workstation door and start the purification procedure. All gf2pSare
automated, and a software message on the screen will indicate tintlite
time to completion of the run.

¢ Retrieve and cap the elution tubes containing the purified Q3 e ling
block.

o Extracted DNA is now ready for amplification (quantifi samples is
optional). DNA extracts can be stored for several °C. Extracts
should be transferred to -20°C for long-term stora

¢ Clean the BioRobot M48 by wiping down wit a d by distilled water,
after each use.

CAUTION:

Do not use bleach to clean the M48, since it can resgywith the extraction reagents.

6.3.3 Troubleshooting

Please consult the Troublgetio Gulge in the MagAttract DNA Mini M48 Forensic
Handbook or the BioRaoit s Guide.

6.3.4 Mai e
Refer to Qiag 8 intenance Log (AK SCDL document).
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6.4 Qiagen BioRobot EZ1 Advanced-XL DNA Extraction

Note:
e Use the Trace or Large Volume protocols for all questioned and kn
casework samples.
e The Large Volume protocol requires an additional reagent blank aus e
addition of Buffer MTL after digestion. When using the Largagealunts pr ol, be
sure to aliquot enough dilute G2 to your reagent blank tub @ dilute G2
buffer) before digestion to have enough post-digestio - ¢ tract two
separate reagent blanks to accompany the Trace a S protocols,
respectively. Alternatively, a second reagent bla set up prior to
digestion and used exclusively as the reagent bla olume protocol
sample(s).
e Questioned samples shall be eluted in TE e
e Known samples may be eluted in wategor TE b

or L

Elution volumes are selected based ont%sa type and/or quantity:
o Larger elution volumes (200ul) may be’selected for large blood stains, 4+
sperm samples, 4+ g fractions and reference samples

o Smaller elution vo are recommended for contact DNA
sperm or epithelial cells.

o] #01ul) are recommended for known reference

o] consumed, the total elution volume shall be no
lessgthan ss given written permission to elute into 50ul (see
S guidance on consuming samples).

o.l e elution volume is used in a set of extractions, the

nding reagent blank(s) should use the most stringent elution
ed in that set.

e
r
6. a ork Samples — Direct (non-differential) Extraction
Pr
a.

re the pre-digest solution:
(Number of samples + 3) x 230 ul G2 buffer
b. (Number of samples + 3) x 230 pl sterile de-ionized water
c. (Number of samples + 3) x 10 pl Proteinase K

2. Add enough pre-digest solution to each sample cutting to allow for approximately
200yl of free liquid in the tube after absorption by the substrate. A typical sample
cutting, such as half each of two swabs, requires about 450ul of pre-digest buffer.
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Note: for hair samples and nail clippings*, also add 10 ul DTT.
(* when the source or owner of the nail needs to be determined)

3. Incubate in a 56°C incubator. Known samples shall be incubated for at lea
hour. Question samples will typically be incubated overnight. Exceptions
noted in the bench notes.

4. Following incubation, transfer 200pl of the digest buffer into a steril

screw-cap tube. If absorption by the swab is unusually great, trai@&fér at Buch, of
the digest as possible, up to 200ul. For all casework questioned s&xple 1
ul carrier RNA solution to the transferred digest solution. | negassary to

add carrier RNA to reference sample extracts.

Note: If necessary, prepare the carrier RNA solution by r: titfing eviously
verified lot of lyophilized carrier RNA in 310ul of sterile, degioniz r. Vortex, and
spin briefly. Prepare 20ul, single use aliquots in 0.5 b n re at -20°C.

Option 1 — Large-Volume Protocol:

o For samples that typically yield less D if th ple required additional
digest buffer for thorough cell lysis, the®ana@st may transfer up to 500ul of the
digest solution to an EZ1 sample tube, add carrier RNA solution, and add
400ul of Buffer MTL.

¢ Load the sample(s) onto t
50ul TE buffer. An adgi
extracted with all L & stocol samples.

ect the Large-Volume Protocol, and elute in

ol for Consumed Samples:

e If the entire gvide has been consumed and digested, the analyst shall
transfer i ume of digest solution to an EZ1 sample tube (or tubes -
with n th ul in each tube), add 14l of carrier RNA solution and add

TL.

lume protocol and elute in 100ul TE buffer.

se of more than one tube may be required to digest and extract

Option 2 — Large-

sts may be combined in one tube and proceed to the quantitation step.
. If any sample is extracted using the Large-Volume protocol and eluted in
, then the reagent blank accompanying that sample will suffice as the
reagent blank for a consumed sample extracted using the Large-Volume protocol
and eluted 100ul. If no other Large-Volume protocol samples are extracted,
ensure that a reagent blank is extracted using the Large-Volume protocol and

eluted in at least 50ul.
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5. Reagent cartridges may be stored at room temperature (short term) or between
2°C and 8°C (long term). If the reagent cartridges have been stored between
2°C and 8°C, warm them up by leaving them at room temperature for several
hours or placing them in a 37°C incubator for approximately 1 hour.

6. Turn on the power switch on the back of the instrument.

7. Directions are displayed on the screen on the front of the instru Priss the
START button to select a protocol (Trace or Large-Volume), elutiC@ buff
elution volume. .
Note: If selecting the Large-Volume protocol, ensure that 40 v Q ef has been
added to the sample(s) prior to loading on the instrument.
up agent cartridges,

e cartridge rack and that
es prior to loading on the

8. Follow the instructions displayed on the screen to
digest tubes, tip holders, and elution tubes.

Note: Ensure that the reagent cartridges snagh
the caps are removed from the sample tubes

9. If fewer than 14 samples & tracted, reagent cartridges and
the occupied channels.

10. i emove the elution tubes containing the purified

11. The extr now ready for quantification (optional for known samples)
ifi NA extracts can be stored for several weeks at 2°C to 8°C.

ument by wiping down with ethanol, followed by distilled water,
ch use.

the piercing unit after each use by selecting option 2 (“Man”) on the main
, then option 3 (“Clean”). Then wipe each piercing unit down with ethanol.

- Refer to EZ1 Advanced XL Maintenance Log (AK SCDL document) for UV
decontamination procedures.

CAUTION:
Do not use bleach to clean the EZ1, since it can react with the extraction reagents.
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6.4.2 Casework Samples - Differential Extraction

1.

Prepare the 1:1 diluted G2 buffer:
i. (Number of samples + 3) x 1040ul G2 buffer
ii. (Number of samples + 3) x 1040yl distilled water

Cut a portion of the sample and place in a 2.0ml tube.

Add 600yl of sterile de-ionized water to each of the tubes. \w
Vortex briefly. Incubate overnight in a 37°C incubator. P e% soaks

re-approval
er evaluation of

ge

with less incubation time shall be performed only wit m
of the Forensic Biology Supervisor or DNA Techni a
the sample.

r

r

Agitate the samples for 1-2 minutes by vortfXin uSig a sterile pipette tip or a
sterile toothpick to remove the cells from the su

inWasket and place the basket
tubes for 5 minutes at 10,000 to

For each sample, transfer the substrat@it
back in the sample tube. Centrifuge the sal
14,500 RPM.

been completed.

Re-suspend the d spot 3ul on a microscope slide. Stain and grade
the slide ion

Note; mor ermatozoa must be identified and verified by a second
to report the presence of spermatozoa.

pithelial cells are observed proceed to step 10.

w or no sperm/epithelial cells are observed, a second extraction may be
performed by adding more of the original evidence item to the sample tube and
repeating steps 2-8. Alternatively, the substrate may be added back to the
sample tube for digestion or it may be digested separately. If adding the
substrate back to the sample tube, place substrate back in the tube and proceed
to step 10. If digesting separately, place substrate into a new 1.5mL tube and
label it as “Q#,,,"; analysis of the substrate resumes at step 17.
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When no sperm are observed, it is not necessary to divide the sample into
separate epithelial and sperm fractions (document on the DNA worksheet). If no
separating the sample, add up to 390ul of 1:1 diluted G2 buffer + 10ul of
Proteinase K solution and proceed to step 18.

When no NECs are observed, it is not necessary to divide the sampl
separate fractions (document on the DNA worksheet). Add 190ul o
G2 buffer + 10ul Proteinase K solution + 10ul DTT and proceed

Note: Package sperm slides created from questioned stains with
Biological Screening analyst has not reported the results of micro
iS not necessary to retain reagent blank sperm slides.

10. To the re-suspended cell pellet (may include sub if &8dafb back), add up to
390yl of 1:1 diluted G2 buffer + 10ul of Proteigase Rjsolu

11. Vortex and spin briefly to force the material ction fluid.

12. Incubate for at least two hours in a 56 n. ng the incubation step label a

new sterile tube for each sample, including reagent blank. Label these as the
epithelial fractions.

13. utes at 10,000 to 14,500 RPM. If the

(step 9 option), using a sterile toothpick to

Optional: At thi nalyst may perform a second epithelial cell digest (repeat
steps 10-13) an
i ould be documented on the DNA worksheet and on the
roigvorksheet for the accompanying reagent blank. This may be
icroscopic examination or on a second examination.

sperm pellet by adding approximately 500ul of dilute G2 buffer. Vortex
bri and centrifuge at approximately 10,500 to 14,000 rpm for 5 minutes.

15. Remove and discard the supernatant.

16. Repeat the wash two more times for a total of three washes. If few sperm were

observed, the number of washes for the sperm fraction may be decreased.

17. Add 190ul of 1:1 diluted G2 buffer + 10ul Proteinase K solution + 10ul DTT.
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Note: If the substrate was digested separately, the volume of diluted G2 buffer may be
increased to account for absorption by the substrate.

18. Vortex and spin briefly to force the material into the extraction fluid.

19. Incubate overnight in a 56°C oven.
Reagent cartridges may be stored at room temperature (short term
rse

2°C and 8°C (long term). If the reagent cartridges have been st
2°C and 8°C, warm them up by leaving them at room temperatur
hours or placing them in a 37°C incubator for approximatel

20. Insert the DNA Investigator card into the slot located heé BioRobot
EZ1 Advanced-XL.

21. Turn on the EZ1 power switch on the back of the irfgirum

22. Directions are displayed on the screen on tigh fr instrument. Press the

START button to select a protocol (Tr or Lar¢ - me), elution buffer and

elution volume.

Note: If selecting the Large-Volume protocol, ensure’that 400ul of MTL buffer has been
added to the sample(s) prior to loag e instrument.

e screen to set up the reagent cartridges,
tubes.

24. Follow the instruction
digest tubes, tip hol

Note: Ensure that the r
the caps are removed fr
deck. The caps f
tubes are retain

ple tubes may be discarded. The caps from the elution
d upon completion of the protocol.

Note: If fewer mples are being extracted, reagent cartridges and consumables
for the occupied channels.

fer 200ul of the digest to a 1.5mL screw cap tube, add 1ul carrier RNA
ion, run Trace protocol and elute in 50ul to 200ul TE buffer.

For epithelial fractions:
Transfer 200ul of the digest to a 1.5mL screw cap tube, add 1ul carrier RNA
solution, run Trace protocol and elute in 50ul to 200ul TE buffer.

Note: If necessary, prepare the carrier RNA solution by reconstituting the carrier RNA in
310yl of sterile, de-ionized water. Vortex and spin briefly. Prepare 20ul, single use,
aliquots in 0.5mL tubes and store at -20°C.
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Options for fractions with none/few/1+ cells and samples not separated:

Option 1 — Large-Volume Protocol:
o For samples that typically yield less DNA or if the sample required additig
digest buffer for thorough cell lysis, the analyst may transfer up to 50C
the digest solution to an EZ1 sample tube, add 1ul carrier RNA sQluti
add 400yl of Buffer MTL to each tube(s).
e Load the sample(s) onto the EZ1, select the Large-Volume tgcol,
elute in 50ul TE buffer. An additional reagent blank with BuffeRMTL
must be extracted with all Large-Volume Protocol sam
le
ig , the analyst
ample tube (or
carrier RNA solution

Option 2 — Large-Volume Protocol for Consumed
¢ If the entire evidence sample has been consu n
shall transfer the entire volume of digest solutigl to a
tubes - with no more than 500ul in each 1
and add 400l of Buffer MTL to the tub
¢ Run the Large-Volume protocol and,elu
¢ NOTE: If any sample is extracted
eluted in 50ul, then the reagent bl nying that sample will suffice
as the reagent blank for a consumed san¥te extracted using the Large-
Volume protocol and el 0ul. If no other Large-Volume protocol

samples are extracted et a reagent blank is extracted using the
o in at least 50l

Large-Volume prot
26. Upon completio tocol, remove and cap the elution tubes
containing the puih

buffer.
e-Volume protocol and

27. The ext
stored for several weeks at 2°C to 8°C. Extracts should be
°C for long-term storage.

the piercing unit after each use by selecting option 2 (“Man”) on the main
nu, then option 3 (“Clean”). Then wipe each piercing unit down with ethanol.

0. Refer to EZ1 Advanced XL Maintenance Log (AK SCDL document) for UV
decontamination procedures.

CAUTION:
Do not use bleach to clean the EZ1, since it can react with the extraction reagents.
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"N

6.4.3 Troubleshooting

Please consult the Troubleshooting Guide in the EZ1 DNA Investigator Handbook or th
BioRobot EZ1 Advanced-XL User’s Guide.

6.4.4 Maintenance
Refer to Qiagen EZ1 Advanced-XL Maintenance Log (AK SCDL docum\

,.‘Q

R
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SECTION 7 — DNA QUANTIFICATION USING APPLIED
BIOSYSTEMS QUANTIFILER™ KIT ON STRATAGENE®
Mx3000P ™

As mandated by the FBI Quality Assurance Standards for Forensic
Laboratories, all forensic questioned samples must be quantified p
amplification. Quantification is not mandatory for database sargales
known samples.

ting
to
for

References: Quantifiler® Kits User's Manual and Mx3000 ine Manual
(http://www.stratagene.com/manuals/)

7.1 Preparing the Mx3000P ™ for a l%\

o Open the MxPro-Mx3000P™ Softwar

¢ Inthe New Options pop up select Quantitat CR(Multiple Standards) and
ensure the box for Turn lamp gaefor warm-up? is checked. Select OK

e Click File>Open and navig R-template.mxp which is located in

DNA_Share in the Mx3Q06 rage file.

e Save the file with the 's initials (i.e. QPCR-YY-MMDDKAH)
in the appropriate

e Select the appr using the scroll down bar labeled Well type on
the right hand si en. Choose Unknown for all samples irrespective

s) and choose NTC (no template control) for the wells
ol. Two wells of each plate are to be run as NTCs. These
ter mix. The first two columns always contain the standard

twenty minutes to warm-up therefore open the Mx3000P software
reparation, to allow time for lamp to warm-up. On the bottom right of the
indicate when the lamp is ready.
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7.2 Preparation of DNA Quantitation Standards

On the bench top prepare a three-fold serial dilution of the Quantifiler™ Human DNA
Standard (provided in kit) in sterile H,O as follows:

Label eight sterile 0.5mL microcentrifuge tubes A through H.
Add 30uL sterile H,O to tube A.

Add 20uL sterile H,O to tubes B through H.

Thaw the Quantifiler™ Human DNA Standard completely. Vorte
seconds and spin briefly.

r3t

e Transfer 10uL of DNA Standard (200ng/uL stock) into tub nd spin
briefly.
e Transfer 10uL of prepared Standard A into tube B. n riefly.

e Continue the serial dilution through tube H.

The approximate quantities of DNA in prepared St S ro H are as follows:
Standard A ~ 50ng/uL
Standard B ~ 16.7ng/uL
Standard C ~ 5.56ng/uL
Standard D ~ 1.85ng/uL
Standard E ~ 0.62ng/uL
Standard F ~ 0.21ng/uL

Standard G ~ 0.068ng/uL
Standard H ~ 0.023n

Note: In-house experi onstrated that the standard curve is stable for at
least one week and sho
made, expiration

e Reactions

of each component needed to prepare the reactions in duplicate.
of each component needed to prepare the reactions in duplicate.

Q

tifler™ Human Primer Mix at 10.5uL per reaction.
tifiler™ PCR Reaction Mix at 12.5uL per reaction.

nclude three additional reactions in your calculations for every sixteen samples
prepared, to provide excess volume for loss that occurs during reagent transfers. A 96-
ell plate QPCR worksheet is to be used for well mapping and can be found in DNA
Share. Questioned samples will be run in duplicate. Known samples, if quantified, need
not be run in duplicate.
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e Thaw the primer mix completely, then vortex 3 to 5 seconds and centrifuge briefly

before opening the tube.
Swirl the PCR Reaction Mix gently before using. DO NOT vortex.

[ ]

e Pipette the required volumes of components into an appropriately sized tu

e Vortex the master mix for 3 to 5 seconds.

¢ Place a new Stratagene®, or equivalent, 96 well plate into well plate [
rack.

Note: Stratagene® 96-well plates are different than the plates used for lifi

o Dispense 23uL of the PCR master mix into each reaction well
plate.

e Add 2uL of sample or standard (prepared as stat 2 to the

appropriate wells. No sample is added to the NT
e Use powder-free gloves and a Kimwipe to ¢
equivalent, optical strip caps.
e Apply downward force to each cap then, view trajpfr ide to ensure all caps are
seated evenly.
o Centrifuge samples in a plate centrifugy/t keSure there are no bubbles in the
wells.

7.4 Sample Loading

hot.
Verify that the s

Starting the Run

Confirm that the worksheet has been saved as described above in Section 7.1.
Click on the Run icon in the upper right hand corner of the screen. The run status
box will appear.

Check the Turn lamp off at end of run box if this will be the last run of the day.
Click Start.
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7.6 Analyzing the Data

¢ When the run is complete click the Analysis icon in the upper right hand corner o
the screen.

e You are now in the Analysis Selection/Setup screen. Make sure that all
sample wells are highlighted. Clicking All in the upper left hand corner of
well plate map will select/de-select all 96 wells at once. If you have
samples, individual well or columns can be individually selected
the ctrl key while selecting the wells.

¢ On the right hand side, under Algorithm enhancements, clic
average and Amplification based threshold boxes leaving
baseline box checked.

¢ Click on the Results tab at the top of the 96-well pla

7.6.1 Checking the Standard Curve

¢ Under Well types shown in the lower right
Standard is the only option selected.
¢ Inthe Area to analyze box select Am

o Check the Ct values of the g83NGe in the box at the lower right hand corner of
the screen. If a standard fé fy (no Ct value) or if there is a large

screen and de-s [ When returning to Results, the curve will
. Note: No more than 3 points should be taken out

alyze box in the upper right of the screen select the
. Under Assays shown (lower left) make sure FAM is the
d. Print this view.

.99. If <0.98 see Quantifiler™ Kits User’'s Manual (p. 5-4).

lope Range —-2.9t0-3.3+0.3
ficiency Range 85% to 115%

erally, the Ct value of prepared Standard A should lie between 22 and 23
and the Ct value of prepared Standard H should lie between 32 and 33. When
the standard curve shifts to the right (higher Ct values) a higher amount of
template DNA should be targeted for STR analysis. When the standard curve
shifts to the left (lower Ct values) a lower amount of template DNA should be
targeted for STR analysis. How much of an adjustment to be made will depend
on the degree of shift of the standard curve.
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Note: If the standard curve plot values are marginally outside the given ranges, the data
may be acceptable at the discretion of the Technical Manager.

7.6.2 Checking the Internal PCR Control (IPC)

e Inthe Area to analyze box select Amplification plots. Under Assays sho
(lower left) select HEX only to view the Internal PCR Control (IPC).
Standard, Unknown and NTC boxes in the Well types shown box i
right hand corner of the window.

e Check all IPC Ct values (found in lower right hand box). The
between 20 and 30.

0 A high Ct value or no Ct for the IPC can indicate in
between extremely high concentrations of hu
o If a sample has a Ct value >30, make a nate can account
for possible inhibition. This will need to be i en setting up for
STR amplification.
o If a sample has a low IPC Ct value but a high initial template
quantity, it is unlikely that PCR iphib ent.
o If asample has no IPC Ct and F
possible to distinguish betwee
¢ Document the average IPC Ct value for all own samples (this will be
recorded on the bottom of thegmigial Template Quantity sheet discussed in
Section 7.6.5)

7.6.3 Checking the ' ence

Check the passive refe

Assays shown box in th orner of the screen. If the ROX baseline appears

antifiler® Kits User’'s Manual.

No Template Controls (NTC)
s by only selecting the NTC box in the Well types shown on the

M sure the HEX Ct value is between 20 and 30 and the FAM has no Ct value.
and FAM Ct values other than these could indicate contamination of the
master mix. If the master mix was contaminated, the quantification may need to
be repeated (consult with the Technical Manager).
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7.6.5 Checking the Initial Template Quantity

¢ On the right hand side of the screen under Area to analyze select Initial te

quantity and in Assays shown select FAM only. Print this screen t

quantity of DNA in ng/uL.

e From this view you can determine the amount of sample to amplifafor S
analysis.

0 Reagent blanks should give no value for initial tem

o Very low initial template quantity values could

debris interfering with the optical path. All bl

regardless of the quantification result. Th

alone should not be used to assess conta

o At the bottom of this page, document the av; ue for all unknown

samples (refer to Section 7.6.2).

R

&
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SECTION 8 — DNA SHORT TANDEM REPEAT (STR)

AMPLIFICATION
8.1 General instructions pertinent to DNA amp%\ |
ithe ) during

, With equipment
ith a 10% bleach

e Analysts must wear appropriate personal protective
PCR set-up.

e PCR set-up is performed in a designated area.
dedicated to the work area. Work surfaces
solution before and after use.

e Sterile techniques appropriate to foren roce ill be used when handling
samples during PCR set-up.

e Centrifuge all tubes before opening the
at a time.

o If reference samples and g | samples are being set-up for amplification

@ tioned samples before reference samples
me when the amplifications were begun
eet notes.

one sample tube should be open

, and all amplification reagent lot numbers.
te must include a positive and negative amplification

volume of
e Eacha
contr
e Alwa d late DNA to the sample well/tube after addition of the PCR

te
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8.2 PowerPlex 16 Amplification on the Applied Biosystems
GeneAmp® PCR System 9700 thermal cycler

8.2.1 Cycling Parameters for Forensic Casework Samples and
Offender Database Samples to be Analyzed on the A
Biosystems 3130xl

The thermal cycler(s) should be turned on prior to setting up sam allq foMlime to
warm up. Select user (alaska) and program (pp16-new):

95°C for 11 minutes, then:
96°C for 1 minute, then: \

ramp 100% to 94°C for 30 s
ramp 29% to 60°C for
ramp 23% to 70°C for
for 10 cycles, then:

n
cond
nd

&
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8.2.2 Cycling Parameters for Offender Database Samples to be
Analyzed on the Applied Biosystems 3500xl|

The thermal cycler(s) should be turned on prior to setting up samples to allow for ﬁ

warm up. Select user (alaska) and program (pplex16-28 cycles):

95°C for 11 minutes, then:

96°C for 1 minute, then:

ramp 100% to 94°C for 30 seconds

ramp 29% to 60°C for 30 seconds

ramp 23% to 70°C for 45 seconds

for 10 cycles, then:

ramp 100% to 90°C for 30 secon

ramp 29% to 60°C for 3 cond
S ds

ramp 23% to 70°C for
for 18 cycles, then:

60°C for 3
4°C hol
8.3 AmplificatiofaSe
p arm to room temperature, then vortex and spin briefly in a
r
e

f Forensic Casework Samples

t . Samples that have been stored at 2-8°C or frozen for a week or
med in an incubator to bring them to room temperature. These

d be vortexed longer to optimize recovery.

t expose reagents to light for extended periods of time.

Obtain a 96-well amplification plate.

Ensure that all kit components have thawed completely before use. Reagents
should be vortexed and centrifuged briefly to ensure uniform mixing and
collection of tube contents.

Note: Centrifugation of the primer mix should be minimal to avoid primer collecting at the
bottom of the tube.
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o Prepare a PCR master mix by adding the following volumes of reagents to an
appropriately sized tube:

# of samples x 2.5uL Gold STR 10X Buffer
# of samples x 2.5uL PowerPlex® 16 10X Primer Pair Mix
# of samples x 0.8uL AmpliTag Gold™ DNA Polymerase (5U/uL)

Prepare enough for a few extra reactions to allow for loss during pipettin his
calculated automatically on the DNA Amplification/electrophoresis h

to each
r equivalent).

o Vortex the master mix and spin briefly. Transfer 5.8,

Forensic Case Samples
Add approximately 0.8ng to 2.0ng template
may be higher or lower depending on
likely to be mixtures may be targeted
source may be targeted lower). Add sterile
to a final volume of 19.2pL.

. low-level samples that are
loodstains likely to be single-
ionized water to bring the sample

Quantification Value <0,0
Samples with a quantj i 0.05ng/ul (or PCR target template estimate
of less than 0.95n ly amplified in duplicate to ascertain
reproducibility o nd below 100RFU. Data interpretation and
reporting of con i depend on whether the profile indicates a single
source or ngixed

rofile generated includes artifacts (e.g. stutter/true allele) and/or
ele peaks, the sample will be re-amplified to verify reproducibility of

Nestive Quantification Value
ples with no detectable DNA, including reagent blanks and negative
controls, may be amplified one time (i.e. duplicate amplification not required).

ote: When amplifying greater than 10uL of template DNA, be aware that inhibitors that
ere not detected during the quantification step may interfere with amplification.

Reagent Blank Sample(s)
Add 19.2uL of the extraction reagent blank.
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Positive Control Sample

Vortex and spin the tube briefly and add 5uL of the diluted 9947A Control DNA
(or other positive control DNA supplied by the PCR kit vendor) to a 0.5mL tube
containing 14.2uL of sterile, de-ionized water.

Note: Over extended periods of storage of the positive control, it may be ne a
increase the volume of 9947A and decrease the volume of water to achlevm

concentration of the sample.

Negative Control Sample
Add 19.2ulL of sterile de-ionized water.

e Transfer the entire 19.2uL of the above prepared saftolefo t propriate
sample well, already containing the PCR master Du ple addition, the
pipette tip is inserted through the Press 'n Se

e Once all samples have been added, remov&ithe Seal and cover the
plate with a sheet of amplification tape

e Transfer the plate to the PCR room a dirgCtly into the thermal cycler.
Cover well plate with a silicone spacer prio losing the thermal cycler cover.
Start the run.

| of upon completion of the technical and

of Offender Database Samples

les to warm to room temperature, then vortex and spin briefly in a
amples that have been stored at 2-8°C or frozen for a week or
armed in an incubator to bring them to room temperature. These
should be vortexed longer to optimize recovery.

he amplification reagents to the designated PCR set-up area. Place
themamplification reagent tubes in a rack that is dedicated to PCR set-up.

not expose reagents to light for extended periods of time.

Obtain a 96-well amplification plate.

Ensure that all kit components have thawed completely before use. Reagents
should be vortexed and centrifuged briefly to ensure uniform mixing and
collection of tube contents.
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Note: Centrifugation of the primer mix should be minimal to avoid primer collecting at the
bottom of the tube.

o Prepare a PCR master mix by adding the following volumes of reagents to
appropriately sized tube:

(# of samples + 6) x 2.5uL Gold STR 10X Buffer

(# of samples + 6) x 2.5uL PowerPlex® 16 10X Primer Pair Mix
(# of samples + 6) x 0.8uL AmpliTaq Gold™ DNA Polymerase (5U5aLL)
Note: The volumes are calculated automatically on the Database heet.

e Vortex the master mix and spin briefly, when possibigl Triasfel & 8L of master
mix to the sample wells for the amplification positl nd jve controls and
the extraction reagent blank(s).

e Add the following volume of sterile, de-ioni e master mix:

(# of samples + 2) x 17.2uL

¢ Vortex the master mix
remaining sample w
o Cover the well pla ess 'n Seal film. During sample addition, the

tracking the sam s which have sample already transferred to them
inimj well to well contamination.

Prepare nd negative amplification controls and reagent blank as
desc :

Pogitive’Control Sample
Vaoiiex and spin the tube briefly and add 5uL of the diluted 9947A Control DNA to
.5mL tube containing 14.2ulL of sterile, de-ionized water. Transfer the entire
19.2ul to the appropriate well.

ote: Over extended periods of storage of the positive control, it may be necessary to
increase the volume of 9947A and decrease the volume of water to achieve the required
concentration of the sample.
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Negative Control Sample
Add 19.2ulL of sterile, de-ionized water to the appropriate well.

Database Sample(s)

o Transfer 2uL of each offender extract to the appropriate well or tube.

¢ Once all samples have been added, remove the Press 'n Seal and
plate with a sheet of amplification tape.

o Transfer the plate to the PCR room and place directly into the thelRgal ¢
Cover well plate with a silicone spacer prior to closing the | cymler
Start the run.

e Store amplified products at 2-8°C.

o All amplified product will be disposed of upon compl@ion & th
upload of the batch.

lews and

Re-amplification Samples
It may be necessary to adjust the volume o¥WatéH (
for re-amplifications or when processi der s
sample, should always equal 19.2uL.

f offender DNA extract)
s. The total volume, per

R
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SECTION 9 — CAPILLARY ELECTROPHORESIS OF
AMPLIFIED DNA

9.1 Applied Biosystems 3130x| Genetic Analyzer

References: Applied Biosystems 3130/3130xI Genetic Analyzer, n&wce,
Troubleshooting, and Reference Guide

Promega Protocol GE163, “PowerPlex® Matrix Standar Ofus

9.1.1 Start the Software and Instrument

e Turn the computer on and log into the puter
e Turn on the 3130xl Genetic Analyzer. ort
e Launch the Data Collection Software.
Start > All Programs > Applied Biosystems > Data Collection > Run 3130x|
Data Collection v3.0
e The service console displé . & applications running. When all squares
are green, all the applighhti ning. This could take several minutes.

reen status light to appear.

Note: When shuttin a Collection Software use the service console by
clicking the stop all tailed start up and shut down procedures see the
Applied Biosys | Genetic Analyzers Quick Reference Card.

Instrument

X Re ing Buffer (1x solution prepared from Applied Biosystems
stoci@solution)

e de and cathode buffer reservoirs should be changed about once a week or
if the instrument has been running frequently. Using old buffer will result in
ease in spikes and baseline noise.

Press the tray button on the outside of the instrument to bring the autosampler to
the forward position and place fresh 1X genetic analyzer buffer in the cathode
reservoir in position 1 (front left) as necessary.

Place fresh de-ionized water into the reservoirs in positions 2 and 4 (back left
and back right) whenever the anode and cathode buffers are replaced.
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o Replace the 1X genetic analyzer buffer in the anode buffer jar on the instrument
whenever the cathode buffer (position 1) is replaced.
e Document in the 3130xI-1 (or 3130xI-2) binder(s) under the buffer tab.

9.1.2.2 Replenishing Polymer
Polymer is replenished on an as needed basis when the bottle is almost e
expired. Only 3130 POP-4™is to be used.

o Allow the polymer to equilibrate to room temperature prior to
instrument.

e Launch the Replenish Polymer Wizard in the Data Collecti
GA Instruments > ga3130x| > 12-F0196 (or 12-FO
screen) > Replenish Polymer Wizard

e Follow prompts given in the wizard to load fresh p

e Document in the 3130xI-1 (or 3130xI-2) bind

e Polymer may be replenished as part of the Izard (Section 9.1.4.1).

ce, replace the 1X genetic
aintenance is complete. All

Note: If changing the polymer or performing o
analyzer cathode and anode buffer reservoirs
buffer and water reservoirs should be filled to the filgpes.

9.1.3 Replacing the Capill

e The following indic st that a new capillary array is required:

o Poorsizi ele calling
o Poorre i ecreased signal intensity
e Launch the Insta rd in the Data Collection Software.
GA Instr 3130xI > 12-F0196 (or 12-F0197) > Wizards (top of

y Wizard
pts given in the wizard to install or replace an array.
3130xI-1 (or 3130xI-2) binder(s) under the array tab.

screen)

nd Spectral Calibrations must be performed anytime an array is

r wash, water trap flush, and THO1 9.3-10 Resolution must also be
verify performance of the array. Documentation of the water wash, water
d THO1 9.3-10 Resolution is recorded in the 3130-1(or 3130-2) binder(s)
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9.1.4 Water Wash, Water Trap Flushing, and THO1 9.3-10 alleles
Resolution/Performance Check

The water wash, water trap flush, and THO1 9.3-10 Resolution are performed as
monthly maintenance and/or anytime an array is replaced. A water wash may als

performed when there is a noticeable decrease in the data quality that was
by replacing the cathode and anode buffer vessels.

9.1.4.1 Performing the Water Wash

e Launch the Water Wash Wizard
GA Instruments > ga3130x| > 12-F0196 (or 12-FO \Wi
screen) > Water Wash Wizard

¢ Follow the wizard instructions to completion.

Exception: A 15mL conical (filled to about 10
hold the water for the wash. The plastic tube i
prevent aspiration of air into the pump block.

9.1.4.2 Flushing and Filling @ Trap

is usel igface of the plastic bottle to
rted e bottom of the conical to

Flush the water trap each time you perform the Water Wash Wizard.

Fill a 20ml syringe with WARM distilled or deionized H,O. Expel any bubbles
from the syringe.

Attach the syringe to the forward-facing Luer fitting at the top of the pump block.
Hold the fitting with one hand while threading the syringe onto the fitting
clockwise with the other hand.
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e Open the Luer fitting by grasping the body of the fitting and turning it and the
attached syringe approximately one-half turn counterclockwise.

¢ Open the exit fitting at the top left side of the pump block by turning it
approximately one-half turn counterclockwise.

o Hold empty beaker under the exit fitting. Flush the trap by steadily pushi
approximately 5ml of H,O through the syringe plunger (DO NOT US
EXCESSIVE FORCE).

¢ Remove the syringe from the Luer fitting while holding the witijonevnand
while turning the syringe counterclockwise with the other

o Close the Luer fitting by turning one-half turn clockwise.

¢ Close the exit fitting by turning one-half clockwise

o Document in the 3130xI-1 (or 3130xI-2) binder(s) un w sh/flush trap
tab.

9.1.4.3 THO1 9.3-10 alleles Resolution/Perfo e e

A performance check allows you to periodigally Self e instrument system’s
resolution and its ability to correctly size p withi base pair using Promega
PowerPlex® 16 Classic Allelic Ladder.
o Prepare aloading master mix by adding the
appropriately sized tube:
0 20yl ILS 600

owing volumes of reagents to an

efly. Transfer 11ul of the master mix to the

late to remove any bubbles. Denature samples at
then snap chill for 3 minutes.

e the instrument doors.

efer to Section 9.1.8, Creating a Plate Record. (Note: All sample hames can be
designated by AL)

Refer to Section 9.1.9, Linking a Plate and Starting a Run.

Document in the 3130xI-1 (or 3130xI-2) binder(s) under the maintenance tab.
Electropherograms zoomed into the 9.3-10 THO1 locus are printed and filed
under the 9.3-10 tab in the 3130xI-1 (or 3130xI-2) binder(s).
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9.1.5 Spatial Calibration

A spatial calibration maps the pixel positions of the signal from each capillary in the
spatial dimension of the CCD camera. A spatial calibration must be run when the array
has been removed for cleaning or replacement.

9.1.5.1 Performing a Spatial Calibration
e Launch the Spatial Calibration
GA instruments > ga3130x| > 12-F0196 (or 12-F0197) > ial \Qun
0

Scheduler

¢ Inthe Spatial Protocols section, select one of the follow
o If the capillaries contain fresh polymer, selec
3130SpatialNoFill_1

o Otherwise, select Protocol > 3130SpatialFi

e Click Start. The calibration run lasts approx ly:
0 2 minutes without filling the capillari

0 6 minutes with filling the capillages

9.1.5.2 Evaluating a Spatial Calibration

One orange cross should n of each peak.

e The shape should be veak for each capillary. Small shoulders are
acceptable.

e Position values ighsr than the previous one for every capillary.
Theoretical spa apillaries is 15.

o If the calibrgti k Accept to write the calibration data to the

click Reject then refer to the Applied Biosystems
etic Analyzer's Maintenance, Troubleshooting, and Reference

| Calibration

libration creates a matrix. A spectral calibration should be performed
he array has been changed, the CCD camera or laser have been realigned or
d or if you see a decrease in spectral separation.
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9.1.6.1 Performing a Spectral Calibration

e Thaw the PowerPlex® Matrix Standards, 3100/3130. Vortex and spin briefly.
o Before mixing the dye fragments (as described below), a 1:5 dilution of e
fragment must first be prepared by mixing 2uL of the dye fragment in 8uL
sterile de-ionized distilled water.
¢ A matrix standard master mix is prepared by combining the diluted e m
in a tube as follows:
Op
pulL
S5uL

0 Hi-Di™ Formamide

o diluted FL Matrix Standard

o diluted JOE Matrix Standard

o diluted TMR Matrix Standard

o0 diluted CXR Matrix Standard
o Vortex and spin briefly.

¢ On the 3130xl Genetic Analyzer, 16 wells o W lal$are used for creating
a matrix for the 16 capillaries. Load 25uL efag t mix into each of the 16
wells (i.e. A1-H2 of a 96-well plate) anggover w ate septa.
Briefly centrifuge the well plate to rem y b es.

Denature samples at 95°C for 3 minutes th
Place the 96-well plate into thenlate base pr
Align the septa with the pl
plate and plate base.
Verify that the holes
Press the tray butt

to stop moving.
e Open the doors

nap chill for 3 minutes.
ided with the instrument.
2r and snap the retainer onto the reaction

er and the septa are aligned.
J1 the instrument and wait for the autosampler

plate assembly on the autosampler in position A or

orientation for the plate, with the notched end of the
plate ba,

e Ensu mbly fits flat in the autosampler. Failure to do so may allow

to lift the plate assembly off the autosampler.

in place the position of the plate turns to yellow in the Run

on the monitor.

Crghte a Plate Record

G struments > ga3130x| > Plate Manager

k New (bottom of screen) and name the spectral with the date (i.e.
SpectralYY-MMDD_KAH).

In the dialog box that appears, select Spectral Calibration in the Application
drop-down list and select the 96-well plate type. Add initials in the owner and
operator windows and click OK.
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¢ Inthe Spectral Calibration Plate Editor dialog box, enter Spectral as the sample
name for each of the appropriate cells. Under the Instrument Protocol column,
select the protocol PP16_spectral. Ensure that this information is present for
each row that contains a sample name. Click OK.

e Start the Run
GA instruments > ga3130x| > 12-F0196 (or 12-F0197) > Run Sche
Plate View

e Click Find All, scroll (if necessary) and select the plate you just
click on the yellow area of the plate you have just placed on the a
The area should turn green once a plate is linked.

¢ On the top left of the screen the run button will turn green. ti® run
button. A Prompt appears stating “You are about to @ plates” click
OK.
e The status of the run can be monitored in the “Ins ” window and
also in the “Capillaries Viewer” or “Cap/Array M
Note: Do not leave the computer on these two win nded periods of time due

to large amounts of memory needed to view t ata.

o1 each capillary and verify the following:
12-F0196 (or 12-F0197) > Spectral Viewer
ave a Q-value > 0.9 and a condition number range

e recommended number of capillaries pass, the spectral calibration
repeated. First, re-inject the standards to see if the minimum number
ries pass. If re-injecting does not work, then create a matrix standard
er mix prepared by combining the 1.5 diluted dye fragments (as prepared in
.6.1) in a tube as follows and repeat the spectral calibration:

0 Hi-Di™ Formamide 460uL
o diluted FL Matrix Standard 10uL
o diluted JOE Matrix Standard 10uL
o diluted TMR Matrix Standard 10uL
o diluted CXR Matrix Standard 10uL
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e For additional troubleshooting see PowerPlex® Matrix Standards, 3100/3130

Part #TBD022 or Applied Biosystems 3130/3130x|I Genetic Anaylzers Getting \\

Started Guide.
¢ If the results are acceptable, the spectral calibration is automatically activ
that dye set and saved as day,date,and time of run.

9.1.7 Sample Preparation for the 3130xI|
Internal Lane Standard 600 (ILS 600) is included with the PowerPlex® 1 st the
internal lane standard for four-color detection and analysis of am a S.

o Prepare aloading master mix by adding the followin e gents to an
appropriately sized tube:

# of samples x 1uL ILS 600
# of samples x 9uL Hi-Di™ Formamide

loss during pipetting. This is
traction Reagent Worksheet
(casework) found on DNA_Share.

Prepare enough for a few extra reactio
calculated automatically on the Databagje
(database) or the PP16Amp-3130xI Worksh

allo
h

e Vortex the master mix andgs . Transfer 10uL of master mix to the
appropriate sample we plate.

unused wells of a set of 16. (i.e. A1...H2).

e Add 1pL of allelic 0 3L of each amplified sample (reagent and

st correspond to the largest volume of amplified

the appropriate wells. At least one ladder must be

tion of 16 samples. When all samples have been

sample added to
contained i

ion limits vary. Therefore, injection time or the amount of
uct may need to be increased or decreased. The interpretation of

centrifugation of the 96 well plates will remove bubbles that may affect
Sis.

nature samples at 95°C for 3 minutes and then snap chill for 3 minutes.
Place the 96-well plate into the plate base provided with the instrument.
Align the septa with the plate retainer and snap the retainer onto the reaction
plate and plate base.

Verify that the holes of the plate retainer and the septa are aligned.
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e To place the plate assembly into the instrument:
0 Press the tray button on the front of the instrument and wait for the
autosampler to stop moving.

Open the front doors.
0 Place the plate assembly on the autosampler in position A or B.
o0 There is only one proper orientation for the plate, with the notched
r

o

the plate base in the lower right corner.
o Ensure the plate assembly fits flat in the autosampler. F to
may allow the capillary tips to lift the plate assembly off thegauto .
Once the plate is in place the position of the plate t y&low $rthe
Run Scheduler view on the monitor.

0 Close the instrument doors.
o Referto Section 9.1.8, Creating a Plate Record
¢ Referto Section 9.1.9, Linking a Plate and StartiN

9.1.8 Creating a Plate Record

9.1.8.1 Create a Plate Record from the
¢ Navigate to the following:

GA instruments > ga3130 ate Manager

e Click New and complete t4

oll&Ction Software

initials (i.e. DB11-0314AB_KAL) this may vary
he analyst.

iptiorTfor the plate record is optional

lication drop-down list, select GeneMapper-Generic
Plate type drop-down list, select 96-well

Sample Name column of a row, enter sample name and/or sample code
lid characters for naming are / \ : * ? < > space).

he Comment column, enter any additional comments or notations for the
sample.

Leave the following columns blank: Sample Type, Size Standard, Panel, Analysis
Method and Snp Set.
Text can be entered for User-Defined columns 1 to 3 or they can be left blank.

In the Results Group 1 column, select the analyst’s initials from the drop-down
list.
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e Inthe Instrument Protocol 1 column, select a protocol from the drop-down list.
The protocols for PowerPlex 16 start with PP16_3kV__ and have options of 3sec,
5sec,8sec, and 10sec injections.

¢ If samples are to be injected more than once:

0 Select Edit > Add Sample Run. Additional Results Group and Instiime
Protocol columns are added to the right end of the plate recordgeT
be done before, during, or after the run.
o Complete the columns for the additional run(s)
0 Click OK to save and close the plate record.

Note: After clicking OK within the Plate Editor, the complete,
the Plate Manager database. Once in the Plate Manager,d
be searched for, edited, exported, or deleted.

@v s stored in

Jiate record can

9.1.8.2 Create a Plate Record from an Expo

e Open a plate record template export fil

o Copy and paste sample name and/or info into the export file.
Ensure all spaces after sample name have n deleted. (Rows not in use may
be deleted but do not delete olumns.) Save the record.

e Using the 3130xI Data Cq fware navigate to the following:
(" Manager
0 afved plate record.

9.1.9 Linkin tarting a Run
Data Collection Software
s > ga3130x| > 12-F0196 (or 12-F0197) > Run Scheduler

Il plates in the database will display in plate record section.
type the name of the plate in the box Scan or Type Plate ID to

rted from instrument).

e Click Import and n
¢ Click OK to save

plate record of the plate to be run, then click the plate position
tor that corresponds to the plate you are linking. The plate position
ator will be yellow if there is a plate in that position of the autosampler. The
indicator will turn green once you click to link the plate.
Confirm that your data has a valid export path by performing the following:
0 Navigate to GA instruments > Results Group
o Double click results group to be used.
o Click destination tab.
o Click Test. Verify whether or not the test succeeded and the file path.
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e To review the run schedule before beginning the run navigate to the following:
GA Instruments > ga3130x| > 12-F0196 (or 12-F0197) > Run scheduler > Ru
View

e Once a plate is linked, the green run arrow will turn green. Click the gree W
in the toolbar.

o A dialog box stating “You are about to start processing plates” click
e The software automatically performs a run validation:
o If the validation passes, the run starts
o th

o If any of the validation tests fails, the run will not start. Ref
Applied Biosystems 3130/3130xI Genetic Analyzer’ telnc
Troubleshooting, and Reference Guide.

N

nd which plate is linked.

97) > Run scheduler > Run

9.1.10 Viewing Data During a Run

e GA Instruments > ga3130x| > 12-F0196 (o
Plate View
0 This view shows a list of plates jn the da
e GA Instruments > ga3130x| > 12-FO ri2
View
0 This view shows a list of all the runs
collecting data, or co
the 96-well plate.
e GA Instruments > ga343
0 This view tel
Power, La
e GA Instrument
Event Log
0 Thi ws thie event log and error log.
e GAlnst e 3130x!| > 12-F0196 (or 12-F0197) > Capillaries Viewer
he check boxes of the capillaries for which you want
rograms displayed. As more capillaries are selected, the
ate becomes slower. The view can be zoomed in and out using
the miagnifying glass icons in the toolbar.
ments > ga3130x| > 12-F0196 (or 12-F0197) > Cap/Array Viewer
his window is used during a run to examine the quality of the data, which
is displayed as color data for the entire capillary array. All the capillaries
are viewed similar to a gel view.

n scheduler >

eduled, if they are validated,
. It also shows where each run is located on

196 (or 12-F0197) > Instrument Status
status, EP voltage, EP current, Laser

n Temperature, array and polymer information.
12-F0196 (or 12-F0197) > Instrument Status >

Note: Do not leave the computer on these last two windows for extended periods of time
ue to large amounts of memory needed to view the data.
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9.1.11 Maintenance

9.1.11.1 Monthly Maintenance
e Run the Water Wash Wizard, flush water trap, and perform THO1 9.3-10

resolution (Section 9.1.4).
e Defragment the hard drive

Start > All Programs > Accessories > System Tools > Disk D@ragm
e Restart the computer and the Instrument

e Wipe down 3130xI (inside and out)

9.1.11.2 As Needed Maintenance %
e Ensure adequate levels of buffer and water in re (S
g

e Purge old plate records
o Navigate to GA instruments > Dat

0 Click on the Cleanup Processed Pite i

will purge the Oracle database g all of t

spectral and spatial plate files.

M
he Watabase Status box. This
essed plates, except

References: Applied Biosystems cetic Analyzers Reference Guide
PowerPlex®16 System part >d 8/10
PowerPlex® Matrix Stand Part #TBD022 Revised 12/10

9.2.1 Start thegSoft d Instrument

e Turnth and log into the computer

o 00x| Genetic Analyzer. Wait for the green status light to turn on.
aemon and Service Monitor has started by observing a green
nin the lower right hand corner. This indicates that all 3500
loaded. This may take several minutes.

e Data Collection Software:

rograms > Applied Biosystems > 3500

n to the 3500 Series Data Collection Software

Preparing the Instrument

Navigate to the Dashboard of the software
Check consumables by clicking Refresh to update consumable status.
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9.2.2.1 Replacing Anode Buffer Container (ABC)
The Anode Buffer Container (ABC) must be replaced after 7 days or 50 injections.

o Allow buffer container to equilibrate to room temperature prior to placi
the instrument.

e Ensure that most of the 1X buffer is in the larger side of the ABC
prior to removing the seal by tilting the container slightly.

e Press the tray button on the instrument to bring the autosam
forward position.

¢ Place the ABC into the Anode end of the instrument, b e pY (RFID
tag will face the instrument).

¢ Document in the 3500x! binder under the ABC b b.
9.2.2.2 Replacing Cathode Buffer Container (CB
The Cathode Buffer Container (CBC) must be repl telR d or 50 injections.
o Allow buffer container to equilibrat room rature prior to placing on
the instrument.
e Press the tray button on the instrunient
forward position.

e Wipe away any condeng the exterior of the CBC using lint free lab
fo

ot

ing the autosampler to the

cloth.
e Tilt the CBC bac
and remove th
e Ensure the
place the ap
Install B
Doc 500x! binder under the CBC buffer tab.

iy to ensure the buffer is evenly distributed

)s dry (failure to do this may result in arcing) and

Click Maintenance (top right of the screen). In the Maintenance Wizards
screen, click Replenish Polymer (this will take 10 to 20 minutes to complete)
and follow the prompts.

Polymer may be replenished as part of the water wash wizard (Section
9.2.4.1).

Document in the 3500xI binder under the polymer tab.
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9.2.3 Replacing the Capillary Array
Applied Biosystems recommends replacing the capillary array after 160 injections
however; the software allows you to continue using past 160 injections.

e The following indications may suggest that a new capillary array is reg %
o Poor sizing precision or allele calling
o Poor resolution and/or decreased signal intensity
¢ Inthe Maintenance Wizards screen click Install Capillary A (thi
take 15-45 minutes to complete) and follow the prompts
o Document in the 3500xI binder under the capillary arra

is replaced.
performed to
er trap flush, and

Note: Spatial and Spectral Calibrations must be performed
A water wash, water trap flush and THO1 9.3-10 Resoluti Is
verify performance of the array. Documentation of the watyr wa

9.3-10 resolution is recorded in the 3500x| binder.

9.2.4 Water Wash, Water Trap Flushi and 19.3-10 alleles

Resolution/Performance Check

The water wash, water trap flush, an 01 9.3-10 resolution are performed as part of
monthly maintenance and/or anyti y is replaced.

9.2.4.1 Performing the W.
Can take over 40 minutes 0 te

e Click Maintenange ft creen) on the dashboard.
Select Wash Pu els to run the wizard. Follow the prompts to

ir may be used instead of emptying the reservoir currently
ly remove from the instrument, cover, and set aside. At the
ash Wizard replace the ABC with the reservoir previously
rument or a new reservoir.

.2 FISsh the Water Trap

s to prolong the life of the pump and to clean any diluted polymer.

Fill the supplied 20ml Luer lock syringe with warm deionized water. Expel any
bubbles from the syringe.

Attach the syringe to the forward-facing Luer fitting at the top of the pump block.
Hold the fitting with one hand while threading the syringe clockwise.

e Open the Luer fitting by grasping the body of the fitting and turning it
counterclockwise approximately one-half turn to loosen.
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o Flush 5ml of deionized water through the trap taking extra care not to use
excessive force.

¢ Remove the syringe from the Luer fitting by holding the fitting with one hand
while turning the syringe counterclockwise.

o Close the Luer fitting by lightly turning clockwise until the fitting seals agal
block.

o Empty the water trap waste container.

9.2.4.3 THO1 9.3-10 alleles Resolution/Performance Che

A performance check allows you to periodically self-check t u stem’s
resolution and its ability to correctly size peaks within on ru Promega
PowerPlex® 16 Classic Allelic Ladder. A 9.3-10 Resolu sho performed
whenever the capillary array has been changed an f th§onthly maintenance
of the instrument.

o Prepare aloading master mix by addi foll g volumes of reagents to an
appropriately sized tube:

o 15ul ILS 600
o 30ul allelic ladder
0 285ul Hi-Di Forma
Vortex the master mix

t
ar

ap chill for 3 minutes.

e plate base provided with the instrument and snap
e plate, septa, and plate base.

the plate retainer and the septa are aligned.

in the autosampler with the labels facing you and the notched

in the notched corner of the autosampler.

ument doors.

, Creating a Plate Record (Note: Samples names can be

to Section 9.2.9, Linking a Plate and Starting a Run

.2.5 Spatial Calibration

A spatial calibration establishes a relationship between the signal emitted by each
capillary and the position where that signal falls on and is detected by the CCD camera.
A spatial calibration must be performed when the capillary array has been replaced, the
detector door has been opened, or the instrument has been moved.
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9.2.5.1 Performing a Spatial Calibration

e Access the Spatial Calibration screen:
o0 Click Maintenance and then select Spatial Calibration in the
navigation pane.
e Under Options, select NO-Fill or select Fill to fill the array with polym

before starting the calibration.

o Select Perform QC Checks to enable the system to check eaclcagiary
against the specified range for spacing and intensity.

e Click Start Calibration.

9.2.5.2 Evaluating a Spatial Calibration

¢ Evaluate the spatial calibration profile to ens t e:
0 One sharp peak for each capillary. Sm&isho are acceptable
o One marker (+) at the top of eve
0 Peaks are about the same heig
e If the results meet the above criterigclick A esults. If the results do
not meet the above criteria, click R Res and refer the Applied
Biosystems 3500/3500x| Genetic Anal User guide, “Spatial calibration
troubleshooting” page 300.
o If the results are accept; View Spatial Calibration Report. Click
Print, select CutePDR cify a name for the report (i.e. Spatial
Report 3500xI 03- y d save the file under DNA_Share in the

A spectral calib«@ui a de-convolution matrix that compensates for dye overlap.
e performed whenever the capillary array is changed, the
realigned or replaced, or if you see a decrease in spectral

9816.1 PEforming a Spectral Calibration

e Dashboard, Click Start Pre-heat at least 30 minutes prior to the start of the

run.

Ensure the consumables are not expired and adequate injections remain.

Ensure the pump assembly is free of bubbles, run the Remove bubble wizard if

needed.

e Thaw the PowerPlex® Matrix Standards. Vortex and spin briefly.

e Make a 1:10 dilution of each dye fragment by mixing 2ul of the dye fragment in
18ul of sterile de-ionized distilled water.
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Note: the software uses predetermined positions for th
specify standard location on the plate. The standards

A matrix standard master mix is prepared by combining the diluted dye fragments
in a tube as follows:

0 Hi-Di™ Formamide 668ul
o diluted FL Matrix Standard 8ul
0 diluted JOE Matrix Standard 8ul
0 diluted TMR Matrix Standard 8ul
0 diluted CXR Matrix Standard 8ul

Vortex and spin briefly.

On the 3500xI Genetic Analyzer, 24 wells of a 96 well plat sefor §Peating
a matrix for the 24 capillaries. Load 25 pul of the matrix sta mix into
each of the 24 wells and cover with a plate septa.
ifatio

cannot

d in wells A1-H3.
Briefly centrifuge the plate containing the s ify that each sample
does not contain bubbles and is positioned
Denature samples at 95°C for 3 minut ill for 3 minutes.
Place the sample plate into the plate
Snap the plate cover onto the plate, septa, plate base.

Verify that the holes of the pl tainer and the septa are aligned.

Press the tray button on t nt to bring the autosampler to the forward
position.

Place the plate in th
corner of the plate4 orner of the autosampler. Close the
instrument door:
Access the Spe

er of wells in the spectral calibration plate and specify the
or B) in the instrument.

Clig¢ Start Run.

2 Evaluating a Spectral Calibration

Passing and failing capillaries are shown in green and red respectively.
Borrowed capillaries are shown in yellow with an arrow indicating the adjacent
capillary from which results were borrowed. Up to three adjacent-capillary
borrowing events are allowed.

If fewer than the recommended number of capillaries pass, the spectral
calibration run will be repeated automatically up to three times.
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e View the spectral and raw data for each capillary. Ensure that the data meet the
following criteria:
o0 Order of the peaks in the spectral profile from left to right blue-green-

yellow-red.
o0 Order of the peaks in the raw data profile from left to right red-yell
green-blue
o The Quality Value is = 0.95 and the Condition Number is <
o If the data for all capillaries meet the above criteria, click Accep It

¢ If any capillary data does not meet the criteria click Reject Resul nd

calibration troubleshooting” page 301.
o If the results are acceptable, click Export Spectral C

name (i.e. Spectral Report 3500xI 03-03-2011 S rt and save the
file under DNA_Share in the 3500xI equipme al

9.2.7 Sample Preparation for the A (¢

o Prepare the instrument by checking th&jc mabvles (click Refresh to update
consumable status) to ensure consumables not expired and adequate
injections remain.

e Click Start Pre-heat to wg

o Check the pump asse
necessary.

e Prepare aloadin i adding the following volumes of reagents to an
appropriately si

o #of sam

for a'few extra reactions to allow for loss during pipetting. This is
icegmon the DB-BlankWkst3500xI Reagent Worksheet found on

master mix and spin briefly. Transfer 10ul of master mix to

ap] ppriate sample wells of a 96 well plate.

10ul of Hi-Di Formamide to unused wells of a set of 24 (i.e. A1-H3).

d 1ul of allelic ladder and up to 2ul of each amplified sample to the appropriate
wells. Reagent and amplification blank volumes must correspond to the largest
volume of amplified sample added to the plate. When all samples have been
added, cover with plate septa.

Briefly centrifuge the 96 well plate to remove any bubbles. Denature samples at
95°C for 3 minutes and then snap chill for 3 minutes.

Place the 96-well plate into the plate base provided with the instrument and snap
the pate cover onto the plate, septa, and plate base.
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o Verify that the holes of the plate retainer and the septa are aligned.

o Place the plate in the autosampler with the labels facing you and the notched
corner of the plate in the notched corner of the autosampler. Close the
instrument doors.

o Referto Section 9.2.8, Creating a Plate Record

o Referto Section 9.2.9, Linking a Plate and Starting a Run
9.2.8 Creating a Plate Record \w

9.2.8.1 Create a Plate Record from the Data Collegt f
In the dashboard click Create New Plate
L), Wi

In the Define Plate Properties screen:

0 Enter a plate name (i.e. DB10-122288 KAL), Qs may vary depending on
analyst
Select 96 for the number of wel
Select HID for plate type
Select 36cm for capillary length
Choose POP4 for pa
o Owner, barcode

| i
o Click Assign Plate teats

e Click Save Plate

e Using either plat ble view enter sample names in the corresponding
wells.

¢ Under the headi SS ile Name Conventions, and Results Groups click

lect one of the following Assays:

O O O0OOo

on are optional fields.

s and enable the checkbox next to the name to assign it to the selected

ick Save Plate and save.

9.2.8.2 Create a Plate Record from an Export File

e Open a plate record template export file (i.e. .xIs exported from instrument).
e Copy and paste sample name info into the export file. (Rows not in use may be
deleted but do not delete any columns) Save the record.
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e Using the 3500xI Data Collection Software, click on Create New Plate on the
dashboard.
¢ Inthe Define Plate Properties screen:
o Enter a plate name (i.e. DB10-1222AB_KAL)
Select 96 for the number of wells

Select HID for plate type
Select 36¢cm for capillary length
Choose POP4 for polymer
o Owner, barcode and description are optional fields.
e Click Save Plate.

e Click Assign Plate Contents.
e Click Import at the top of the screen and navigate to v record
(make sure .xls files are searched).

e Click Save Plate and save. \

9.2.9 Linking a Plate and Starting a

e Click Link Plate for Run. A message Wil ear saying Plate loaded
successfully. Click OK.

e Ensure plate is linked to pr

e Select Create Injection

e Click Start Run.

O o0oOo0o

ition on 3500xl.

Note: Ensure all promp ar nd the run begins before walking away.

9.2.10 Viewi ring a Run

Refer to Applied st 500/3500xI Genetic Analyzer User Guide
9.2.11 Migifienddice
981 11.1 pnthly Maintenance

the Water Wash Wizard, flush water trap, and perform THO1 9.3-10
solution (Section 9.2.4).
Defragment the hard drive
Start > Programs > Accessories > System Tools > Disk Defragmenter
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o Check for computer updates

Start > type in Windows Update in the search bar. Click on Windows Update
e Restart the computer and Instrument
e Wipe down the 3500xI (inside and out)

9.2.11.2 Maintenance to be performed as needed
o Ensure adequate levels of buffer in reservoirs
e Purge old plate records
o Click Library and select Plates in the navigation p3
within the library will appear on the screen.
0 Select the plates to be deleted (more than on be d at a time).
0 Right click the mouse and select delete.

ng so will delete all
ega assays and

Note: Do not use the purge feature to delete items i
items with the exception of factory stored items. T
protocols will be deleted.

R

&

Page 95 of 199
All printed copies are uncontrolled. Issued by: DNA Technical Manager
Forensic Biology Supervisor



Alaska Scientific Crime Detection Laboratory

Forensic Biology Standard Operating Procedures
Issued: 20 October 2011 Version: FBSOP2011 R1
Effective: 21 October 2011 Status: Archived

SECTION 10 — DATA ANALYSIS USING AB GENEMAPPE
SOFTWARE

References: GeneMapper™ ID-X Software User Guide
GeneMapper™ ID-X Software Tutorial
GeneMapper™ ID-X Software User Bulletin

10.1 Analysis of Casework Data with GeneMap;%
10.1.1 Logging in to GeneMapper™ ID-X

e Open GeneMapper™ ID-X
e Select the User Name and Database Host f e - n list and enter the
appropriate password.

e Click OK.
e The main project window will open.

e To add samples from the © oftware at a workstation go to the edit menu
and select Add Sam y Computer > DNA Share on the

laboratory “I Drive” designation(s).
Note: Location is depe rk mapping and may vary slightly.

e Selectt
Add tgli

Ider to be imported or select individual samples and click
Add.

riate Sample Type, Analysis Method, Panel and Size Standard
le and click the green arrow on the tool bar to analyze the
NOTE: Ensure that casework (not database) analysis parameters are
. The user will be prompted to name and save the project to the
app opriate Security Group (GeneMapper ID-X Security Group). Name the
ect with the Batch name, Q or K, the run date (YYMMDD) and the injection
time. Click OK.

o Example: 05-0204JMS_Q_050204_5sec

Analysis is complete when the green arrows in the Status column on the left are
gone.
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10.1.3 Viewing the Data

e Check your ILS by highlighting all samples and clicking on the Size Match Editor
the icon with the red peaks on the toolbar. Make sure all samples have ILS
peaks sized correctly. Database analysis will include notes on the Sizing
(5Q<0.9)) of the ILS. Casework analysis will include similar notes if and
deemed necessary. See STR Data Interpretation (Section 11) for d

e To view each sample, highlight the sample and click on the icon witith

peaks to display plots. (This can also be done by View > display S or L).
e The electropherogram can be printed from the sample’s plotaaindog Val

plots have been created for different sample types. Comm ot displays

include: Traditional Genotype Plot, Casework Blank, Case and
Casework zoom view.

e To view information on a sample’s injection time hesrun Ififormation,
highlight the sample of interest and click View on tool ample Info (Ctrl
t

+ F1).
e To view raw data for a sample, click View awa
e To view allele calls by sample and locuyg click th
project window.

Manager under the Tool enu, then clicking on the Analysis Methods tab
@dlar Analysis Method. A range of Analysis

ypes tab from the main

Methods are avail
RFU and analysi
only be creat

ese methods shall not be modified. New methods shall
ith permission from the DNA Technical Manager.

10.1.4. asework Analysis Methods

28RXFU C -2400
2 U Ca ework-2800
ework-3200

FU Casework-2400
Casework-2800
ORFU Casework-3200
OORFU Casework-2400
100RFU Casework-2800
100RFU Casework-3200
50RFU red Casework-2800
Blank Casework
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10.1.4.2 Allele Tab Settings

The Allele Tab Settings that follow are consistent within all Analysis Method

Analysis Method Editor,

| General | Allele | Peak Detector || Peak, Quality || S0 &Gl Settings|

Bin Set: F'r'n:nrnEga_E:in::_IIZ:I::-::_alpl'ua

Use marker-specific stutker ratio and distance if availabl
Marker Repeat Type: Tri Tek Hexa
Global Cut-off Yalue 0.0 0.0 0.0
Minusd Ratio 0.0 0.0 0.0
Minush Distance Fro ] 0.0 n.o
[u] 0. ] 0.0 0.0
0 0.0 0.0 0.0
a 325 4.25 0.0
0.0 4.75 5.75 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

[ Factory Defaulks

[ Save As H Save ][ Zancel H Help ]
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10.1.4.3 Peak Detector Tab Settings

The Analysis Range and/or the Peak Amplitude Thresholds are the only settings that
vary between the alternative Analysis Methods. The Analysis Range is selected

ensure capture of the 80bp ILS peak for all allelic ladders, positive controls, and

guestioned and known samples in the project. The Analysis Range is select
the primer peaks (start point equal to 0) for reagent blanks, negative ampli
controls, and samples that do not yield at least a partial profile. Typicall
Amplitude Threshold for all analyses is 100RFU. The use of a threshold
100RFU will be documented on the electropherogram(s) and mus
DNA Technical Manager or CODIS Administrator.

Typical 100RFU Analysis Method

Analysis Method Editor

l General | Allele | Peak Detector | Peak Quality | 50 & GG Settings |
1| Peak Detection Algorithm: gdvanced
._ Ranges Peak Detection
|
] Analysis Sizing Peak. Amplitude Thresholds:
! Partial Ra... w |F‘artial Sizes W
J 100
E Stark PE: 24[30 Start Size:) 30 I—‘
a Skop PE: | 14000 Skop Size: | 600 P 100
: ramoakhing and Baselining
i z pks
Srnoothing () Mone
3
(%) Light
() Heawy eak Window Size: 15 pts
Baseline Window: e Titr== el
Peak Skart: 0.0
1 | r5ize Caling M Peak End: 0o

Fackory Defaults

][ Save ][ Cancel ][ Help ]
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10.1.4.4 Peak Quality Tab Settings

These settings do not vary among the 100RFU Analysis Methods, and they are
in analysis of any samples where the sample type is set to Negative Control

100RFU Analysis Methods

Analysis Method Editor

| General | allels | Peak Detector | Peak Quality | 56 & GG Settings |

MinfMax Peak Height (LPHMPH)

Homozygous min peak height 150.0
Heterozygous min peak height 100.0
Max Peak Height (MPH) F000.0

Peak Height Ratio (PHR)
Min peak. height ratio

Broad Peak (BDY

Max peak width (basepairs)

Allele Mumber (AR
Max expected alleles
Allelic Ladder \

D%

[ Fackory Defaulks
Save hs l [ Save ] [ Cancel l [ Help ]
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10.1.4.5 SQ and GQ Tab Settings

These settings do not vary among the 100RFU Analysis Methods, and they are not use
in analysis of any samples where the sample type is set to Negative Control.

100RFU Analysis Methods
Analysis Method Editor,

1 | General || Allele || Peak Detectar || Peak Quality | 50 & GO Settings

Quality weights are between 0 and 1.
—3ample and Control GO Weighting

Broad Peak (BD 0.7 Allele Mumber (Al
2wk of Bin Allele (BIN) 0.7 Low Peak Heig
Owerlap (OWL) 0.7 Max PealaHeight (MP
Marker Spike {(SPE) 0.3 Off-scal

Peak Height

HR)

! Zontrol Concordance (CC) Weight = 1.0 (g shle ko controls)

N/

Off-scale (05)

—30) Weighting
Broad Peak (BD

—allelic Ladder G0 Weighting
Spike (S5PKJSPE)

a0 & G0 Range
to 1.0  From 0.0 ko
From |0.75 to 1.0 From 0.0 ko

Reset Defaults

Sawve As H Save H Cancel H Help ]
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The analysis of database samples using GeneMapper ID-X is the very similar
whether the data will be reviewed manually or using approved Expert Sys
procedures. The procedures for analysis can be found in Section 12.3.

10.2 Analysis of Database Samples with GeneMapper™ ID-X \\

10.3 Data Retention w
Raw data files will be retained at the laboratory.
GeneMapper ID-X project files will be deleted after repw

O

R
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SECTION 11 — DATA INTERPRETATION

References: GeneMapper ID-X User Guide, Tutorial and User Bulletins as appro

The guidelines below are used for the interpretation of STR data. Guidelin
interpretation herein are for use at the discretion of the qualified analyst
training and experience, experimental results, and case specifics. In all
interpretations must be independently reviewed and verified based ai
review procedures. When the DNA Technical Manager is consulteg
does not meet the criteria below and he/she approves its use, this
the DNA Technical Manager's signature and date on the ap
electropherogram(s). The following definitions apply to

“Reportable” alleles are those alleles whos
the 100 RFU reporting (analytical) threshold and agi g
amplified. Such alleles will be routinely used ig making
and questioned sample genetic profiles under inter
manual.

reproducible when re-
isons between known
ion guidelines stated in this

“Observed” genetic data in
threshold (100 RFU) and/g
RFU, but that may not

data (peaks) below the reporting (analytical)
J Sulhose peak heights are greater than 100

) [Nin duplicate or multiple amplifications of
al alleles will not be routinely included in the
ainglies may be considered for use when reporting
of DNA in a sample and/or when reporting the
ccasion, depending on the quality of the data/

ch alleles may be used in compositing data after
e data.

STR results table. d”
the presence of
presence of mal

careful

11 te uretation of the Internal Lane Standard and Allelic

L ers
18
i

rnal Lane Standard (ILS)
rst step in interpreting data from a run is to assess the ILS for each sample. The
ega PowerPlex16® System uses ILS 600. The analyst should verify that all peaks

‘ om 80-550 base pairs are present and labeled as shown.
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6001+

200

5004
100

2004

z00d 275

225 250
160 180

120 140
80

2001+

1004

o L "“_L&Jh“ahi_-..xmbw__.]uh.ﬂ ]

10000

for the incorrect labeling.
data may be re-analyz

Sither the low or high ends are not visible, the
the analysis range in the Analysis Method.

If a peak is not la egiuse It falls below the 100 RFU reporting threshold, the
analyst may, wi e nted approval of the DNA Technical Manager, lower the
or the”ILS peak(s). Notes reflecting this action shall be made on
relevant elect m(s) / bench notes.

owing for lower ILS peak heights since sample peaks may also fall
hen ILS peaks fall below 100 RFU. Therefore, re-injection of a

e GeneMapper™|D-X Software User Guide for details on manually labeling
standard.

he Technical Manager shall approve using samples when some of the ILS peaks
etween 80 and 550 base pairs are not labeled or fall below 100RFU. Such approval will
also be documented on the relevant electropherograms / bench notes as applicable.
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When correct labeling of the ILS cannot be achieved for a sample(s) and the Technical
Manager does not approve its use, the sample(s) shall be re-injected.

11.1.2 Allelic Ladder

When the analyst has verified the correct labeling of the ILS for the samples
next step is to verify that the peaks in the allelic ladder(s) are labeled correfiy. $The
GeneMapper™ ID-X software uses the allele calls of the ladder to assi le Bl
all the other samples in the project. The allele calls for the Promega Powé&gRlex

System allelic ladder are shown below:

PowerPIex16® AIIeI|c Ladder

e =
Ahco 120 19 1e0

[ pasiass ||
® PPl AL dier (12) 2Bk ladder

i [m[n =l
1:

TlEGl.
m [02]
--EE [132]
r.-
a

|2l‘D IlD SIL'I 1Hl 2‘30 "Z:fl
o ] [ouor][ o o] SE

b FPloc AL dder IN21 2 Green laddr

T
- |00

Ierenut UL |
samiz] LJ...
B0 [ i
Bl

The allelic ladder contains the most common alleles determined for each of the 13 FBI
STR core loci, the Penta D and Penta E loci, and Amelogenin.
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In addition, alleles not labeled in the allelic ladder (virtual alleles), may be detected and
labeled in some of the samples analyzed.

All the peaks in the allelic ladder must be labeled correctly for the software to assi
correct allele calls to samples in the run.

At least one allelic ladder must be included in a GeneMapper™ ID-X proje th
sample type designated as “allelic ladder”.

When more than one ladder in a project has the sample type desig
ladder”, the software will average the allelic ladders to make the a
samples in the project.

Artifacts such as spikes or “pull-up” peaks may be preseif)ti¥at af laheled as off- ladder
(OL) peaks in the allelic ladder. If all the true allele peaks la correctly, such OL
peaks will not affect the sample allele calls. If a sp (n true allelic peak) is
labeled as a true allele (i.e. it falls within an allele is designated and
labeled as an allele) at any particular locus, th@emaini le designations / labels at
that locus will shift and will impact the correct call eling of the samples in the
project. Allelic ladders with such artifacts shali¥no used to analyze data in the
project.

Additional information about the & can be found in the Promega

PowerPlex16® System Techni

11.2 Interpretatio Ication Controls and Reagent Blank

Samples

btained for any amplification and run is dependent on
obtaining ac esultsfor the reagent blanks and amplification controls associated
with the foren s. Failure to obtain clean blanks and the correct type for the

iti i control requires careful assessment of the data in that batch of

f an extraction, amplification and run may need to be repeated
results of the controls/blanks.

gh appropriate quality assurance practices are stringently applied and

is not unexpected that low-levels of adventitious DNA (i.e., levels that result
heights for allelic data that are below the Laboratory’s reporting threshold)
table to staff scientists and/or consumable products directly involved in the
nalytical steps of such a highly sensitive technique may be detected.
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11.2.1 Positive Amplification Control

The standard DNA template 9947A is used as the positive amplification control for the
Promega PowerPlex16® System. The positive control is used to evaluate the
performance of the amplification and typing procedures.

If the incorrect STR profile is obtained for the positive control, the analyst s
that the ILS and allelic ladder peaks are labeled properly. If the ILS and all
labeled correctly, but one or more of the alleles in the positive amplifica
labeled incorrectly or labeled as “OL", then the analyst when appropriate
ladder(s) from the project or create different projects for different i ns f\anorder to
obtain acceptable allele calls for the positive amplification control. eak
heights of the positive control fall below 100 RFU, but the ot he batch

have acceptable allele peak heights, then the positive contr may be
analyzed at 50 RFU to verify allele calls with the technica proval. If only a
partial profile is obtained from the positive control b ot (s), eg. ICS

(internal control specimen/sample) is/are available batch, then, this will be

noted.

If the analyst is unable to achieve correct lab the Positive amplification control
after attempting the actions described above, the nical Manager should be
consulted for determining the next ¢ of action. It may be permissible for an Internal
Control Specimen (ICS) (Section stitute as the positive amplification control.

If no interpretable profile is o of the positive amplification control(s), then
a positive amplification co 10 the samples in the run shall be re-amplified

and re-typed. :
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STR profile of 9947A

| D351358 [ THO1 I D21S11 | [ D18S51 || Penta_E
105 175 245 315 385
| | A ]
o] LI A\A T T A IAI
14 8 30 15 12
1493 737 1646 2149 1334
15 9.3 19
1707 955 2036
[18-06_QPOS_B07_003_2006-05-18_3130-2.fsa [5-18-06_QPOS
[ Dsss18 | [ D13s317_|[ Dvss20 | [ D16s539 |[  CSF1PO
1I|35 1?5 ) 21‘15
21004
| | " N
11 11 10 11
2324 1651 1130 1561
11 12
919 1402
18-06_QPOS_B07_003_2006-05-18_3130-2.fsa [5-18-06_QPOS PowerPlex_16_v1.4
[ VWA | [ D8s1179 || TPO I FGA
105 175 245 315 385 455
15001 A A\ ﬂ
o AA A
X 17 23
1932 686 1014
R
18 24
613 740

thg,.samples between the first and second
lification control yields a correct STR profile for

amplification/run, and t
i e STR data obtained in the initial amplification/run

the second amplifi

is carried through the entire analytical process as part of each extraction
ains all the reagents - except DNA template - used during extraction,
n and typing for each type of extraction method in every batch of samples.

.ltc

urpose of the reagent blank is to detect DNA contamination that might occur from
e reagents, the extraction environment or between the samples being processed
nd/or due to improper handling of the samples by the analyst.

The reagent blank must be run at the most stringent set of conditions for the batch (e.g.,
100RFU threshold, longest injection time, largest capillary electrophoresis preparation
volume). This applies to database samples as well as casework samples.
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The reagent blank should not yield any true STR allelic peaks above the 100 RFU

reporting threshold. When peaks greater than or equal to 100RFU are present in the
range between 80-550 base pairs, the analyst will determine if the peaks are artif
(e.g. spike, pull-up) or true allele peaks.

The presence of peaks above 100 RFU will not invalidate the reagent blan
the peaks can be shown to be artifacts (see Artifacts Section).

When probable true allele peaks are detected at several or all STR
reporting threshold (L00RFU) and the analyst and the Technical R
to a consensus on how to document the observation, the Techai
consulted to determine the appropriate course of action.

Since the failure of a reagent blank may indicate a proble action level, the
cause of the failure will be fully investigated and do, i anomaly log book.
Steps will be taken (e.g. procedural modifications, ion, analyst retraining) to
minimize recurrence. Formal corrective action@gports completed based on the
nature of the discrepancy. The Laboratory Qu Ssu e Manual and DNA Quality
Assurance Manual contain additional information

The negative amplification only the PCR master mix (reagents used to
prepare the PCR amplifi or each batch of samples and the water used to

The purpose of to detect contamination that might occur from the PCR
ironment or between the samples being prepared and/or

e amplification control should not yield any true STR allelic peaks above the
detection/reporting threshold. If peaks greater than 100RFU are present in the
etween 80-550 base pairs, the analyst will determine if the peaks are artifacts
(e.g. spike, pull-up) or true alleles.

0R

The presence of peaks above 100 RFU will not invalidate the negative amplification
control as long as the peaks can be shown to be artifacts.
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When probable true allele peaks are detected at several or all STR loci above the

reporting threshold (LOORFU) and the analyst and the Technical Reviewer cannot come
to a consensus on how to document the observation, the Technical Manager will be
consulted to determine the appropriate course of action.

Since the failure of a negative amplification control may indicate a problem atthe
amplification level, the cause of the failure will be fully investigated and do e
the anomaly log book. Steps will be taken (e.g. procedural modificationsgc&@reciive
action, analyst retraining) to minimize recurrence. Formal corrective acti
be completed based on the nature of the discrepancy. The Labora
Assurance Manual and DNA Quality Assurance Manual contain a @ :
this subject.

11.3 Internal Control Specimen (ICS)

An internal control specimen (ICS) is a quality con rocessed with each batch
of forensic casework samples and treated as k sample. The purpose
of this control is to demonstrate that all analyti re working at optimal
levels as verified by using a sample that was sly Processed and typed to
demonstrate that it worked properly. ICS samples include any known sample,
including those obtained from labor taff, where the sample has been previously
typed to generate a genetic profil

An electropherogram of the sha ded in the central log folder so the
technical reviewer can verj ed PR ts and determine that the analytical process
was appropriate.

The Technical Magmagaer, q ied DNA analyst, shall determine whether or not to

approve the IC partial profile or no profile is obtained. The data quality of
other positivegco sal in the batch and/or the quality of known /reference
samples will v d to determine the approval process.
T ofile is obtained and reported for the ICS, the Technical Manager
e appropriate course of action. Generally, case reports from the analyst
samples will be suspended until the issue is resolved. The discrepancy

ented and corrective and future preventive actions may be taken as
cessary by the Technical Manager.

echnical Manager, or a designated individual, may approve the issue of specific
eports on a case-by-case basis. This approval will be documented and maintained with
e central log folder pertaining to the batch of cases affected by the discrepancy.
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11.4 Interpretation of Casework Samples

For all casework questioned and reference samples, the minimum reporting (analytical)
threshold is 100 RFU. Allelic peaks greater than or equal to 100 RFU that are

reproducible if re-amplified, may be included in the STR results table and used i
statistical analyses. Only alleles equal to or greater than 100 RFU will be co
data interpretation.

detected in less than 4 of 13 core STR loci with peaks (homozygo
partial) equal to or greater than 100 RFU. This is applicable to bo
samples and DNA mixtures. Exceptions for single source s
The Technical Manager will be consulted for determining th@ap
action for any exceptions to routine guidelines.

If one or both Amelogenin peaks fall below 100RF salple “the sample may be
analyzed at 50RFU in order to determine the data &Pthes\m enin locus. This
allowance shall be applied only to the Amelog@in locu analyzed data and the
relevant electropherogram shall document th ed shold for the Amelogenin
locus, the peak height(s) and the base palr size(s) e X and Y peaks. Amelogenin
data determined and documented in manner is slitable for inclusion in the STR
results table. (This is applicable to samples as well).

When peak(s) below 100RF
the electropherogram and able will be marked by an asterisk (*)

itial assessment of a questioned sample STR profile should be done without
considering the STR profiles of the known/reference samples for the case. Additionally,
e analyst should determine whether a sample is a single source sample or a DNA
mixture and determine which alleles may be reported, prior to comparing the questioned
sample to known/reference samples analyzed.
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The probative value of samples will be considered when determining if statistical

analysis is appropriate. Probative value of evidence is assessed on a case-by-case N\
i

basis. Evidence that is sufficiently useful to answer an investigative question and /or
prove or disprove one of the legal elements of the case would be considered prob
nature (i.e. sperm fraction from vaginal swabs, intimate sample with DNA foreign
owner, various contact DNA samples, etc).

Forensic DNA samples often contain low levels of DNA. Low-lev sa Ielare
samples that exhibit peaks below the reporting threshold. When A
molecules are used to initiate PCR, unequal sampling of the llel ent from a
heterozygous individual may occur leading to stochastic eff .p eight

imbalance, elevated stutter, non-reproducible alleles, etc

11.4.1 Low-Level DNA Samples

Peak height imbalance owing to low template copy, chdstic effects can often
be mitigated by re-amplifying the sample with mor t A. Alternatively, it may
be appropriate to perform a duplicate amplific of th
reproducibility of the data. All components of sargple mixture may not exhibit

reliable reproducibility (of allelic peaks) when there stochastic effects during PCR.
This phenomenon will impact which aliales may be reported and used in data

Questioned samples with icatifgvalue of <0.05ng/ul and greater than zero
(or PCR target templat
duplicate to ascertain r
Samples with a g
Data interpretatj

f zero do not require duplicate amplification.
ting of conclusion(s) will depend on whether the profile
ixed DNA sample.

a quantification value >0.05ng/ul will not be routinely amplified
file generated includes artifacts (e.g. stutter/true allele) and/or

ample is amplified in triplicate — the reproducible alleles in at least two
lifications shall be reported on the STR results table and considered suitable for
rison.

amples with PCR inhibitors may require re-extraction or additional methods of sample
clean-up. The DNA Technical Manager must be consulted prior to using methods not
defined in this manual.
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11.4.2 True Alleles

True alleles are peaks that are detected and labeled by the GeneMapper™ ID-X
software with a number and should lie within the range of the alleles in the ladder.

Peaks that are labeled as OL (off ladder) at a particular locus have a base size t
different from any of the alleles in the ladder and any of the virtual alleles. T g
may be true alleles but additional analysis is required to verify this.

11.4.2.1 Artifacts \
Artifacts are not true alleles. Artifacts can occur in data and much t®re and

origin have been determined and documented.
When an artifact is present within the size range of the al s and the
presence of the artifact interferes with interpretation at locus, the STR
results may be suitable for reporting as long as th us is excluded. Re-
analysis of the sample may not be necessary, hut tFis termined by reviewer
and/or Technical Manager input.

The affected locus may be reported as ‘NR’ (not re
a similar corresponding notation on tk

d) on the STR results table with
ectropherogram.

Alternatively, the alleles at the Affe may be reported if the locus is omitted from
statistical analysis. This is i locus/data not used in statistical analysis)
on the STR results table

When it is not possible t&gali i etween an artifact and a true allele, this is
indicated on the tabl€ and the electropherogram as Artifact/True allele
(AITA).

tains the most commonly observed alleles for the STR loci. Alleles
igned a numeric designation in the standard ladder will be designated

ermining whether an OL is a true allele or an artifact, the analyst must
r all other possible causes of OL occurrence.

L alleles considered to be true alleles may require re-amplification to confirm. If the OL
allele is observed in multiple samples derived from multiple tissue types or sources with
the same STR profile, only one of the samples needs to be re-amplified for verification of
the OL allele(s). The DNA Technical Manager must approve reporting an OL allele
without re-amplification (e.g. limited amount of sample available for analysis).
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When the OL allele lies within the range of alleles for a particular locus, the allele will be
reported as a variant of the integer (i.e. X.1, X.2, etc.). The appropriate allele call is
determined by simultaneously examining the base sizes for the sample allele peal
the associated allelic ladder peaks in the relevant locus. An electropherogram wi
printed for the sample and the associated allelic ladder for the locus, showin
allele(s) in the locus, with the bins and base pair sizes.

When the OL allele lies either above or below the largest or smallest allelin th
the OL allele will be designated as either greater than (>) or less t ) tiky all
the ladder that is closest in proximity to the OL allele.

11.4.2.3 Incomplete ‘A’ nucleotide addition (-A or Sglit
AmpliTaqg Gold™, like many other DNA polymeras
nucleotide (predominantly adenosine) to the 3’ en
This non-template addition results ina PCR p ctth
actual template, and the PCR product with th nu tide is referred to as the “+A”

(base peak) form.

)

thie addition of a single
tranded PCR products.

ly

The “-A” form is the peak that reprg SO correct template length. The “+A” peak will
normally be the predominant for

The final step of the STR ifig@ti ess is a terminal extension step (60°C for 30
minutes) to promote co ate ‘A’ nucleotide addition.

Failure to attain cq i ucleotide addition results in “split peaks”, two peaks
that are one ba ically, split peaks are the result of an excess of template
DNA in the P i

are not pervasive throughout the sample and the sample
be a single source sample, an electropherogram may be printed to

mple exhibits artifacts due to an excess of template DNA in several loci, it
ay be more appropriate to re-amplify the sample with less template DNA.
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11.4.2.4 Pull-up \
Multi-component analysis is the process that separates the four different fluorescent dy:
CXR) emit their maximum fluorescence at different wavelengths, but there is so

colors into distinct spectral components. The four dyes (Fluorescein, JOE, TMR and

overlap of the emission spectra. A spectral calibration is performed for a specific
to create a matrix that corrects for the spectral overlap.

Pull-up is the result of incomplete separation of the emission spectra anQis*typi¢ill
observed as a non-allelic peak at the same base size as a peak in anothe@dye.
typically occurs at high RFU values, when an excess of template as \een

amplified.

Pull-up that gets labeled with an allele or OL designation shild ¥ d ented by an
electropherogram showing the base size for the true alle dt up peak. If the
pull-up is prevalent enough to interfere with data int tal@n, t mple may need to

be re-injected or re-amplified with less DNA templ

Pull-up may also occur when the matrix file is curre ew spectral calibration is

performed whenever a new capillary array is on instrument or whenever any
part of the optics have been realigned and/ or repl . A new spectral calibration may
also need to be performed when an Il decrease’in spectral separation is observed.

11.4.2.5 Stutter

The PCR amplification of
peak four bases shorte
corresponding base pe
referred to as the utter product.

TR loci typically produces a minor product
horter (infrequently observed), than the

In the penta e stutter peak is five bases shorter than the corresponding
base peak.

ter product relative to the main allele peak is calculated by dividing
stutter peak by the height of the main allele peak. The stutter

irly reproducible for a particular locus. The following table lists the values
ed percentage of stutter for the loci in the PowerPlex® 16 System when run
ied Biosystems 3100/3130xl. The stutter values are based on data obtained
ernal validation studies as well as other published data (Krenke, B., et al: Validation
6-locus Fluorescent Multiplex System. July 2002, J Forensic Sci.,47(4)).
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Estimated Stutter Percentage for PowerPlex® 16 loci on the 3130xI|
D3S1358 THO1 D21S11 D18S51 Penta E
13% 5% 15% 13% 7%
D5S818 D13S317 D7S820 D16S539 CSF1PO
13% 10% 10% 10% 10%
Amelogenin VWA D8S1179 TPOX
NA 13% 10% 5%

Peaks in the stutter position greater than the listed values irtica presence of
DNA from more than one individual.

When there is no indication of a mixture, other tha uttér, the analyst will
document the stutter as such on the electropherog

te
When the sample is a DNA mixture, it may no ssilgZ to distinguish between a

stutter peak(s) and a minor component allele(s). | h situations, the peak may be
labeled as an Artifact/True allele (A/TA), This shall b€ documented on the
electropherogram (and on the ST ble if appropriate).

As with other artifacts, if the
interpretation, the sample
DNA.

tutter peaks interferes with data
e-injected or re-amplified with less template

11.4.2.6 Spike

Spikes are n pe at may arise due to air bubbles, urea crystals or voltage
ally quite sharp and easy to distinguish from a true allele.

presfiice of a spike(s) interferes with the interpretation of the sample, the sample
jected.

ample is not to be re-injected, the spike(s) shall be documented as such on the
lectropherogram.
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11.4.2.7 Dye Blobs

Dye blobs, like spikes, are non-allele peaks that are easily distinguished from true
alleles. Dye blobs may be the result from residual dye molecules left over from the
synthesis of the primers or they may be dye molecules that fell off the primer durig
amplification. Samples with dye blobs that interfere with data interpretation will b
injected. If the sample is not to be re-injected, the dye blob(s) shall be docu GO

the electropherogram as artifacts.
\may not

11.4.2.8 Persistent Kit Artifacts
Occasionally, one or more lots of PCR kits may exhibit persistent

be observed in the verification process. These artifacts may ar as true
alleles. Sometimes, these artifacts are so common that t e {se in a high
number of routine samples.

If the presence of the kit artifact does not interfere ta INgerpretation, the Technical
Manager shall determine if these artifacts can he décungiin s such on the

electropherograms, without requiring re-analy f the le. This may not always be
possible in mixed samples, where it can be di distnguish an artifact from a true

allele.
When the Technical Manager ha dged a particular kit artifact based on
documented verification of the kit documented approval is not required on

at artifact.

11.4.3 Single Sour

Typically, each | cterized by one or two labeled peaks or alleles. If two
peaks/alleles ( 0Z cus) are detected at a locus, they should ideally be of
equal intensi is, the peak height ratio (PHR) is approximately 1:1.

calculated by dividing the peak height of the allele with

value of the heterozygous pair by the peak height of the allele with the

, and then multiplying this dividend by 100 to express the PHR as a
The minimum expected PHR for single-source samples, where there is no
a mixture, is flagged in GeneMapper™ ID-X at 60%. This ratio, however,
er with lower amounts of DNA. Peak-height-ratio imbalance may also result
graded DNA or the presence of PCR inhibitors. Allelic dropout may occur in
degraded/inhibited samples and the possibility of a second allele should be considered.

Samples with more than two peaks at a locus or with alleles of significantly different
peak heights may indicate the presence of mixtures, tri-alleles, primer binding site
mutations or other biological or procedural artifacts. Such observations require careful
consideration.
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The frequency of a single source profile (including single source major/minor
components from a DNA mixture) will typically be calculated when STR results cannot
exclude an individual as the source of DNA in the sample.

The probative nature of single source matches will be considered when deter
statistical analysis is appropriate. It is not necessary to calculate a profile f
when the questioned sample is an intimate sample (i.e., body swabs) a re
detectable DNA foreign to the “owner” of the sample (i.e. the person fro ho
sample was collected) or if the questioned sample is consistent wi onsans
elimination known/reference sample(s).

Loci where the reported genotypes are identical between th@quastio d the known
sample shall be used in the statistical analysis and the fr cigs ofssuch profiles
reported.

11.4.3.1 Tri-alleles

Occasionally, a single source sample may be ed ave three alleles at one or

more loci. Samples exhibiting potential tri-alleles e re-extracted and re-amplified
to confirm the genotype observed at thalocus (or loci). Statistical calculations, however,

If the potential tri-allele contaj ¢ e-extracted and re-amplified and found to
be reproducible, the analy: i e locus with the tri-allele as in the STR results

allele (A/TA).

If the same tri-a is also observed in multiple samples (from the same case)
but from differe

otential tri-allele may be considered a reproducible observation
the STR results table without the A/TA designation. No re-
would be required in such instances.

patterns have been observed in single source samples and there
nted instances where different tissues from the same individual may
exhibit the tri-allelic pattern.
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11.4.3.2 Comparison of DNA Results
The interpretation process generally results in one or more of the following conclusions:

e Exclusion
Cannot exclude
sérved in the
n_

Inconclusive
Insufficient DNA/Data
No genetic profile
Parent-offspring exclusion (also Parent-offgoring i sive) is declared when,
upon comparison of the DNA results from an i e to that from an alleged
biological parent(s), the profiles are found to e alleast one allele at two or more
corresponding loci.

Exclusion (Non-match):
An exclusion is declared when the known sample has alleles
questioned sample and there is no scientific explanation for

Cannot exclude (Match):
The donor of the known samplg, ca cluded as a source of the questioned
sample when there are no sigti afPnces between the allele designations

Partial Profile: is identified and a second potential allele is below the
reporting thres , the identified allele will be used for comparison purposes
i ablished the peak below threshold will be assessed to
support the in /or exclusion of an individual(s). Any locus/loci that is utilized
forani i
positi ed in the statistical calculation. The significance of a match will

d ial profiles because there are fewer loci to compare.

t-0 ring inclusion is declared when upon comparison of the DNA
an alleged offspring sample to that from an alleged biological parent(s), the
are found to share at least one allele at all corresponding loci for which

in retable DNA results were obtained.

nconclusive:
When the nature of a forensic profile is such that a meaningful comparison cannot be
made due to varying reasons, then the results are deemed inconclusive.
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If insufficient DNA is observed in a sample (e.g. data below reporting threshold, drop-
out, low-level DNA) the data may not be suitable for comparison. This data will b
considered insufficient and cannot be utilized for meaningful comparative analysi
such, this data will be omitted from the STR results table.

No genetic profile:
No genetic profile is declared when there is no data observed. This alsoYgay i
low-level data observed at less than 4 of 13 core STR loci. %

11.4.4 DNA Mixtures

DNA mixtures derived from more than one individual are
biological evidence recovered in forensic investigati
blood, semen, saliva, epithelial cells or a combinatj
evidence may be derived from:

Insufficient DNA/Data: \\

ue i tified in
m es may consist of
thése sources. Such

D
n

e intimate swabs/samples collected fro

e blood/contact DNA found on weapons i ults or homicides

e wear areas on clothing

¢ biological evidence recoveredgmmn high traffic areas (i.e., floors, carpets, door
handles, steering wheels, g%

o other biological sampleg cC crime scenes

dentified anatomical location (i.e., vaginal swab,
and / or a piece of intimate apparel (i.e.,

circumstances, it is common to recover a DNA
onsistent with that individual.

evidence item wa
mixture which i

sults were obtained must be considered when evaluating

. A sample may be considered to have originated from more

en more than two alleles are observed at more than two loci. The
r of contributors may be defined by evaluating the locus that exhibits the
eaks (i.e., if at most five alleles are detected at a locus, the DNA results are
ith having arisen from at least three individuals).

ification of DNA mixtures can be straightforward or difficult, depending on the
nurmoer of loci typed, the number of contributors and the relative proportion of
NA/contributed by each individual to the mixture. Therefore, interpretation of DNA
mixtures and statistical analyses requires careful consideration of factors affecting allele
designation, heterozygote detection and peak height variations within and between loci.
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Interpretation Flowchart

DMA consistent with

consensualfelimination®
Match has no probative
value

Mo DNA

inconsistent with
ownerfintimate
sampls

Single source
DMA sample
Can you exclude?

YES

Mixed
DMA sample

YES

Stochastic
effects? =3
contricutors?
Wot suitable
for comparison

CALCULATE
CPI/CPE

Differentiate a
Major/Mincr
comoonent?

Key:

RMP: Random Match Probability
CPL: Combined Probability of Inclusion
CPE: Combined Probability of Exclusion

om:-
chfeider, .M, &t al. {2009). The German Siain Commission: Recommendabions for the Interpretation of mixed stains. Intemational Jowmal
Legal Medicing, 123, 1-5. [Originally published In Genman in Rechismedizin (2006} 16: 401-404.
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Indications of a DNA mixture sample can include:

(1) more than two alleles at two or more loci,

(2) a peak in a stutter position that is unusually high

(3) significant peak height ratio imbalance for a heterozygous genotype
(4) Observation of low-level DNA/data below reporting threshold

Occasionally, factors other than DNA mixtures may influence such observ
Before determining that a sample is a mixture, the analyst shall eliminat@tfe® p
of split peaks, pull-up, stutter, kit artifacts, and low template stochastic efigicts.

When a sample is determined to be a mixture, the analyst must c er it can
be dissected into major and minor components. The number tributors of

DNA and intralocus peak height ratios should be considere m his
determination.

An analyst may not dissect a mixture profile into m d rinor2omponents if a mixed
sample profile indicates the possibility of several oigmargs (potgtially) shared alleles
0 Maj minor components may
al

between the contributors. Dissecting the profilgint
prevent inclusion of the minor alleles in statisti

sources in a ¥iixture increases or, if the number
sources increases, dissecting a mixture profile
creasingly difficult. Caution should be

As the number of potential contributing
of shared alleles between the contrj
into major and minor components
exercised if attempting such agh
conservative. Technical revj BBNA Technical Manager approval and

f the sample (i.e. the person from whom the sample was
ual and/or elimination known/reference sample(s).

ry samples from which they may be obtained. These categories do not exhaust
sible list of the results that may be encountered by the forensic scientist nor the
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(i.e. intimate samples) are possible in each category:
e TYPE A: mixtures with indistinguishable contributors, including multipl i0
contributors
e TYPE B: mixtures with major/minor contributors
e TYPE C: mixtures containing DNA from at least three sources
mixtures that exhibit potential stochastic effects (e.g. 1 majo
minor contributors, 2 major plus 1 or minor contributor, indisti

Three categories of mixed samples have been designated to guide general decision
making as illustrated in the Interpretation Flowchart. Mixtures with a known contributor N

100 RFU

© RFU

Interpretation: Defining the Relevant Features for Guidelines for the Assessment of Mixed DNA
-J Forensic Sci, Vol. 54, No. 4, 810-821.

If the amounts of biological material from multiple contributors are similar, it
possible to further refine the mixture profile. When major or minor

ibutors cannot be distinguished because of similarity in signal intensities (i.e. peak
s), the sample is considered to be an indistinguishable mixture.

he classification as indistinguishable does not imply that the profile is uninterpretable.
Individuals may still be included or excluded as possible contributors to an
indistinguishable mixture. When appropriate, statistical analysis may be performed
using the mixture formula.
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TYPE B:

Description: If the amounts of biological material from multiple contributors are
dissimilar, it may be possible to further refine the mixture profile. When major or minor
contributors can be distinguished because of differences in signal intensities (i.e.
heights), the sample is considered to be a distinguishable mixture. The differenc
evaluated on a case-by-case basis.

Separating a two-source mixture into major and minor components is eagi hi t
number of loci exhibiting four alleles increases and the ratio of the major {antrib
the minor contributor increases above a 2:1 ratio.

If a mixture can be successfully separated into major and mi 5, the minor
component alleles are reported within parentheses. Due tofiie i at the minor
contributor’s alleles may be shared by the major contrib ch alleles may

below reporting threshold, determination of the minor cont
at only some loci.

The minor component may be suitable for co rison i s equal to or greater than
100 RFU occur at least 4 of 13 core loci. Wh luati1f a minor component is

suitable for comparison the number of potential coRiibutors and whether the peak falls
into stutter position should be considered.

An analyst may partially dissect &
and report the loci on the ST
unambiguous major or min

re profile into major and minor components
brackets (e.g. [10,11,12]) where an
ot distinguishable. Peak height ratios may

Distinguishable mixtures
Match Probabilit it
minor compone

y be calculated and reported for single source major and/or
ture formula may be used when an individual cannot be

ple demonstrates a clear reproducible major component at a minimum of 10 of
STR loci a conclusion as to the source of the major contributor DNA may be
reported and will be included in statistical analysis. This may also encompass mixture
rofiles that exhibit more than one major contributor.

If no clear major component is observed this type of genetic profile may be deemed
unsuitable for comparison. As such, this profile will not be included on the STR results
table and no statistical analysis will be performed.
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sample are not reproducible and/or insufficient DNA is detected (i.e. partial profile).
Additionally, if a mixture contains DNA from known close relatives a comparison
be appropriate.

11.4.4.2 Comparison of DNA Results
The interpretation process generally results in one or more of the followi on N
e Exclusion

A sample may be deemed not suitable for comparison if the majority of alleles in a \
0

e Cannot exclude
e Inconclusive
e Insufficient DNA/Data
e Complex mixture \
Exclusion:
An exclusion is declared when the known sample le t are not observed in the

sa
questioned sample and there is no scientific e natio e absence.

Cannot Exclude:

When alleles detected in a known sample are also detected in at least 10 of
the 13 core STR loci in a DNA

inconsistencies, an individu gifiered a potential contributor to the sample.

If alleles that could not ibuted by the individuals for whom known/
reference sample profil tted for comparison with the questioned samples,
the conclusions fogghi y include a statement indicating that DNA that could
X/Y[/Z was detected in the sample.

table alleles (100 RFU or greater) are detected in a mixture at
sample may still be suitable for comparison. The Technical
Ited to determine the appropriate course of action.

nedic profile obtained from a sample does not satisfy the laboratory’s
reporting criteria it is possible it may be utilized for exclusionary purposes
echnical Manager will be consulted to determine the appropriate course of

nconclusive:

the STR results neither support an inclusion (i.e. DNA consistent in at least 10 of 13
core STR loci) nor an exclusion, the comparison will be deemed inconclusive and
reported as such.
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low-level DNA) the data may not be suitable for comparison. This data will be

considered insufficient and will not be utilized for comparison. As such, this data witbbe
not be included on the STR results table.
ecte

Complex Mixture:

A complex mixture may be declared when DNA from at least four (4) so isiiet
in a sample, there is evidence of stochastic effects (i.e. drop out) at sevelR)l or 4
and/or a majority of the alleles are not reproducible when amplifiedg pligate.

Insufficient DNA/Data:
If insufficient DNA is observed in a sample (i.e. data below reporting threshold, drop—out\

Accordingly, the sample will be deemed not suitable for comparis

11.4.5 Consensus Data Reporting

When a sample is amplified in duplicate, in accorda
reproducible alleles will be included on the STR re

1.4.1, only the

On occasion, compositing data from multiple i tions/ Ications (e.g. data from
more than 2 amplifications) from the same ex ay Iiydeemed appropriate after
inspection of the quality of data. Such data will'req technical manager approval for
compositing.

should indicate that repro 2re included on the STR results table, but that
data was composited fo

Profiles obtained by comj@siti ta are currently not being submitted to NDIS.

pretation of Offender Database Samples
elght acceptable for database sample STR loci alleles is 75 RFU.

table alleles are those whose peak heights are equal to or above the 75
reshold. Lower threshold limits for hit confirmations or ILS (Internal

rd) may be authorized by the DNA Technical Manager after assessing

a quality and sample availability.

The interpretation and review of database sample data may be conducted by viewing the
ata electronically. Printed copies of all sample and control data electropherograms are
not required. The analyst and reviewer will make appropriate comments and document
review on the database batch worksheet.
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11.5.1 Interpretation of the Internal Lane Standard and Allelic Ladder

11.5.1.1 Internal Lane Standard (ILS)

The first step in interpreting data from a run is to assess the ILS for each sample
(including all controls and allelic ladders). The Promega PowerPlex16® Sys
600. The analyst should verify that all peaks from 80-550 base pairs are pr
labeled as shown below.

6001

200

5001+
100

aoo04

275
soor a75

225 250 550

9000 10000

abeling. If the peaks at either the low or high ends are not visible, the
re-analyzed by selecting an alternate analysis method with a higher or

is range. The quality of the ILS (SQ<0.9) should be noted where deemed
ry (please see Database Sample Analysis section). The SQ value should be
specially when using the AB 3500xI for both, database sample as well as
forensic casework analysis

If a peak is not labeled because it falls below the 75 RFU detection threshold, the
analyst may, re-inject the sample and/or set up an additional plate with the same
amplified product in order to obtain proper ILS sizing. On occasion, adding more ILS to
the sample well and re-injecting may be sufficient to achieve this.
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11.5.1.2 Allelic Ladder
Verify that the peaks in the allelic ladder(s) are labeled correctly. The GeneMapp
X software uses the allele calls of the ladder to assign allele calls to all the other
samples in the project. The allele calls for the Promega PowerPlex16® Sys |
ladder are shown on the following page:

PowerPlex16® Allelic Ladder

A S L R AR R R R R B
=00 120 14D 160 180 200 230 240 260 280 300 320 340 340
|

[ cesuse [ tror | D21e T
| A IR N o
i R

® FPleo AL dder (M2) 2 Blue  ladder

v OUATRLS |
E EuEEDE & |E
b, EREEEEE

T T T T T T T T T T T
IB.CIZI 120 140 i-t1] 180 200 0 240 320 40 360 280 004X 44 460 430
[oiss3rv | [ oFsem |
=i ]
[EE ]
[z <]ie]
T T
460 450
=500
=600
=300

Phe allelic ladder contains the most common alleles determined for each of the 13 FBI
STR core loci, the Penta D and Penta E loci, and Amelogenin.

In addition, alleles not labeled in the allelic ladder (virtual alleles), may be detected and
labeled according to base pair sizing in some of the samples analyzed.
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All the peaks in the allelic ladder must be labeled correctly for the software to assign th
correct allele calls to samples in the run.

At least one allelic ladder must be included in a GeneMapper™ ID-X project per
with the sample type designated as “allelic ladder”.

When more than one ladder in a project has the sample type designate

samples in the project.
Artifacts such as spikes or “pull-up” peaks may be observed that &2
ladder (OL) peaks in the allelic ladder. If all the true allele pe
such OL peaks will not affect the sample allele calls. If a sp
peak) is labeled as a true allele (i.e. it falls within an allel
and labeled as an allele) at any particular locus, the remai
labels at that locus will shift and will impact the corr,
samples in the project. Allelic ladders with such argdact@sshaligyot be used to analyze
data in the project.

Additional information about the allelic ladder Can ound in the Promega
PowerPlex16® System Technical Manual.

11.5.2 Interpretation of ples

11.5.2.1 Positive Am rol
The standard DNA tem used as the positive amplification control for the

Promega PowerPI ste n database batches, a predetermined duplicate
o0 serve as the positive amplification control.

is obtained with either 9947A and/or one of the duplicate
t least one positive amplification control and 5% of the samples
-amplified and re-typed. If all interpretable results agree between

tion/run of one of the positive controls, then the STR data obtained in
itial @™iplification/run may be used.

Technical Manager may approve the use of data from a run where only partial

s were obtained from the positive control samples after appropriate review of the
ata set. Approval of such positive control samples should have documented Technical
anager approval on the database batch worksheet or relevant electropherograms.
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11.5.2.2 Reagent Blank
A reagent blank is carried through the entire analytical process as part of each extractio
batch. It contains all the reagents - except DNA template - used during extraction,
amplification and typing for each batch of samples.

The purpose of the reagent blank is to detect DNA contamination that might u

the reagents, the extraction environment or between the samples being pr

and/or due to improper handling of the samples by the analyst.

Verification of the presence of amplified product in the reagent bla I1'§® velghed by
viewing the presence of unincorporated primer peaks.
The reagent blank must be run at the most stringent set of coagiiti atch (e.g.,
75RFU threshold, longest injection time, largest capillary elgstrojgior reparation

volume).

ab®ve the 75 RFU
between 80 base pairs
artifacts (e.g. spike, pull-

The reagent blank should not yield any true STR a
threshold.If peaks greater than 75RFU are detecte t
and 550 base pairs, the analyst will determin he pe
up) or true alleles.

a
r

The presence of peaks above 75 RFU will not invalidate the reagent blank as long as the
peaks can be shown to be artifact entation of any artifacts detected in the
reagent blank will be noted on the hatch worksheet.

Since the failure blank may indicate a problem at the extraction level, the
cause of the fai i y investigated and documented in the anomaly log book.
. procedural modifications, corrective action, analyst retraining) to
mal corrective action reports may be completed based on the

gative Amplification Control
e negative amplification control contains only the PCR master mix (reagents used to

e the PCR amplification mixture) for each batch of samples and the water used to
dilute the DNA samples.

The purpose of this control is to detect contamination that might occur from the PCR
reagents, the PCR set-up environment or between the samples being prepared and/or
due to improper handling of the reagents by the analyst.
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Verification of the presence of amplified product in the negative amplification control

shall be verified by viewing the presence of unincorporated primer peaks.

The negative control must be run at the most stringent set of conditions for the ba

(e.g.,75 RFU threshold, longest injection time, largest capillary electrophoresis

preparation volume).
allive the
» PYFUp) or

The negative amplification control should not yield any true STR allelic
75 RFU threshold. If peaks greater than 75RFU are observed in the ran et
s

550 base pairs, the analyst will determine if the peaks are artifacts
true alleles.

The presence of peaks above 75 RFU will not invalidate the
control as long as the peaks can be shown to be artifacts.

cation

{l
nt f any artifacts

present in the negative control will be noted on the data ksheet.
When peaks of any height detected in the negative ntrol cannot be
shown to be artifacts and/or are detected at sever ci, the Technical

of action.

amplification level, the cause of the failure will be fully’investigated and documented in
the anomaly log book. Steps will be .g. procedural modifications, corrective
action, analyst retraining) to minig 2nce. Formal corrective action reports may
be completed based on the n repancy. The Laboratory Quality

this subject.

11.5.2.4 Intern

imultaneously typed and are placed throughout the batch to be
the other samples.

iewer or CODIS Administrator will verify that the correct STR results
for all internal control samples.

n ICS with a partial profile or no interpretable profile does not invalidate the batch
d other positive / ICS controls in the batch yield the correct results.

an incorrect STR profile is obtained for one or more of the control samples, the
Technical Manager will be consulted to determine an appropriate course of action.
Generally, other profiles obtained in the associated batch will not be entered into CODIS
until the issue is resolved. The CODIS Administrator, or a designated individual, may
approve the entry of select profiles on an individual basis in such situations.
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Samples uploaded into CODIS must not contain any labeled artifacts or Olflle

Artifact or OL peaks are either deleted or relabeled by right clicking on t

ak
choosing an appropriate option. The analyst should note any changes m to lele
calls in the appropriate column on the database batch worksheet.

11.5.4 Tri-alleles / dropout / partial profiles
Occasionally, a single-source database sample may be offjerve ve three alleles at
one (rarely more) locus/loci. Samples exhibiting tri- e \Wramplified and may

have to be re-extracted to confirm the observed g

11.5.3 Interpretation of Offender Database Samples

Batches of database samples are uploaded into SDIS by creating an Export Table for
CODIS. Prior to creating this table, the analyst must confirm that only eligible profiles ar
marked for export. This is done by selecting the appropriate Specimen Category i
GeneMapper ID-X. Samples not exported to CODIS are marked “no export”.

Peaks may be observed that are below the re
peaks exhibit peak morphology similar to alleli§¥/ p and fall within an allele bin, the
analyst should consider the possibility of allelic drop&&t. If allelic dropout is suspected in
one or more core STR loci, the ana v re-amplify and/or re-inject the sample to
obtain a complete profile. The sa ave to be re-extracted if these methods fail.

ing th Id of 75 RFU. When these

ample the analyst will make the “best

to generate a complete genetic profile. The

f the following: re-extraction using more sample,
aximum template volume, maximum allowable
“prep” or amplified sample loading volume for
maximum injection time. NOTE: Applicable reagent blank
| be processed under the most stringent conditions).

repeat analysis may in
maximum template qua
PCR cycling condi
capillary electr

empt” also fails to generate a complete genetic profile,a maximum

i with elevated stutter and/or stochastic issues (e.g., partial

gous peak height ratio less than 50%) may be permissible in a sample.
not contain at least partial data at each of the 13 core STR loci are not

allele heights, is an accepted phenomenon and is not counted towards the
um three core STR loci with stochastic issues. The presence of the observed
ion/variant should be documented on the database batch worksheet. The CODIS
dministrator will determine the eligibilty of such profiles for upload.

When only partial data is obtained at one or more PowerPlex® 16 STR loci, it is
indicated by selecting “Yes” in the “Partial Profile” field in CODIS. The comments field in
CODIS may be used to indicate in which loci the dropout is occurring.
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11.5.5 Composite Data Reporting

Data will not be composited from multiple amplifications/injections of a database sample
to obtain a more complete profile.

11.5.6 Off-Ladder (OL) Alleles

For interpretation of database samples, the laboratory maintains a recor, n

(previously observed) OL alleles. When an OL allele has been previouslygabser

within the laboratory and the possibility of an artifact has been elimj d, al may

be entered into CODIS without re-amplification. If an OL allele is ed by the

laboratory for the first time, the sample will be re-amplified, pri ntry, to
0

confirm the genotype. On occasion, re-extraction of the sal y ded for
verification. Once confirmed the OL will be added to the reyiously observed
OL alleles.

Database samples in which virtual alleles that are cag assigned allele
designation(s) by GeneMapper ID-X need not or verification. Such
alleles, including those “greater” or “smaller” t or smallest alleles in the
allelic ladder will be appropriately labeled duri

11.5.7 Artifacts
When an artifact is present wij f ge of the alleles in a core locus and the

of the sample may be re, a profile eligible for NDIS. If the interfering
artifact is located in on ci, the analyst may choose to enter the profile,
omitting all data fr enta locus. It is recognized that artifacts which do not
interfere with da ion do not require re-analysis.

When any o ts (previously defined) are not pervasive throughout the sample

data interpretation, the sample does not require re-analysis.
revent a sample from being uploaded into CODIS. Therefore, the

in the stutter position greater than 20% may indicate the presence of DNA from
ore than one individual. When there is no indication of a mixture, and the data is
etermined to be elevated stutter, the analyst will document the stutter on the database
batch worksheet. It is unlikely that the presence of stutter peaks would interfere with the
interpretation of database samples and therefore, re-amplification and/or re-injection of
the sample may not be required.
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11.5.7.2 Spikes

Peaks labeled as such by the GeneMapper™ ID software cannot be manually removed.
However, they do not interfere with upload to CODIS and no re-analysis is required if th
spike does not interfere with interpretation of the sample.

Page 134 of 199
All printed copies are uncontrolled. Issued by: DNA Technical Manager
Forensic Biology Supervisor



Alaska Scientific Crime Detection Laboratory

Forensic Biology Standard Operating Procedures
Issued: 20 October 2011 Version: FBSOP2011 R1
Effective: 21 October 2011 Status: Archived

SECTION 12 — ANALYSIS AND INTERPRETATION OF Sl
SOURCE DATABASE SAMPLES UTILIZING GENEM
ID-X EXPERT SYSTEM SOFTWARE

1.0.1Developmental Validation; GeneMapper®ID-X User Guide,
Bulletins as appropriate; National DNA Index System (NDIS)
Operational Procedures, FBI Laboratory September 2009.

These guidelines are for the interpretation of STR data foringle e database
samples analyzed with Expert System (ES) softwar tforg¥consists of
GeneMapperID-X®v1.0.1, ABI 3130x! (data collecti Promega PowerPlex® 16
utilizing an amplification of 32 PCR cycles andglobal st jlter of 20%. The Federal

Bureau of Investigation has reviewed and app d the lopmental validation of this
platform for upload of single source samples t&'t ational DNA Index System (NDIS).

12.1
[}
e Select user name swhn list and enter the appropriate password.
e Click OK.

e The main project

d Samples to Project. Navigate to My Computer > Uncontrolled
ts > Section Shares > DNA Share > Data on the laboratory “I Drive”
r current designation(s). Note: Location is dependent on network mapping
may vary slightly.

Select the run to be imported or select individual samples and click Add to List.
When all samples have been selected, click Add.

Select the appropriate sample type for allelic ladder(s), positive control(s), or
negative control(s). The default is set to sample.

as
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e Select the appropriate analysis parameters (including sample type and analysis

method) for each sample. Reagent and amplification blanks shall be analyzed N\

with the analysis method Blank_Method_Global. All other samples and contro
shall be analyzed with the analysis method 75RFU ES Method. Click the
the tool bar to analyze the samples in the project. The user will be promp

name and save the project.
¢ Analysis is complete when the green arrows on the left of each are
gone.
12.3 Analysis Settings
G@heMapper® ID-X
ni section are for the
ht S validated method

The settings for the Analysis Methods are viewed by sel
nalysis when manual

[
Manager under the Tools pull-down menu. The settings SKaw
default analysis methods for blanks and samples a d
i fo
established allowing only

at 75RFU. There are several additional methods
alysis settings. However,

review will be performed. Software security s
the CODIS State Administrator permission to
any samples which do not pass expert system¥e may be manually reviewed and
reanalyzed with alternate methods.

12.3.1 Available DatabasegAn thods for Manual Review

75RFU Database-2400
75RFU Database-2800
75RFU Database-

lank Database Global
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12.3.2 Allele Tab Setting

The Allele Tab Settings are viewed by opening a selected analysis method from the
GeneMapper® ID-X Manager screen. The Allele Tab Settings that follow are appli
for all database analysis methods.

Analysis Method Editor,

Bin Set: |F‘ru:umega_Bins_IDx_alpha

[ Use marker-specific stutter ratio and distance i
Marker Repeat Type:
Global Cut-off Yalue
Minusa Ratio
Minuss Distance From
To |00 0.0 0.0 0.0
Global Minus Stutter g0 0.0 .2 n.z 0.0
Global Minus Stu@sr DI Q 0.0 325 |azs oo
To |00 475 575 oo
0.0 0.0 0.0 0.0
From 0.0 0.0 0.0 0.0
To |00 0.0 0.0 0.0

Range Filter. .. | Eackory Defaults |

Save As | Save | Cancel | Help |
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12.3.3 Peak Detector Tab Settings

The Analysis Range and/or the Peak Amplitude Thresholds may be adjusted only for
samples that are manually reviewed. All other settings are the same across all d
analysis methods. Samples that are submitted for and pass expert system revie
without manual review prior to upload are analyzed as followed:

75RFU ES Method

Analysis Method Editor

Peak Detection Algorithm: Advanced

~Ranges
Analysis Sizing
|Partial Range j |F‘artial Sizes

Stark PE:| 2600 Start Size: [0
Skop PE; (14000 Stop Size: |60

—amoothing and Baselining

Min. Peak Half width: |2 pts 5
Paolynomial Degree: 3 B
Peak Window Size: 15 pEs N

Slope Threshald B

Peak Start: 0.0 B
Peak End: 0.0 |

Srmiookhing

r Least Squares
ne Interpolation
ocal Southern Method
hal Southern Method

Factary Defaulks

Save As ‘ Save | Cancel | Help |
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Blank Method Global

Analysis Method Editor

......................................

Peak Detection Algorithm: Advanced

~Ranges
Analysis Sizing
|F‘artial Range j |F‘artial Sizes ﬂ

Start PE: {1000 Stark Size: |80
Stop PE: (16000 Stop Size: |00

—Smoothing and Baselining

Smookhing " MNone
f* Light
(" Heawy

Peak Window Size: 15 pts

Slope Threshold

Peal: Skark: 0.0
Peak End: 0.0

Baseline Window:

—5ize Calling Method

Factory Defaults

Save As | Save | Cancel | Help |

Page 139 of 199
All printed copies are uncontrolled. Issued by: DNA Technical Manager
Forensic Biology Supervisor



Alaska Scientific Crime Detection Laboratory

Forensic Biology Standard Operating Procedures

Issued: 20 October 2011
Effective: 21 October 2011

12.3.4 Peak Quality and SQ/GQ Tab Settings
The reason for the Blank Analysis Method is to facilitate viewing the primer peaks. The

Control Concordance (CC) PQV for the negative control is set when Negative Cop
selected as the Sample Type. The weight of this flag is not able to be edited and

1.0. No peaks are allowed.

Version: FBSOP2011 R1
Status: Archived

For samples that will be manually reviewed, Peak Quality and SQ & G in
settings are not relevant, as all of these samples will be manually review nd

interpreted, regardless of flagging.

The peak quality and SQ/GQ settings as approved by the F
Investigation after review of the developmental validation fo

is as follows:

75RFU ES Method —

Peak Quality

Analysis Method Editor

~Min/Mazx Peak Height (LPH/IMPH]

Hormozygaus min peak height
Hekerozygaous min peak hei

Ma:x Peak Height {MP|

General] P.Ilele] Peak Detectar F‘e

Max expected alleles z
Allelic Ladder Spike
’7Cut—off Yalue 0.2
Eactory Defaults
Save As | Save | Cancel | Help |
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___ 75RFEU ES Method — SQ & GQ Settings
Analysis Method Editor

Generall F\IIEIEI Pieak, Detectarl Peak Quality 5

Cuality weights are between 0 and 1.
~Sample and Control GO Weighting

Broad Peak (BD) IF Allele Mumber (M)
Out of Bin Allle (BIN) [o7 Low Peak Height (LPH)
Owverlap (OVL) [o7 Max Peak Height (MPH
Marker Spike (SPK) o3 Off-scale (05)

Pesk Height R

Conkrol Concordance (CC) Weight = 1.0 (Only applicable

—5i] Weighting

Broad Peak (B IIZI.S

~allelic Ladder GO WWeighting
Spike (S5PK/SPK)

=

Off-scale (05)

o &G0 Ranges

1.0 From0O.0ko |0.25

Sizing CQuality:

ko 1.0 FromO.0ka  0.25

Reset Defaults |

Save s | Save | Cancel | Help |

Page 141 of 199
All printed copies are uncontrolled. Issued by: DNA Technical Manager
Forensic Biology Supervisor



Alaska Scientific Crime Detection Laboratory

Forensic Biology Standard Operating Procedures
Issued: 20 October 2011 Version: FBSOP2011 R1
Effective: 21 October 2011 Status: Archived

12.4 Data Interpretation using the Expert System

Data interpretation of samples which pass ES Process Quality Values (PQV) do not
require manual review. Samples which do not pass ES PQV may be reanalyzed
alternate analytical thresholds and/or ranges, however all samples reanalyzed in
manner require manual edit/review. A maximum of three core STR loci wit
issues (e.g. partial dropout and/or peak height ratio less than 50%), may.b
in a sample before an analyst is required to re-extract/re-amplify/re-inje
appropriate, in an attempt to obtain a more complete genetic profile.
not contain at least partial data at each of the 13 core STR loci ar
to NDIS.

In all cases, samples which require manual edit/review s ntly reviewed
and verified by another qualified analyst according to tec iew procedures.
When the technical manager is consulted on a sam meet the laboratory
interpretation guidelines and he/she approves its U, oval will be documented
by the technical manager’s signature on the Datab&se orksheet and/or printed
electropherogram.

12.4.1 Examine Allelic Ladde ality

In the Analy u ry Tab look at the Allelic Ladder Quality per run folder. If all
allelic ladders ignated by (®)) then the analyst is not required to conduct a
visual in e allelic ladders and may proceed directly to evaluation of controls

ladders require manual review and can be viewed through the hyperlink
iled category (designated by () and (@)). At least one passing allelic
equired per run folder. If an analyst has multiple allelic ladders in a run folder,
e allelic ladder sample type of a low quality ladder may be changed to “sample”,
thus removing it from bin offsetting calculations. If the run folder does not contain a
assing ladder, then the analysis plate should be reinjected.
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12.4.2 Examine Control Quality

Control Quality per project (based on sample PQVs: SOS, SSPK, MIX, OMR, SQ, CGQ)

’ Contral Type ” Tokal # of Samples ] Al threshalds met ] O One or mare

Positive Conkral
Custom Control
Meqgative Conkral
Tokal

R (o | 2|
| (o | =

In the Analysis Summary Tab look at the Control Quality per pr pesitive and
negative controls pass (designated by ®) then the analyst i q conduct a

visual inspection of the controls and may proceed directl vallatio samples in the
project.

Failed controls require manual review and can be h'the hyperlink under
the category one or more thresholds not met (desi )). Depending on the
circumstance for the failed control, reanalysis nd manual review may be
required. If the reason for a failed positive co n b&resolved by manual review,

Authorization from the technical mal is required for failed reagent blanks or
negative amplification controls tha e resolved by manual review. Authorization
from the technical manager is alsG or any ICS sample being used in place of a
positive control. Peer revie ol fafany control that is manually reviewed. The

Composite Genotype Qu &’ not be overridden for the failed controls.

12.4.3 Examin

12.4.3.1S
In the A

s ES Review
Tab look at the Sample Quality per project

er project (based on sample PQVs: SOS, SSPK, MIX, OMR, $Q, CGQ)

[ Tokal # of Sanples ) A threshokds met [ OOneurmore thresholds nat met ]
amples i 2 44 ‘

Click the hyperlink for the All thresholds met category (m). These samples have met all
uality thresholds and may be uploaded without manual review. Under Specimen
Category select from the dropdown menu the appropriate category (e.g., Arrestee,
Convicted Offender, Staff Duplicate) and save the project.
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12.4.3.2 Samples that Require Manual Review - Reviewing Low Quality
Samples

e Select the Analysis Summary tab in the project window. Click the hyperlink for
One or more thresholds not met (®).

e Note the () and (&) sample-level Process Quality Values (PQVSs) for th
low-quality samples.

e Select all samples in the filtered table. Scan the sizing qualities IL$ by,
clicking L (Size Match Editior). Make notations on the D seRatc
Worksheet where the sizing quality is <0.5. Close SQ win

e Select all samples in the filtered table then click (]

o Verify that Traditional Genotype Plot is selecte

y
thPlo tings drop-
s to modate review.
e Investigate markers with a yellow or red m vewilag;

.
down list. You can click-drag the individual view p

Sample(s) requiring re-analysis

0 Analysis range and analytical threswo
adjusted. The analytical threshold may b
no lower than 75 RFU.

ES'failed samples may be
et to a maximum of 250 RFU, but
may be reanalyzed by selecting the
the Analysis Method dropdown menu, then

C

J Modified Pass from the table settings. This
ly those samples that now pass ES PQV

terpretation guidelines without editing (e.g., maximum of three of the core
TR loci have stochastic issues), then right-click on the (%) or (76) Composite
Genotype Quality PQV in the sample header. A prompt will appear asking
whether to override the composite genotype quality for the sample. Select
Yes. Overriding the CGQ allows the analyst to manually accept the genotype
for a particular sample and also provides evidence that the sample was
visually inspected by the analyst. The CGQ should appear as a green stop
sign.
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If upon review it is determined that the sample meets laboratory interpretation
guidelines with editing (e.g., pull-up/elevated baseline or an off ladder allele
occurs). Edit the samples first by left-clicking to select the extraneous peak
then right-clicking to select the appropriate action (e.g., delete or rena
The analyst will be prompted to enter the reason for the edit. Once ed
the sample is complete, and if the sample meets laboratory inte

|
guidelines, then the Composite Genotype Quality PQV for thg s@nplica
overridden by right clicking the () or (®) CGQ in the sample Qead

prompt will appear asking whether to override the com gemtypyquality
for the sample. Click yes only if the rest of the flags h jewed and
the genotype is confirmed. This will change the top sign.

a

0 Select ES Edited Pass from the table sefi ter to the table to
show only those samples that have CG@thgha een overridden. Under
Specimen Category select from thg dropdo u the appropriate
category and save the project.

Sample(s) which do not pass

o If upon review it is det¢™ t a sample does not meet laboratory
interpretation gui passible tri-allele, OL not previous seen, 4 or
more loci with [

pleS select No Export from the table settings. This will
ow only those samples that have been designated as no

1 ct Profile Comparison

Allitionalgluality checks may be performed by the analyst within GeneMapper® ID-X by
tin tools and selecting Profile Comparison. These include:

Sample Concordance — Determines if any single source profiles within the project
are concordant. If none are concordant then all profiles in the project are unique.
Sample Comparison — Determines if any of the sample profiles in the project are
potential contributors to another sample profile in the project.

Lab Reference Comparison — Determines if any laboratory staff reference
profiles are potential contributors to sample profiles in the project.
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e Control/QC Comparison - Determines if any custom control profiles are potential
contributors to sample profiles in the project.

Details on using these comparison tools can be found in the vendor supplied
GeneMapper® ID-X user manual.

12.5 Performing Peer Technical Review of ES Proje
A technical review by a qualified DNA analyst is required of all data %t e
level of review dictated for an individual sample is dependent on th@sariples
passed ES PQVs and/or if manual edit/review was required an
12.5.1 Logging on to Genemapper®ID-X Versi w
e Open GeneMapper®ID-X
e Select user name from the drop-down list algd erfser ppropriate password.
e Click OK.
e The main project window will open.

e Select Open Project from the File drop dow
of the project to be reviewe

st on the toolbar. Select the name

12.5.2 View Allelic L
e Inthe Analysis
and Control Qu
passed E i

By initia

lity Control Samples
ok at the Allelic Ladder Quality per run folder
ect. Verify that the allelic ladders and controls have
itial"appropriate line(s) on the Database Batch Worksheet.
eet the reviewer is verifying that the controls passed ES
review of ES passed ladders and controls is only required if a
et- (1) or (@).
at do not pass ES review shall be manually reviewed to determine

that does not meet initial ES laboratory guidelines, the technical
ger’s signature should be documented on the Database Batch Worksheet
d/or printed electropherogram.

2.5.3 View Samples which Pass ES PQV Flags
e Select ES Passed from the table settings. Verify that each sample that has
passed ES PQV flags is designated as such on the Database Batch Worksheet
and that the Specimen Category is correct.
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12.5.4 View Samples which Pass ES PQV Flags with modifi
analysis settings

Initial appropriate line(s) on the Database Batch Worksheet. By initialing the
worksheet the reviewer is verifying that the sample passed ES review, manual
review is not required.

Select ES RFU Modified Pass from the table settings. All sampl hall
manually verified to ensure that the samples that pass ES jed Qetti meet
laboratory interpretation guidelines. Verify Specimen Cate sample.
Initial appropriate line(s) on the Database Batch Wor, ling the
worksheet, the reviewer is verifying that the sam n manually reviewed
and that it meets laboratory interpretation guidelin

12.5.5 View Samples which Pass Lal@arator pretation Guidelines

with Manual Review/Edit

Select ES Edited Pass from the table settinGg® All samples shall be manually
verified to ensure that the sa hat did not pass ES PQV flags meet
laboratory interpretation g ough edit/review. Verify Specimen

abase Batch Worksheet. Confirm that the
. By initialing the worksheet, the reviewer is
een manually reviewed and that it meets

12.5.6 \i s that Do Not Meet Laboratory Interpretation

Export from the table settings. All samples shall be manually verified
thagithey do not pass laboratory interpretation guidelines and are not exported for
u d to CODIS.

al appropriate line(s) on the Database Batch Worksheet. Confirm that the
edits/comments are appropriate. By initialing the worksheet, the reviewer is
verifying that the sample has been manually reviewed and that it does not meet
laboratory interpretation guidelines.
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12.6 Recertification of an NDIS Approved Expert System for the
Review of Offender/Arrestee DNA Profiles

Section 10 of the NDIS Expert Systems Procedural Manual requires that laboratori
utilizing NDIS approved Expert Systems (ES) verify the integrity of the ES throug
recertification using a defined data set of no less than 200 samples. In order to b
recertified for continued use, the ES shall demonstrate complete concorda
defined data set with the known DNA typing results. This quality control
through the NDIS approved ES on a quarterly basis (regular intervals of
such that four challenges are made each calendar year after com
The recertification is also to be conducted after repair, service, or falilgFati f the ES in
accordance with Standard 10.4.1.5 of the FBI's Quality Assuragce@8dasYior DNA
Databasing Laboratories.

12.6.1 Recertification Dataset
The dataset used for the recertification consists of 20D s les used for the original
ampl
in

calibration of the developmental validation. E S genotype resulting from the
analysis of one DNA specimen from one pers es a variety of challenges
included in developmental validation.

12.6.1.1 Opening GeneMapp@ & ersion 1.0.1
e Open GeneMapper®

e Select user name own list and enter the appropriate password.
e Click OK.
¢ The main project $hndo open.

12.6.1.2 Op nalyze the Calibration Project

per® ID-X Manager from the Tools drop down list. In the

s Talyselect Import. Navigate to My Computer > Uncontrolled

ts > Section Shares > DNA_Share > VALIDATION AND

FICATIONS > ID-X ES Validation > ID-X Quarterly QC Calibration >

inal Validation Data on the laboratory “| Drive” as per current

designation(s). Note: Location is dependent on network mapping and may vary

slightly.

Select ES Calibration Samples.ser then click Import. Choose Security Group:

Databasing Security Group. Click Ok. Wait for project to import. Close

GeneMapper® ID-X Manager.

Click on File > Open Project from the file menu on the toolbar. The project name

will be ES Calibration Samples YY-MMDD (from last saved .ser file). Click OK.
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e Select the 75RFU ES Method as the analysis method for the project and click
the (b) on the tool bar to analyze the samples.

A

e Analysis is complete when the green arrows on the left of each sample name ar
o Review Analysis Summary

0 Select the Analysis Summary Tab in the open GeneMapper® 0j
o Verify that a total of 200 samples were analyzed with 93 sanfile%'in
thresholds met category, and 107 samples in the One or moreSares not
met category. %
Sample Quality per project (hased on sample POVs: 505, S5PK, MIX, OMR, 50
Takal # of Samples AN ke '7
Samples 200

o Cne or more threshaolds nok met
a7

12.6.1.3 Creating Tables for Calibr Co rison

red. The report fields include:

Sample File Allele 1-6 Height 1-6 GQ
SSPK MIX OMR
PHR LPH MPH
BD oS

ntrolled Documents > Section Shares > DNA_Share > VALIDATION
AN VERIFICATIONS > ID-X ES Validation > ID-X Quarterly QC Calibration
eate a new folder with the month and year by right-clicking. Name the file in
the newly created folder as ID-X_Calibration_YY-MMDD_Validation_Table.
Select Export.

Close Report Manager. When prompted to save report, say ‘no’.
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12.6.1.3.2 Create Failed Sample List
An additional table is generated showing the sample file names for those
samples which do not pass based on ES interpretation values.

e Return to the Analysis Summary tab
e Click on the hyperlink to the 107 samples where one or more thre

not met.
¢ Highlight all the samples in the Sample File column. Copy the file@nam
pressing the Ctrl + C.
e Open Word Pad. Paste the sample file names by pressing ect Save
As in the File dropdown and navigate to My Compu n led
OBL AND
rl alibration.
S ¥D-X

Documents > Section Shares > DNA_Share >
VERIFICATIONS > ID-X ES Validation > ID-X Qudaate
Save as a text document in the recently cr Id _
Calibration_YY-MMDD _Failed_Samples. S xt document not in rich
text format (RTF) as defaulted. A prom il wa t saving a text-only file will
remove all formatting. Confirm by selegti es’

e Close Word Pad.

12.6.2 Recertification |

Verification of

e Open Not
Click O i drop down on the toolbar.

Computer > Uncontrolled Documents > Section Shares >
LIDATION AND VERIFICATIONS > ID-X ES Validation >
y QC Calibration > Original Validation Data >

ck Open in the File drop down on the toolbar.

Navigate to My Computer > Uncontrolled Documents > Section Shares >
DNA_Share > VALIDATION AND VERIFICATIONS > ID-X ES Validation > ID-
X Quarterly QC Calibration and select the recently saved validation table from
section 12.6.1.3.1.

Select Open.

On the Toolbar select Plugins > Compare > Compare.
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o [f all of the values between the two tables are concurrent a prompt will appear
stating Files Match. If there are differences between any of the values between
the two tables, then those differences will be highlighted. Satisfactory
recertification is obtained only if the files match. If there are any discrepag
then they shall be investigated and the Technical Manager notified immed
ES analysis should be halted until the discrepancy has been resolv
deemed satisfactory by the Technical Manager.

e Select Close All in the File drop down on the tool bar.

Verification of Flagging Interpretation %\

e Click Open in the File drop down on the toolbar.
¢ Navigate to My Computer > Uncontrolled Docu
DNA_Share > VALIDATION AND VERIFIC
ID-X Quarterly QC Calibration > Original
Samples from Original Project.
e Select Open.

ion Shares >
D S Validation >
ata and select Failed

nts

I
lidstio

the toolbar.
olled Documents > Section Shares >
RIFICATIONS > ID-X ES Validation >

e Click Open in the File drop dg
¢ Navigate to My Compute
DNA_Share > VALID

ins>Compare>Compare.

een the two tables are concurrent a prompt will appear

f there are differences between any of the values between
n those differences will be highlighted. Satisfactory

is obtained only if the files match. If there are any discrepancies
shall be investigated and the Technical Manager notified immediately.
narysis should be halted until the discrepancy has been resolved and

ed satisfactory by the Technical Manager.

ect Close All in the File drop down on the tool bar.
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12.7 Terms and Abbreviations

Parameter Description
Allele Indicates if the software detects within a marker size ran

Number e No alleles, or

(AN) More than the Max Expected Alleles, or No X al
Amelogenin

Broad Peak | Indicates if the width of any peak within a

(BD) exceeds the max peak width (in basepairg

method. Broad peaks may be a result
resolution. Peaks with poor resoluti
e May be caused by electr
true DNA peaks
Composite Indicates overall genotype

Genotype determined based on the beled peaks detected
Quality (after filtering) and th gl

(CGQ)

Genotype Marker genotype quahdy | ator. Determined differently for

Quality (GQ) | samples and allelic ladders.¥he GQ is used to determine the

Low Peak i heights (RFU) within a marker size range
Height (LPH) ’ ving thresholds: Homozygous min peak

Marker : :
Max Peak jcat any peak heights (RFU) within a marker size range
Height \eed the Max Peak Height (RFU) value set in the analysis

(MPH)
Mix
1X)

IndiCates a potential mixed-source sample. A sample is
onsidered a potential mixture if it meets either of the following
conditions:

Condition 1: Two or more markers contain three or more called
alleles.

Condition 2: One or more markers contain three or more called
alleles and another two or more markers have PHR flagged.

ut of Bin Indicates if labeled peaks do not fall inside bins. These peaks
Allele (BIN) are labeled Off-Ladder (OL).
Outside Indicates if labeled peaks are detected between two marker size
Marker ranges defined in the panel. Does not indicate if labeled peaks
Range are detected before the first marker or after the last marker.
(OMR)
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Peak Height | Indicates if the peak height ratio between the lowest and highes

Ratio (PHR) | peaks within a marker size range is less than the Min Peak
Height Ratio.

Process Process Quality Value (PQV) flags indicate the quality of

Quality the sample and marker levels as defined by user estahli

Values(PQV) | thresholds.

Sample Off- | Indicates if any fluorescence signal exceeds th

scale (SOS) | threshold of the instrument.

Sample Indicates if spikes are detected within or

Spike marker size ranges. Does not indicate if s

(SSPK) before the first marker or after the la;
software uses a proprietary algorith pikes based
on the peak morphology.

Sizing Evaluates the similarity betw pattern for the

Quality (SQ) | size standard dye specifie dard definition and
the actual distribution of si eaks in the sample.

Spike (SPK) | Indicates if spikes areftected a marker size range. The

software uses a propr, lg m that detects spikes based

on the peak morphology.

R
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SECTION 13 — DOCUMENTATION: CASE RECORDS AN
REPORT WRITING

Refer to the Laboratory Quality Assurance Manual for general laborgfor

guidelines governing casework documentation and report writing. rt
Laboratory Quality Assurance Manual information regarding discov
and the release of information from the laboratory.

Analysts may use the following abbreviations in their b
documents generated during analysis.

Biological Screening Abbrevia

Phenolphthalein/Kastle-Meyer eno, or KM

Fluorescence/Alternate Light S F or ALS

Acid Phosphatase activi AP, BCIP, STMP

Nucleated Epithelial NECs

PSA or p30

hHb, Species

Pos or (+)

Neg or (=)

Case,item,date & initials
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DNA Abbreviations and Definitions
BL Noisy baseline
SH -A / +A Shoulders
PHR Peak Height Ratio <60%
SPK Spike
PU Pull-Up
DO Complete Drop-Out at
PDO Partial Drop Out at
D5Mut D5 Mutation
oL Off Ladder
OMR Outside Marker
oS Off Scal ati
NR Data not reported
NS ! pt used for statistics
AITA (ie stutter) or true allele
IF ment failure
ILS
DBDT/DBRT Data below reporting threshold of 100RFU(*)
ART Artifact
Tri-allele
Minor component allele
Major/Minor components not separated

Questioned reagent blank, direct extraction

Epithelial and sperm reagent blanks

Known reagent blank

Case,item,date & initials

Large Volume (EZ1 protocol)

All printed copies are uncontrolled.
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13.1 Documentation Generated During Screening and DNA
Analysis

All paperwork generated during the course of analysis will be maintained either i
case record, or in a central log record in the LIMS or on the laboratory network s
drive. All pages in the case record and central log record contain the case
analyst’s initials, item # (if appropriate, i.e. digital images) and page nu p

Y) indicating the total number of pages in the record. When one analyst erfo
specific procedure on behalf of another analyst, the resulting page ul&@eont
handwritten initials (or secure electronic equivalent) of both analy

13.1.1 Biological Screening Bench Notes
Biological screening bench notes consist of any documentaiio ated during the
analysis of a case and are specific to that case. U pRition%of the case, the

n
biological screening bench notes and the laboratorgsepiit al aintained in LIMS. The
bench notes for each case may contain the fo ets:

Victim Assault Kit Worksheet
Suspect Assault Kit Work
Evidence Examination
Microscopic Workshe
PSA/Semen Identi
HemaTrace®/ ie tion Worksheet
Clothing W
Case Image or

The worksheet n ils of all of the items processed and include the items
packaging, ¢ nd ription, images of the evidence processed (when

ion of all presumptive tests performed and the test results, the
location of all isolated stains/samples, trace evidence

s used, and the date the evidence was opened and sealed (where

2 DNA Central Log Records

Each batch of cases assigned to a DNA analyst will be named with the batch date
ypically, this is the day you take custody of the evidence) and the analyst’s initials
(i.e.YY-MMDDinitials 06-0102MLC). This batch name is recorded for each case in the
LIMS. Upon completion of the technical review of a batch, the central log documentation
is retained in LIMS, in both the case record and the annual DNA record.
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The central log for each batch of cases will contain at least the following information in
an appropriate format:
e A cover sheet containing:
0 batch name
0 the name of the analyst(s)
o alist of cases worked in the batch
o the raw data folders and GeneMapper™ (current version) p
data used to generate results/conclusions for cases in th
o A Casework Standards, Controls and Reagents worksheet detaili
o0 the extraction methods used

o specific instrument used
0 elution volumes
o0 the extraction controls
o date of reagent blank (should be on or aft xtraction)
0 extraction reagent lot numbers and reagent ates. (reagents
not used can be deleted from works
o Q-PCR worksheet(s) containing the lot nu iration dates of
reagents/standards used in quantitatio ap of the 96 well plate.
The standard curve for the quantificati
. uantity) showing the estimated

njection modules,
s and expiration dates of all reagents used in amplification
resis.
electrophoresis results indicate that a sample should be re-
ected, the reason for reinjection should be documented in the
comments/notes field of the amp/3130 worksheet (See table
above for list of abbreviations)

¢ Instrument failure
ILS failure
Noisy baseline
Data below detection (*)
Drop-out
Saturation/Off Ladders alleles
Artifacts (ie pull-up, dye blobs, spike, bubbles, shoulder)
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require documentation of a reason. The analyst will select the
injection best suited for interpretation, based on the interpretation
guidelines

Note: Multiple injections of the same sample at more than one
injection time (for efficiency purposes) in a CE run does not \

= Reasons for a re-amplification and/or re-extraction
(examples)
e Potential Tri-allele
o Off-ladder allele

of the batch.
50 peaks of

e Electropherograms for all control samples generated
0 ILS - The printouts must show the correct la

the internal lane standard and the tops of

0 Negative/blank controls - primer peak
Casework as the Analysis Method.

injected for at least as long as the |

sample. [Plot setting: Casewor

0 ICS - print and label “ICS” in u j ner and add to central log as

/b¥ank controls must be
n time of a casework

This additional doc is not retained once the technical review is
completed.
o Identify clearly, sntrol sample provided by the PCR kit

vendor.

o

another
Electropher, lic ladders used for genotyping (Print in landscape

ench Notes

benginotes consist of any documentation generated during the analysis of a case
th&gls spetiic to that case. Upon completion of a case, the DNA bench notes and the
N tory report are maintained in the LIMS. The bench notes for each case will
in at least the following:
The STR Results table (an administrative document) comprises the first page(s)
of the bench notes and contains genetic profiles from questioned and known
samples suitable for comparison.

o0 Itis not necessary to include in the STR Results table the profiles
obtained from samples that serve as internal controls (i.e. the epithelial
fraction of a vaginal swab) as long as the profile is consistent with
expected results
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o If results are not suitable for comparison, do not include in the STR
Results Table the Questioned sample profile (ie. sample with no called
alleles, majority of alleles are not reproducible, minor profile not suitable
for comparison, etc).

o If interpretable genetic profiles are not obtained from any of the
questioned samples, the known sample profiles need not be i
the STR Results Table.

0 Add a * after the item description if there is data —i.e. all b
reporting threshold in a sample.

0 Add “epithelial” or “sperm fraction” to sample descri w negessary.

0 Minor alleles go in () below the major alleles.

o If an allele is determined to be A/TA, this notati he allele call
in superscript (ie. 107™).

t
I

o Loci with no reportable alleles are left bla baxes grayed out.

o All notes at the bottom of the STR Results e tained.
Note: For Proficiency Tests, it is not necessar crisate apeparate a STR Results
table. The DNA results and conclusions paes of th rwork from the test
provider are completed and become the fi es e DNA bench notes.

e The DNA extraction worksheet(s) contains:

OO0OO0OO0OO0OO0OO0O

@
3

j=1
®
(2}
N
®

N

PIG All electropherograms must contain the lab # and item # in the Sample

e column.

o If the sample has no labeled peaks, the electropherogram must also
include the primer peaks [Analysis method: Blank casework; Plot setting:
Casework Blank]. Exceptions must be approved, in writing, by the
Technical Manager or another designated individual.

o Zoomed in views (electropherograms) for samples may be appropriate
when there are artifacts [Plot setting: Casework artifact] . Zoom in on
locus with artifact, there is no need to print entire profile. For data below
the reporting threshold [Plot setting: Casework zoom]- Print entire profile.
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o If analyzing at 50rfu for Amelogenin, print a second electropherogram
zoomed [Plot setting: Casework artifact] for Amel locus only. Add note
“Analyzed at 50fru for Amel only” to main electropherogram and hand
write in a “Y” and circle it.

0 Special case: When an OL is a true allele or a potential tri-allele e
print using Traditional Genotype Plot. Also print a casework arfi
that includes the allelic ladder and the locus on one sheet.

e The following handwritten notations may be included on the ele

o “*DBDT"/DBRT in the upper right hand corner

o Loci with peak height imbalance (highlighted in ora

be initialed

0 Artifacts (ie pull-up, dye blobs etc) are noted tl both the
traditional genotype view and the zoomed in ffeci¥iph m

o0 “No genetic profile” added to bottom left o [prgducible alleles are
above reporting threshold

0 For samples that have been double i d Yrelded data suitable

for comparison, add “Reproducible Results Table” to
bottom left of the first electrop
crossed out and initialed on all

o For samples that were double amp and did not yield data suitable for

0 For peaks in stutte@h that appear close to the expected stutter
) the peak relative to the main peak and the

m i.e. “data not included in STR Results table due to

A”, “minor component not suitable for comparison therefore
d in STR Results table”, “minor component consistent with

and therefore not included in STR Results table” etc.

to determine a major vs minor profile add () around the minor

tats printouts for all samples for which a statistical analysis was performed
I include:

0 Specimen ID: lab # _Item#

o0 Comments section: add any additional info (ie sperm fraction, major

profile)

o0 Print for all populations

= The population database is selected under the Configuration pull-
down menu
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Selecting the Caucasian and African-American Population Databases
m Popstats - mcollins

File Edit Profile Case Type Configuration ‘window Help

&\ M| b 202 FehiE F ez g

Statigtics D atabaze Directany;

Ok

IF' \PopstatstPopdatatFBIVSTR

. Cancel
Description:

FBI'= 1.5 S5TR population database for Cau, Blk, SE Erowse... I
Hizpanic and S% Hizpanic. Provided by B. Budowle

on 2/12/1339. See MOTES. TKT for details.
Help

Directaries:
F:\Popstats\Fopdata\FEINS TR
ENFN

3 Popstats

3 Popdata
=3 FBI

Drixves:

tive Population Databases

Selecting the?x
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A [ b 2 7 PAL T = TR

Population Database
Statistics D atabaze Directony: oK |
|F:\Popstats\Popdala\FBl\STFl
. Cancel
Description:

FEI's U5, S5TH population database for Cau, Bk, SE W
Hispanic and 5% Hispanic. Provided by B. Budowle
on 2/12/1993. See NOTES. THT for details. Help

Directories:

F:\Popstats\Popdataialaska Description:

[ L Population studies on three
=3 Popstats Mative Alaska population
4 Popdata groups using STR loci See

MOTES.TeT for details.

Drives:

| 2t [“Dps-codis\CODIS] |

e The casework review checkli mpleted and signed by the analyst and

reviewers.
1 srolumn of boxes before handing in for

0 Analyst will co
technical revj
red before handing in for technical review

All pages in file must

13.2 Report

Proficiency test rts written in a manner similar to casework reports
Proficiency A reports will not require the STR typing form used for casework
reports pleted STR table from the test provider's form will be placed in

d of the STR typing results table.

es for Biological Screening Examinations / Reports
screening reports will contain the following:

e report was issued

Laboratory and agency case numbers (automatically populates)

Name of submitting agency and case officer (automatically populates)
List of all items analyzed

o include the agency item # in () if the item was re-numbered at the
laboratory

o this is not necessary if the laboratory number contains the original agency
item #
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o Results of presumptive/confirmatory tests (in body of report)

e Results, conclusions and opinions for all tested items (guidelines for reporting ar
provided in the tables below and may be modified, as necessary, on a case by
case basis)

o Explanation of why testing was stopped, if appropriate

e The disposition of all retained items

¢ Any known samples that are required for DNA analysis, when appli

e Statement regarding Y-STR testing, when applicable
Sperm Findings Report
Spermatozoa observed Spermatozoa were g5 oscopically) on the...
Few spermatozoa observed ch(zW spermatozoa V ved (microscopically) on
No spermatozoa observed Rllc; spermatd ‘ coserved (microscopically) on

R
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Semen Findings Report

BCIP/STMP negative I\_Io semen was detected chemically (BCIP
(item)

BCIP/STMP positive Positive results are not reported
The presence of PSA/semen wa ct
immunoassay. This test detects th@ores of the
human prostate specific a (p3Q\ fo in seminal
fluid.

P-30/ABA card positive

(no spermatozoa observed) Item (#) has been reffine@in t oratory and may be
suitable for Y-ST more information
please conta DNA Technical
Manager,
(269-5621) WYhidambaram@alaska.gov).

P-30/ABA card positive No PS

(no spermatozoa observed) immun@&as

Blood Findings ort

A (s) testing positive to a presumptive test for

Phenolphthalein positive logywas/were located/detected on (item)

resumptive test for blood gave negative results on

Phenolphthalein negat item)

Speciation Report

Stain(s) present on (item) tested positive using an
immunoassay test for the presence of human
hemoglobin. This test is specific to human, higher
primate and ferret blood.

ABA card p
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Hair/Fiber Evidence Report

Hairs/fibers were observed/recovered from 4
Hairs/Fibers recovered No examinations were conducted due to
(positive biological findings) biological/sperm findings.

No Hairs/Fibers recovered No human hairs were observed/ré

Human hairs Tissue or tissue-like
(suitable for nuclear DNA) stereoscopically on e ropi(s). /These hair(s)
may be suitable f cle

A human he, ' asywere found on/in (item).
ebris was observed
stereo i root(s). This/These hair(s)
are no clear DNA. No further
examiriti conducted.

Human hairs
(not suitable for nuclear DNA)

ne hair fragment, not suitable for nuclear DNA
sis was found in/on (item/envelope). No further
ations were conducted.

Human hair fragments
(not suitable for nuclear DNA)
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13.2.2 Reporting Guidelines for DNA

All DNA discipline reports will contain the following:

Date report was issued

Laboratory and agency case numbers (automatically populates)

Name of submitting agency and case officer (automatically populat

List of all items analyzed
0 include the agency item # in () if the item was re-nu recaat th

laboratory
0 this is not necessary if the laboratory number cont al agency
item #
When DNA analysis is reported for samples retai y therdiscipline in the
laboratory, or comparisons are made to profiles rejarted ther laboratory,
the report should reference the previously is rejrt
o i.e. “Reference biological screeni d Month Day, Year by
Analyst.”
0 include the issuing laboratory, i
Results of presumptive/confirmatory t eviously reported in a

submitted in the kit) were examined and
ing analyst

results
Results of any i es performed

Descripti alghes performed, including a list of STR loci amplified (this is
contain ds section of the report templates for DNA Major Crimes

tistical analyses performed including the methods and loci used
jons (this is contained in the Methods section of the report

templates for DNA Major Crimes and DNA Property Crimes)

atures of the reporting analyst and the technical reviewer (the analyst should
ectronically sign the report by setting the milestone to Draft Complete prior to
submitting for technical review; scanning barcode is only required for analyst’s
signature to appear on the report)
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A stain(s) testing positive to a presumpti
for blood was/were located/detected on

A presumptive test for blood gave
results on (item)

Phenolphthalein positive

Phenolphthalein negative

Sperm Findings Report

Spermatozoa observed L
in this sample.

Few spermatoza
(microscopically)

Few spermatozoa observed

No spermatozoa observed

was excluded as the source of DNA
ted in this sample.

cannot be excluded as the source of DNA
ected in this sample.

The genetic profiles obtained from these
samples were the same.

Single Source: fail to exclu
The estimated frequency (13 of 13 core loci) of

Same profile (for 2+ ite
the genetic profile from the above sample(s) is
approximately 1 in XXX quadrillion (Caucasian
Single sgurce » population), 1 in XXX quadrillion (African-
American population), 1 in XXX quadrillion
(Athabaskan population), 1 in XXX quadrillion

(Inupiat population) and 1 in XXX quadrillion
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A genetic profile from an unknown male
individual was obtained from this sampl
The genetic profile obtained from t
Female present was consistent with being from an
female individual.

DNA from (a OR at least
was observed in this sal

No DNA inconsiste
this sample.

DNA consistent W

Unknown Male DNA

Male DNA present

No DNA inconsistent

DNA consistent

When cannot exclude but don't have
all 13 core loci
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DNA from more than one individual was
observed in this sample.

To indicate # of individuals

DNA from at least XX individuals
in this sample.

Mixture: exclusion

XXX was excluded as a source
in this sample.

Mixture: fail to exclude

XXX cannot be excluded
detected in this sa

Foreign DNA present

DNA inconsiste
this sample.

Complex Mixture

e genetic profile
le, no meaningful
ade to known reference

Mixture statistic

&

ted in the above sample(s) is as follows:
oximately 1 in XXX quadrillion (Caucasian
pulation), 1 in XXX quadrillion (African-
American population), 1 in XXX quadrillion
(Athabaskan population), 1 in XXX quadrillion
(Inupiat population) and 1 in XXX quadrillion
(Yupik population).
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XXX cannot be excluded as the
biologicalfather/mother of XXX.
Cannot exclude For additional information please c
DNA Technical Manager Abirami @hidashba
at (907)-269-5621.

XXX was excluded as the
biologicalfather/mother offi’X7

Excluded

The data obtain€ pmple was not

Not suitable suitable for

No profile (No reproducible alleles

above 100RFU in at least four core No genetic

STR loci) sam
The of §ata in this sample was not
Non-reproducible reproducib herefore, this sample was not
itable for comparison.
. conclusions are reported as to whether XXX
Inconclusive ontributed DNA to this sample.
Insufficient No (other) conclusions are reported for this
sample due to insufficient DNA.
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SECTION 14 — STATISTICAL ANALYSIS OF STR DATA

Statistical analyses will be performed when the genetic typing results fail to excl
individual(s) as a source of the DNA in a questioned sample and the result is
A statistical analysis may not be necessary when an individual is identified
source of DNA in a sample that is intimate to that individual or the result4
to the case (i.e. DNA consistent with consent partner detected).

To interpret the significance of a DNA “match” between samples, | sQry 1o know
the population distribution of alleles at the loci in question. Thi abase

containing the frequency of the alleles (observed #/2N) at e question. If
an allele has been observed five times or less, a value ofg/ ere N is equal
to the number of individuals tested for the database. The cies are used to
calculate the genotype frequency for each locus.

laskan Native

ska Scientific Crime

d 109 Inupiat blood/saliva
Native Alaska population groups

The allele frequencies for the Athabaskan, Yupi
populations were calculated using data gener
Detection Laboratory from 101 Athabaskan, 1

The allele frequencies for the African-American populations are from the
U.S. Department of Justice,
found at the end of this s
routinely reports the fr

a Scientific Crime Detection Laboratory
ity for all five populations in the DNA Laboratory

Report.
Statistical anal a ated with the U.S. Department of Justice, FBI Popstats
program, usi the Kdndom Match Probability Formula for single source samples

or mixed samples. The resultant values may be truncated for
never be rounded up (i.e. 34,675,000 may be reported as 34 million
t 34.7 million).

dom Match Probability Formula
0 calCulate the frequency of a locus genotype, the following formulae are used:

Heterozygotes 2pq
Homozygotes p2 + p(1-p)6

The p and q represent the frequencies of two different alleles. 6 (theta) is an empirical
measure of population subdivision/substructure or “relatedness”.

Page 171 of 199
All printed copies are uncontrolled. Issued by: DNA Technical Manager
Forensic Biology Supervisor



Alaska Scientific Crime Detection Laboratory

Forensic Biology Standard Operating Procedures
Issued: 20 October 2011 Version: FBSOP2011 R1
Effective: 21 October 2011 Status: Archived

For the Caucasian and African-American populations, 6=0.01
For the Alaskan Native populations, 6=0.03

The multi-locus genotype frequency is estimated by multiplying together the geno
frequencies from the different loci. The frequency of a DNA profile in a populatio
inverse of the multiple locus genotype frequency.

14.2 Combined Probability of Inclusion (CPI; Mixture§or

To calculate the probability of a random individual in the populati a\Qpntributor to
a mixture for a locus, the following formula is used:

(pl + p2 + ...pn)2 = PLOCUS
The pl, p2, and pn are the frequencies of occurre all at the locus.
The combined mixture profile probability is calculatéd G the product of the
individual locus probabilities. To estimate the iduals in a population that

could have contributed to the mixture, the inv mbined mixture profile
frequency is calculated.

obabilities Using Popstats

opriate icon to enter either a Single Sample
ture Target Profile. The selection may also be
ull-down menu.

e Open Popstats
Target Profile o
made under. the

necessary to enter alleles for the Penta loci as population data for
i are not contained in the database.

lick the calculator icon or select Calculate Statistics from the Profile pull-down
menu.

Click the 1/f icon or select Inverse Summary of Probability Statistics in the
Window pull-down menu.

Click the printer icon or select Print Report from the File pull-down menu. Select
Forensic\BrowardRpt.exe and print. Close the print window.
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e The above steps must be performed for both the Alaska Native database and the
FBI STR database. To select a database, choose Population database from the
Configuration pull-down menu.

e Select Browse in the Population Database window. Navigate to FBI/STR {aias
or the Alaska STR, double click on either folder the folder. Choose OK t

Note: Be sure that the correct sample type (single sample or forensic \

selected after changing the population database.

mi
not o
be re-entered when the database is changed but the case emQum

o Repeat the above steps for the second population. The profile do
information needs to be re-entered.

14.4 STR Loci and Allele Frequencies usé&yl n TATS
calculations w

D351358
African-
American Athabaskan Inupiat Yupik
Allele (N=210) (N=101) (N=109) (N=100)
<12 0.0119 0.0248 0.0229 0.0250
12 0.0119 0.0229 0.0250
13 0.0119 0.0229 0.0250
14 0.1214 0.1337 0.0275 0.0250
15 0.4109 0.4541 0.3550
15.2 0.0248 0.0229 0.0250
16 0.2574 0.4404 0.5250
0.1436 0.0551 0.0900
0.0545 0.0229 0.0250
0.0248 0.0229 0.0250
0.0248 0.0229 0.0250
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African-
American Caucasian  Athabaskan Inupiat
Allele (N=180) (N=196) (N=101) (N=109)
<11 0.0139 0.0128 0.0248 0.0229
11 0.0139 0.0128 0.0248 0.0229
12 0.0139 0.0128 0.0248 0.0229
13 0.0139 0.0128 0.0248 0.0229
14 0.0667 0.1020 0.1733
15 0.2361 0.1122 0.0297
16 0.2694 0.2015 0.3960
17 0.1833 0.2628 0.2327
18 0.1361 0.2219 0.1139
19 0.0722 0.0842 0.0545
20 0.0278 0.0128 0.0248
21 0.0139 0.0128
>21 0.0139 0.0128
D8S1179
African-
American Athabaskan Inupiat Yupik
Allele (N=180) (N=101) (N=109) (N=100)
<8 0.0139 0.0248 0.0229 0.0250
8 0.0139 0.0248 0.0229 0.0250
9 0.0 : 0.0248 0.0229 0.0250
10 0.1020 0.0297 0.0642 0.0250
0.0587 0.0248 0.0229 0.0250
0.1454 0.2079 0.1881 0.0950
0.3393 0.4555 0.3578 0.4500
0.2015 0.1980 0.2477 0.3350
0.1097 0.0941 0.1239 0.0950
0.0128 0.0248 0.0229 0.0250
0.0128 0.0248 0.0229 0.0250
0.0128 0.0248 0.0229 0.0250
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FGA

African-

American Caucasian  Athabaskan Inupiat
Allele (N=180) (N=196) (N=101) (N=109)
<18 0.0139 0.0128 0.0248 0.0229
18 0.0139 0.0306 0.0248 0.0229
18.2 0.0139 0.0128 0.0248 0.0229
19 0.0528 0.0561 0.0248 0.1009
19.2 0.0139 0.0128 0.0248 0.0229
20 0.0722 0.1454 0.0693
20.2 0.0139 0.0128 0.0248
21 0.1250 0.1735 0.1634
21.2 0.0139 0.0128 0.0248
22 0.2250 0.1888 0.0941
22.2 0.0139 0.0128
22.3 0.0139 0.0128
23 0.1250 0.1582
23.2 0.0139 0.0128
24 0.1861 0.1378
24.2 0.0139 0.0128 . . .
24.3 0.0139 0.0128 0.0248 0.0229 0.0250
25 0.1000 0.06 0.1881 0.1514 0.2100
26 0.0361 0.0 0.1101 0.0700
26.2 0.0139 .0248 0.0229 0.0250
27 0.0222 0.0248 0.0275 0.0250
28 0.0167 0.0248 0.0229 0.0250
29 0.0139 0.0248 0.0229 0.0250
30 0.0139 0.0248 0.0229 0.0250
>30 0.0248 0.0229 0.0250
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D21S11

African-

American Caucasian  Athabaskan Inupiat
Allele (N=179) (N=196) (N=101) (N=109)
<24.2 0.0140 0.0128 0.0248 0.0229
24.2 0.0140 0.0128 0.0248 0.0229
24.3 0.0140 0.0128 0.0248 0.0229
26 0.0140 0.0128 0.0248
27 0.0615 0.0459 0.0248
28 0.2151 0.1658 0.0297
29 0.1899 0.1811 0.1683
29.2 0.0140 0.0128 0.0248
30 0.1788 0.2321 0.4257
30.2 0.0140 0.0383 0.0248
30.3 0.0140 0.0128 .
31 0.0922 0.0714 0.0650
31.2 0.0754 0.0995 0.2000
32 0.0140 0.0153 0.0250
32.1 0.0140 0.0128 0.0250
32.2 0.0698 0.1284 0.1100
33 0.0140 0.0229 0.0250
33.2 0.0335 0.0413 0.0750
34 0.0140 0.0229 0.0250
34.2 0.0140 0.0229 0.0250
35 0.0279 0.0229 0.0250
35.2 0.0140 0.0229 0.0250
36 0.0140 0.0229 0.0250
>36 0.0229 0.0250
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D18S51

African-
American Caucasian  Athabaskan Inupiat

Allele (N=180) (N=196) (N=101) (N=109)

<11 0.0139 0.0128 0.0248 0.0229

11 0.0139 0.0128 0.0248 0.0229

12 0.0583 0.1276 0.1535 0.0688

13 0.0556 0.1225 0.2970 0.1514

13.2 0.0139 0.0128 0.0248

14 0.0639 0.1735 0.1287

14.2 0.0139 0.0128 0.0248

15 0.1667 0.1276 0.0941

15.2 0.0139 0.0128 0.0248

16 0.1889 0.1071

17 0.1639 0.1556

18 0.1306 0.0918

19 0.0778 0.0357

20 0.0556 0.0255

21 0.0139 0.0128

21.2 0.0139 0.0128 .

22 0.0139 0.0128 0.0229 0.0250

>22 0.0139 0.01 0.0229 0.0250

D5S818

Caucasian  Athabaskan Inupiat Yupik

Allele (N=101) (N=109) (N=100)
0.0248 0.0229 0.0250
0.1832 0.0826 0.0650
0.0248 0.0229 0.0250
0.0248 0.0229 0.0250
0.0743 0.0688 0.1150
0.5050 0.3578 0.4800
0.1436 0.2936 0.2350
0.0743 0.1514 0.0850
0.0248 0.0229 0.0250
0.0248 0.0229 0.0250
0.0248 0.0229 0.0250
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D13S317
African-
American Caucasian  Athabaskan Inupiat
Allele (N=179) (N=196) (N=101) (N=109)
<8 0.0140 0.0128 0.0248 0.0229
8 0.0363 0.0995 0.0693 0.1055
9 0.0279 0.0765 0.1881 0.1330
10 0.0503 0.0510 0.2277 0.2661
11 0.2374 0.3189 0.2772
12 0.4832 0.3087 0.1881
13 0.1257 0.1097 0.0396
14 0.0363 0.0357 0.0248
15 0.0140 0.0128 0.0248
>15 0.0140 0.0128 0.0248
D7S820
African-
American Caucasian Athab Inupiat Yupik
Allele (N=210) (N=101) (N=109) (N=100)
<6 0.0119 0.0248 0.0229 0.0250
6 0.0119 0.0229 0.0250
7 0.0119 .0248 0.0229 0.0250
8 0.1738 0.1485 0.2615 0.3650
9 0.1571 0.1089 0.1239 0.0650
10 0.2673 0.0780 0.1200
10.1 0.0248 0.0229 0.0250
11 0.2426 0.3395 0.2750
0.0248 0.0229 0.0250
0.2178 0.1743 0.1400
0.0248 0.0229 0.0350
0.0248 0.0229 0.0250
0.0248 0.0229 0.0250
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D16S539
African-
American Caucasian  Athabaskan Inupiat
Allele (N=209) (N=202) (N=101) (N=109)
<8 0.0120 0.0124 0.0248 0.0229
8 0.0359 0.0198 0.0248 0.0229
9 0.1986 0.1040 0.1337 0.0688
10 0.1101 0.0668 0.2921
11 0.2943 0.2723 0.2772
12 0.1866 0.3391 0.2426
13 0.1651 0.1634 0.0446
14 0.0120 0.0322 0.0248
15 0.0120 0.0124 0.0248
>15 0.0120 0.0124 0.0248
THO1
African -
American Caucasian  Athab Inupiat Yupik
Allele (N=210) (N=101) (N=109) (N=100)
<5 0.0119 0.0229 0.0250
5 0.0119 0.0229 0.0250
6 0.1095 0.0229 0.0850
7 0.4405 . 0.8762 0.7700
8 0.1857 0.0594 0.0229 0.0550
8.3 0.0119 0.0248 0.0229 0.0250
9 0.1 . 0.0644 0.0275 0.0250
9.3 0.3054 0.1139 0.0596 0.0700
.0123 0.0248 0.0229 0.0250
0.0123 0.0248 0.0229 0.0250
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TPOX
African -
American Caucasian  Athabaskan Inupiat
Allele (N=209) (N=203) (N=101) (N=109)
<6 0.0120 0.0123 0.0248 0.0229
6 0.0861 0.0123 0.0248 0.0229
7 0.0215 0.0123 0.0248 0.0229
8 0.3684 0.5443 0.2178
9 0.1818 0.1232 0.0248
10 0.0933 0.0370 0.0248
11 0.2249 0.2537 0.4010
12 0.0239 0.0394 0.3515
13 0.0120 0.0123 0.0248
>13 0.0120 0.0123 0.0248
CSF1PO
African -
American Caucasian Athab Inupiat Yupik
Allele (N=210) (N=101) (N=109) (N=100)
<6 0.0119 0.0248 0.0229 0.0250
6 0.0119 0.0229 0.0250
7 0.0429 .0248 0.0229 0.0250
8 0.0857 0.0248 0.0229 0.0250
9 0.0333 0.1040 0.0642 0.0350
10 0.1683 0.2936 0.3550
10.3 0.0248 0.0229 0.0250
11 0.2129 0.1973 0.1400
12 0.4257 0.4312 0.3600
0.0123 0.0248 0.0229 0.0250
0.0714 0.0792 0.0229 0.0300
0.0148 0.0248 0.0229 0.0300
0.0123 0.0248 0.0229 0.0450
0.0123 0.0248 0.0229 0.0250
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SECTION 15 - REVIEW OF STR DATA

This section supplements information contained in the Laboratory Quality Assur
Manual and the DNA Quality Assurance Manual.

15.1 Review of Casework Analyzed In-House

All case reports issued by a DNA analyst and all supporting docur
the case record or the central log, will be subjected to a technical
administrative review. When a case has been through techni
review, the report will be issued in accordance with laborat
Genetic profiles suitable for CODIS will be uploaded in a
and procedures.

15.1.1 Technical and Administrative figview
Technical review of DNA casework will be co by¥ second qualified DNA analyst,
in accordance with the FBI QAS Guidelines and th oratory and DNA Quality

Assurance Manuals. The analyst andgimmreviewer may consult a third qualified DNA

the technical and admin ws. The completion of the final laboratory report,
{ review are tracked electronically in LIMS.

15.2 Revi fender Database Samples Analyzed In-House

Il supporting documentation generated in the course of analysis

or for hit confirmation) will be subjected to a technical review.

of offender samples will be conducted by a second qualified DNA
cordance with the FBI QAS Guidelines and the laboratory and DNA Quality
anuals. The analyst and the reviewer may consult a third qualified DNA

1 necessary, when there is a disagreement on how to report a result. If the

s are unable to come to an agreement, the DNA Technical Manager will be
consulted to make the final decision.

A review checklist is used to document completion of the individual components of the
technical and administrative review. When the technical review is complete, offender
samples may be uploaded to CODIS. Detailed procedures for upload and resolution of
any resulting database matches are contained in the laboratory’s CODIS manual.
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Q

15.3 Review of Outsourced Offender Database Samples
The laboratory does not currently use a vendor laboratory for DNA analysis.

The laboratory may perform a technical review of data generated by a vend
under contract with an Alaska law enforcement agency.

Please refer to the DNA Quality Assurance Manual for additional infarmati@n.

,.‘Q

R
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R1 Page RO page Location Revision made

5 5 2.1 The reagent shall not be used in casework&§n

11 11 2.4

35 35 3.12

36 36 3.12

47 47 6.1 Updated: If amples and reference
samples »n the same day, the time
whe ch actions was begun should be

u ted in the worksheet notes.
48 48 6.1 date or items not previously screened, and

appropriate, the DNA analyst qualified in
sperm search and microscopy techniques will
proceed with processing the sample and prepare a
sperm search slide for microscopic inspection. A
second qualified analyst may be requested, on
occasion, review this slide to verify these results . If
this verification is performed, it is documented on
the DNA extraction worksheet and by the second
analyst’s initials on the slide. Slide(s) will be
retained and packaged with the evidence. The DNA

. case report, in such instances, will include a
statement stating the presence or absence of
49 49

spermatozoa in the sample(s).

6.2.2 Revised: "e For contact DNA swabs (not thought to
contain biological fluids) sample the entire swab to
maximize the chance of obtaining an interpretable
DNA profile (elution volume must be at least
100pL). However, in such a circumstance, at least
fifty percent of the extract will be retained for
future use. "
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49 49 6.2.3 Revised: "e Swabs from under the nails

generally sampled by cutting the swab tips
sample tube. However, as in the cg
swabs, the entire swab may be use
and at least fifty percent of t
future us

55 55 6.4.1: Option 2 Updated: "¢ Run the olu otocol and

elute j ufter.

one tube may be

t the entire sample
efficie situations, the EZ1 extracts

obtained Igests may be combined in

57 57 6.4.2: Step 4 : "4, Vortex briefly. Incubate overnightin a
379C incubator. Pre-soaks/water soaks with less
incubation time shall be performed only with
documented pre-approval of the Forensic Biology
Supervisor or DNA Technical Manager after
evaluation of the sample."

Updated: "Option 2 — Large-Volume Protocol for
Consumed Samples:

e If the entire evidence sample has been
consumed and digested, the analyst shall transfer
the entire volume of digest solution to an EZ1
sample tube (or tubes - with no more than 500ml
in each tube), add 1ml of carrier RNA solution and
add 400ml of Buffer MTL to the tube(s)."

Updated: "Vortex and spin the tube briefly and
add 5uL of the diluted 9947A Control DNA (or
other positive control DNA supplied by the
PCR kit vendor) to a 0.5mL tube containing
14.2uL of sterile, de-ionized water. "
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R1 Page RO page Location Revision made
77 77 9.1.4 Updated: Added the term "alleles
78 78 9.1.4.3 Updated: Added the term "allele
88 88 9.2.4
89 89 9.2.4.3
103 103 11

reproducible whe
be routinely used i arisons between
known an j le genetic profiles

alleles whose peak heights are greater
RFU, but that may not reproducible in
dupticate or multiple amplifications of the same
sample (DNA extract). Such alleles will not be
routinely included in the STR results table.
“Observed” alleles may be considered for use
when reporting the presence of multiple sources
of DNA in a sample and/or when reporting the
presence of male DNA. On occasion, depending on
the quality of the data/ genetic profile obtained,
such alleles may be used in compositing data after
careful evaluation of the data.
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104 104 1111 If a peak is not labeled because it falls
the 100 RFU reporting threshold, the
may, with the documented app
DNA Technical Manager, lower
threshold for the ILS peak(

104 104 11.1.1 Use caution whe

heights since
below 100
ion of a sample(s)
are below 100RFU is
isable.

104 104 11.1.1

Manager shall approve using
some of the ILS peaks between

w 100RFU. Such approval will also be

documented on the relevant
electropherograms / bench notes as
applicable.

The reagent blank should not yield any true
STR allelic peaks above the 100 RFU
reporting threshold. When peaks greater than
or equal to 100RFU are present in the range
between 80-550 base pairs, the analyst will
determine if the peaks are artifacts (e.g. spike,
pull-up) or true allele peaks.

The reagent blank should not yield any true STR
allelic peaks above the 100 RFU reporting
threshold. When peaks greater than or equal to
100RFU are present in the range between 80-550
base pairs, the analyst will determine if the peaks
are artifacts (e.g. spike, pull-up) or true allele
peaks.
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R1 Page RO page Location

Revision made

109 109 11.2.2.1

When probable true allele peaks are dete
several or all STR loci above the repor
threshold (100RFU) and the ana
Technical Reviewer cannot come to S AsUS on
how to document the obser

110 110 11.2.2.2

&’the reporting
e analyst and the

110 110 11.3

s e, Including those obtained from laboratory
staff;where the sample has been previously been
typed to generate a genetic profile..

An electropherogram of the ICS shall be included

in the central log folder so the technical reviewer

can verify the STR results and determine that the
analytical process was appropriate.

O
&
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Revision made

R1 Page RO page Location

ed

Revised: The Technical Manager, or a desi

110 110 11.3

individual, may approve the issue of sp

11.4

11.4

Revised: For all casew
reference
detection/reporti

s, t
threshold is 100

an or equal to 100
n be reproducible ed if re-
ed in the STR results table
cal analyses. Only detected
or greater than 100 RFU will be
ered in data interpretation.

RFU

d: Exceptions for single source samples may
be appropriate. The Technical Manager will be
consulted for determining the appropriate course
of action for any exceptions to routine guidelines..

111 111 :’

Updated: Amelogenin data determined and

documented in this manner is suitable for inclusion

in the STR results table. (This is applicable to
database samples as well).

11.4

Revised: When peak(s) below 100RFU exhibit
optimal peak morphology and fall in an allele
bin, the electropherogram and the STR results
table will be marked by an asterisk (*)
indicating data below reporting threshold was
observed in this sample.

All printed copies are uncontrolled.
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111 111 11.4 Revised: When peaks are observed belo
reporting threshold of 100RFU, an addi

affected loci should be printed fo
inspection. The electropher,
include a note documepti

11.4.1

11.4.1

er stochastic effects can
y re-amplifying the sample
late DNA. Alternatively, it may
priate to perform a duplicate
re ucibility of the data. All components of a
DNA sample mixture may not exhibit reliable
reproducibility (of allelic peaks) when there are
stochastic effects during PCR. This
phenomenon will impact which alleles may be
reported and used in data interpretation. Only
alleles equal to or greater than 100 RFU shall
be reported on the STR results table and
considered suitable for comparison.

&

All printed copies are uncontrolled.

11.4.2.1

11.4.2.1 Artifacts

Artifacts are not true alleles. Artifacts can
occur in data and much of their nature and
origin have been determined and documented.
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Revision made

113

11.4.2.2

Revised: OL alleles considered to be true es

may require re-amplification to confirm. If
allele is observed in multiple sample i

multiple tissue types or sources wit

DNA Technical Manager
an OL allele withou 3 i e.g. limited

118

11.4.3.1

table. If the potential tri-allele is
ducible,, it will be reported as an
Artifact/True allele (A/TA).

119

11

Revised: Scientific explanations may include, but
are not limited to, factors such as inhibition,
degradation, low template DNA and/or primer
binding site variations or mutations.

Parent-offspring exclusion (also Parent-offspring
inconclusive) is declared when, upon comparison
of the DNA results from an offspring sample to
that from an alleged biological parent(s), the
profiles are found to not share at least one allele at
two or more corresponding loci.

Partial Profile: If one allele is identified and a
second potential allele is below the reporting
threshold (100 RFU), the identified allele will
be used for comparison purposes first and if
concordance is established the peak below

threshold will be assessed to support the
inclusion and/or exclusion of an individual(s).
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R1 Page RO page Location Revision made

120 120 Deleted: Parent-offspring inconclusi

Revised: . In such circumstances, it is com&o
recover a DNA mixture which in
consistent with that indiv

Revised: Identification of

straightforward or diffi
number of loci typed, the
and the relative pr
. Therefore,
res and statistical
nsideration of factors
nation, heterozygote

etween loci.

122 122 11.4.4 Ob ation of low-level DNA/data below
reporting threshold

Due to the possibility that the minor
contributor’s alleles may be shared by the
major contributor and that such alleles may
below reporting threshold, determination of the
minor contributor profile may be possible at
only some loci.

124 124 11.4.

The minor component may be suitable for
comparison if alleles equal to or greater than
100 RFU occur at least 4 of 13 core loci.

124 The mixture formula may be used when an
individual cannot be excluded from the sample
when considering all reportable (equal to or
greater than 100 RFU) alleles.

125 11.4.4.2 Partial Profile: If reportable alleles (100 RFU
or greater) are detected in a mixture at less
than 10 core loci the sample may still be
suitable for comparison. The Technical
Manager will be consulted to determine the
appropriate course of action.
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R1 Page

RO page
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Revision made

126

126

Insufficient DNA/Data:

If insufficient DNA is observed in a sam

level DNA) the data may not be
comparison. This data wi
insufficient and will n

126

126

e declared when
sources is detected

S

d:11.4.5 Consensus Data Reporting
en a sample is amplified in duplicate, in

accordance with Section 11.4.1, only the
reproducible alleles will be included on the STR
results table.

On occasion, compositing data from multiple
injections/amplifications (e.g. data from more than
2 amplifications) from the same extract may be
deemed appropriate after inspection of the quality
of data. Such data will require technical manager
approval for compositing.

126

11.5

Revised: Reportable alleles are those whose peak
heights are equal to or above the 75 RFU detection
threshold. Lower threshold limits for hit
confirmations or ILS (Internal Lane Standard) may
be authorized by the DNA Technical Manager after
assessing overall data quality and sample
availability.
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Revision made
127 127 11.5.1.1

The quality of the ILS (SQ<0.9) shou
noted where deemed necessary (plea
Database Sample Analysis secti he S
value should be noted especiall sing
the AB 3500xI for both, da as

129 129 11.5.2.1

132 132 11.5.4

approval on the {htz h worksheet or
sioMally, a single-source database

arograms.
&3 observed to have three alleles at
ore) locus/loci. Samples exhibiting tri-

be re-amplified and may have to be re-
cted to confirm the observed genotypes.

Revised: Peaks may be observed that are below
the reporting threshold of 75 RFU. When these
peaks exhibit peak morphology similar to allelic
peaks and fall within an allele bin, the analyst
should consider the possibility of allelic dropout. If
allelic dropout is suspected in one or more core
STR loci, the analyst may re-amplify and/or re-
inject the sample to obtain a complete profile. The
sample may have to be re-extracted if these
methods fail.

&
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132 132 11.5.4 Update: If a partial genetic profile is ob@8ed
from a sample the analyst will make th
attempt” to re-process the samp
generate a complete genetic
repeat analysis may includgss
following: re-extraction u
maximum template quaitity
template volume, maxi
cycling conditj
amplified sampl

um injection time.
blank and negative
PCR co i cessed under the most
conditions).

um of three core STR loci with elevated
stutter and/or stochastic issues (e.g., partial
dropout, heterozygous peak height ratio less
than 50%) may be permissible in a sample.
Samples that do not contain at least partial
data at each of the 13 core STR loci are not
eligible for upload to NDIS. The allele 10
mutation at the D5 locus, which can cause
issues with allele heights, is an accepted
phenomenon and is not counted towards the
maximum three core STR loci with stochastic
issues. The presence of the observed
mutation/variant should be documented on the
database batch worksheet. The CODIS
administrator will determine the eligibility of
such profiles for upload.

S
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133 133 11.5.6

Revision made

Revised: For interpretation of database sa s,
the laboratory maintains a record of kn
(previously observed) OL alleles. W
has been previously observed

CODIS without re-ampli
being observed by thag
, prior to CODIS
entry, to confi > - On occasion, re-
ay be needed for

verificati@a. irmed the OL will be added
to the re

154 13 lete A QAM from Refer to the Laboratory

ity Assurance Manual information regarding
discovery requests and the release of information
from the laboratory.

154 Deleted : Apostrophe from NEC's to read NECs for

Nucleated Epithelial cells.

155

4
O
&

Edited: DNA Abbreviations and Definitions - DBDT
or DBRT = Data below reporting threshold of
100RFU(*).

A Abbreviations

Added: LV= Large Volume (EZ1 protocol)
and Definitions
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158 13.1.2 Revised: Note: Multiple injections of the e

sample at more than one injection tim
efficiency purposes) in a CE run do equir
documentation of a reason. The an elect
the injection best suited for i

der allele

\. f.
Wntify clearly the Positive Control
mple provided by the PCR kit vendor.

158 158 13.1.2

R
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R1 Page

RO page

Location

Revision made

158

158

13.1.3

Revised : The term "chart" will no longer r
the STR Results Table - o It is not necess
include in the STR Results table
obtained from samples that ser
controls (i.e. the epithelial f

expected results . o If re
comparison, do nQig

estioned samples, the known
need not be included in the STR
Results Table.
ter the item description if there is data
. alleles - below reporting threshold in a
sample.
o Add “epithelial” or “sperm fraction” to sample
description when necessary.

o Minor alleles go in () below the major alleles.
o If an allele is determined to be A/TA, this
notation goes after the allele call in superscript
(i.e.. 10A/TA).

o Loci with no reportable alleles are left blank and
the boxes grayed out.

o All notes at the bottom of the STR Results Table
are retained

da
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Revised and edited terminology and conte
following handwritten notations may be i

R1 Page RO page Location
160 160

The

o Loci with peak height imb

orange in GMID-X)
o Artifacts (i.e. pull-up, dy
“artifacts” on both

uitable for comparison, add
alleles on STR Results Table” to

le alleles are crossed out and initialed
on all electropherograms.

o For samples that were double amplified and did
not yield data suitable for comparison, add
“Reproducible alleles noted” and the reason that
the data is not suitable for comparison to the
bottom of electropherogram
o For peaks in stutter positions (that appear close
to the expected stutter percentages) indicate the
% of the peak relative to the main peak and the
expected stutter percentage (for example,
12%>5% or 5.2%~5%). When the peak can be
reasonably interpreted as elevated stutter, add a
notation to this effect. When it is not possible to
discern whether the peak is a stutter peak or a
true allele, add “A/TA".

o If data is not suitable for comparison, add a note
at bottom of electropherogram i.e. “data not
included in STR Results table due to insufficient
DNA”, “minor component not suitable for
comparison therefore not included in STR Results
table”, “minor component consistent with owner

and therefore not included in STR Results table”
etc.

S
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R1 Page RO page Location Revision made
162 162 13.2.1 Revised: 13.2.1 Guidelines for Biological Scr’
Examinations / Reports
163 163 13.2.1 Sperm Findings report table - Revis

read as Observed

164 164 Table No semen was detec
(BCIP/STMR

164 164 Blood Findings

167 167 DNA Results Table

DNA Results Table
terminology

DNA: A genetic profile from an
dividual was obtained from this
sample.

le present: The genetic profile obtained
s sample was consistent with being from
an unknown female individual.

from

When cannot exclude but don’'t have all 13 core
loci:

Therefore, XXX cannot be excluded as a source
of DNA detected in this sample. (change 13 if
not all loci yielded data above reporting
threshold)

Edited -Complex Mixture : Due to the complexity of
the genetic profile obtained from this sample, no
meaningful comparisons can be made to known
reference samples.

Page 199 of 199
All printed copies are uncontrolled. Issued by: DNA Technical Manager
Forensic Biology Supervisor





