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Forensic Biology Casework Analytical Methods Manual

REVISION RECORD
The following table must be filled out when revisions to the Biology Quality/Procedure Manual
are made,
Date: The date the revision(s) was completed/effective date.

Revision #:  The manual revision number.

Description: A brief description of the changes made to the manual

Addition: This column is checked if the revision reflects an a Q&n (e.g. new SOP
or form) to the manual, \

Deletion: This column is checked if the revision rcflec@eletlon (e.g. SOP or
form no longer in use) from the manual, |

Initials: Initials of the Technical Leader making @. ‘evisions.

~ Date | Revision

8/10/09 9 Sepmaled qml:ly/cwsewmkmelhod ﬁ_aB?lse ’)\' @\ CRH
methods inio three separate ma q dde @

Driftcon FFC method, fixed @ca eq@ 0

throughout o, =~ )

Updated requirements fopmimmbet fﬁqgelo
S/510 10 blanks processedimnsamp ch <S CRC

A NN &
\ & \

v N Y
g




Forensic Biology Casework Analytical Methods Manual
Table of Contents

i. Signature/Approval page
ii. Revision History
i1ii. Table of Contents

, , 9
1-8 Examination Schemes ‘(§b

4§

9-10 Processing Ligquid Blood q32$
11-13 DNA Packets ‘\0
14-17 Presumptive Blood Tests @Q ‘Qﬁ

18-22 Species Identification %gnat%beéx Oucherlony)
23-25 Alternate Lighting @banecgl

26-27 Presumptive Sema@‘est\(\ C)

28-29 Semen Extract%n \\Q) <(/Q

30-37 Sperm Segzﬁl aé@&Dc@mentatlon

38-39 P-30 St (\

40-43 Ar&se Tes Q)

44- &Q%rlne and Feceg Tests

50-64 DNA Extraction Protocols

65-70 DNA Quantification: Real-Time PCR

71-75 STR Amplification: PP16

76-108 STR Typing: Capillary Electrophoregis and Data Analysis

109-113 Driftcon FFC: Temperature Verification




MBI-100

EXAMINATION OF BLOODSTAINED EVIDENCE

1.0 BACKGROUND:

Examination of items of evidence for the presence and
identification of human blood is routinely perfoxmed in
Forensic Biology using visual examination, pre ptive
screening and confirmatory testing for identification of
blood and determination of the species ofqb in.
Forengic Science Handbook, Chaptex 7: Iééhtification and
Grouping of Bloodstains, pp.267-337, fﬁ@ntice—Hall, 1982,

<

Sourcebook in Forensic Serology,/ﬂakugqugy'and Biochemistry

7 v

U.S. Department of Justice, NIJQ“&%U. @\133.

QY
Cox, M. A Study of the Sens{%@viQﬁ}a dgég;cificity of Four
Presumptive Tests for Bloéa. Jud ?f;a Forensic Sciences,
September 1991; 36(5): q\'@s—@ O
XA

» <&
2.0 SCOPE: @) @)
- X° &
To provide un m dcgssing of evidentiary material for

the presenc%‘o S@ %%

3.0 @UIPME@EAGENT

4]
Var'&ﬁg lighting conditions, including IR, and
méﬁb fication may be used in general evidence examination
to enhance the observation of blcocod. Reagents for blood
detection and identification are listed in the appropriate
processing protocols,

4.0 PROCEDURE:

See Flow Chart on following page.
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RECEIPT & DOCUMENTATION
OF EVIDENCE AND PACKAGING

l

VISUAL EXAMINATION
(USE OF LIGHTING, IR, AND
MAGNIFICATION AS
WARRANTED} BI-111

/ N

b4
NO BLOOD DETECTED SUzgsgéED
BLOCDST. LOCATED
24
1
RBSUMPTIVE SCREENING
NEGATIVE «— Q?é%NOL HTHALEIN or O-TOL)
\ @104 BI-105
@Q Y
0\(') @ Q,\POSITIVE
N &
R ]
o G
N\ ) SPECIES DETERMINATION
NEGA’I&:‘@ @‘Q\BAcard HemaTrace, Ouchterlony
T\ Q, or Real Time PCR)
\,\d M(O & BI-106, BI-=108; BI=207
v N
Ao </
\%omﬁ@/ v
o )3’;‘ e POSITIVE
S 70 }
REVIEW KPORT < HUMAN BLOOD INDICATED
uéék TO DNA ANALYSIS AS APPROPRIATE
EXAMINA TO AGENCY

5.0 COMMENTS:

5.1 In determination of species, the amount and condition
of the stain should be considered in reporting a
negative determination.

5.2 Discretion ghould be used in testing small and or poor
condition samples for species determination if DNA
testing is necessary.

Casework Analytical Methods: MBI-100 Revision 10
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MBI-102

EXAMINATION OF REVIDENCE FOR SEMEN

1.0 BACKGROUND: (%)

.9
Examination of items of evidence for the pre \hee and
identification of human semen is routinel rformed in
Forensic Biology using visual examination?bbresumptive
screening and confirmatory testing for‘ﬂﬁéntification.

Sourcebook in Forensic Serology, Imnggl and Biochemistry
U.S. Department of Justice, NIJ,Q‘L@\E' @Qﬁl 181,

2.0 SCOPE: \0® Q\' Q/é

To provide uniform proceségbg ngg ﬁghtiary material for the
presence of semen, \ \

3.0 EQUIPMENT/REAGENTS: (0\‘ \\Q) Q

Normal room lig Qﬁp S%pns and the use of an alternate
light source telvie cence emitted from semen stains.
Reagentes for m on and identification are listed in

the approgsx é@; ng protocols.
4.0 PROCEQ%@E
O

Se$2§ﬂow Chart on following page.

Revigion 10
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RECEIPT & DOCUMENTATION
OF EVIDENCE AND PACKAGING

h 4
VISUAL/TACTILE EXAMINATION

(USE OF ALTERNATE HIGH
ENERGY LIGHT SOURCE)

BI-=310
9
0
AN
NG SEMEN DETECTED S%;S?%TED SEMEN
y x 8 NS LOCATED
£ \v
&)
O\ .

wv 4
NEGATIVE |« <<(§ FEE@’%I;’;‘EAMSICI\]IQEE;ENING
(%) ,C) L BI-114
Q@\k%\
Q \Q} ’&B‘SITIVE (or swabs)
x@ O OC}
N\

@ O :
> \9
Nfﬁ\ VE' MICROSCOPIC EXAM
> {</ BI-116; BI<118; BI-119
\>>$ QO v/
oy ;
AO @q;& ,l POSITIVE
I.L.
& =
%)
Q
A4
REV & REPORT . SEMEN
RESULTS OF TO DNA ANALYSIS AS APPROPRIATE

EXAMINATIONS TO AGENCY

5.0 COMMENTS:

5.1 When examining pants/panties, a presumptive AP
soreening will always be performed on crotches (even in
absence of wvisual cue).

5.2 A P-30 test need not be performed on item{s) which
yielded a positive microscopic exam.

Revigion 10
Casework Analytical Methods: MBI-102 5/5/10
Page 4 of 113 Issuing Authority: Quality Manager



MBI-104

EXAMINATION OF EVIDENCE FOR BODY FLUIDS

1.0 BACKGROUND:

Examination of items of evidence for the preseqé@ of body
fluids and substances other than blood or se is sometimes
requested and several methods are availab detect the
presence of galiva, urine and feces.

*

Sourcebook in Forensic Serology, Immuué?ogy and Biochemistry
U.S. Department of Justice, NIJ, 19@?5 $7-198; 183-189;
'R

191-195. Q C) &
S

2.0 SCOPE: \()@ @

To provide uniform proceségﬁg Qé;BV &ghtlary material for the

f 1i , i
presence of saliva url(g@ s@c b

3.0 EQUIPMENT/REAGENTS : (0 \\Q) Q

O O
Normal room 11 ons and the use of an alternate
light source vi scence and asgsist in the
localizatio s\o$§) body fluid stains. Reagents for
analy51s et ed gsubgtances are listed in the

approprﬂa procesgbng protocols.

4.0 S;RE.
o

See Flow Chart on following page.

Revigion 10
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RECEIPT & DOCUMENTATION OF
EVIDENCE AND PACKAGING

!

VISUAL AND TACTILE INSPECTION/
ALTERNATE HIGH ENERGY LIGHT SOURCE
BI-110

Y
SUSPECTED BODY FLUID STAINS LOCATED ’

A4
URINE .
v O
SALIVA q ?FECES |
: =i
v UREA/CREATININE O v
TEST N
AMYLASE TEST BIS126; BI-128 ) UROBILINOGEN
BI-122. BI-124 (\ TEST

[/ N/ & N

POSITIVE | NEGATIVE POSITIVE Gméus ,F‘SITIVE NEGATIVE
..
N *
Y
Q) FECES
AMYLASE DETECTED; INDICATED
PERFORM DNA ANALYSIS
AS APPROPRIATE \ca y
Q/ NG URINE NO FECES
\Q T;@ \ TNRTCATRED INDICATED
ES;> (5‘ N2
¢ \\ &
0 ANYEASE
s DETE an, 4
é} \
' ) 4
J\Q Y A 4
1% REVIEW & REPORT RESULTS OF EXAMINATION TO AGENCY

5.0 COMMENTS:

5.1 Generally, feces samples and urine stains are not
processed for DNA. However, exceptions may be made in
instances where the sample represents the only
probative evidence.

5.2 Sample size, and the significance of indicating saliva
as the DNA source, should be ceonsidered before
consuming sample for amylase testing.

Revigion 190
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MBI-200

INDIVIDUALIZATION OF DNA SOURCES BY STR ANALYSIS

1.0 BACKGROUND:

Once a DNA source has been detected, and identified as to
'source type' where applicable and feasible, it 9 often
important to attribute the DNA sample to a parficular
individual inasmuch as possible. Current DN echnology, in
the analysis of STR loci, offers individu ation potential.
However, the individualization of a particdlar sample occurs
through a comparative process. This p;?cess requires a DNA
profile from a ‘known’ sample to whi the evidence sample

profile can be evaluated. DNA anaﬁy is 1 only be
performed when all necessary ‘kn ' erence’ gamples,
for the given case, have been s@bml & he laboratory.

Although the analysis of ;ggsgff individualization
q§§§ry,

potential, analysis may or performed on
every cage and/or sam %gu ﬁ& the laboratory. DNA
analysis will only b ed<;h cagses and/or individual
samples, which have tHe for resolving a probative
and forensmcally nlﬁi QZ/ uestlon/lssue regarding the
given case. of a sample resolves a given
question, ona@) a s submitted for the resolution of
the sane que qu the case, will likely not be
analyzed. ddlt gfga DNA testing may establish identity,
but does t establ timeframe or consent. Sexual assault
cases<§?v&uﬁh congent, rather than identity, is the issue
w11Qh t be analyzed for DNA.

2.0 SCOPE:

To provide uniform processing of DNA samples to achieve high
gquality data and consistent interpretation.

3.0 EQUIPMENT/REAGENTS:

Ag listed in individual analytical procedures.
4.0 PROCEDURE:

See Flow Chart on following page.

Revigion 10
Casework Analytical Methods: MBI-200 5/5/10
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Sagi

RECEIPT & DOCUMENTATION \
OF CASEWORK SAMPLES
CONSUMPTION
h 4 NOTIFICATION?
EXTRACTION <
BI~200
y
QUANTIFICATION 4
BI>207 ng
O
\
v ' 5
AMPLIFICATION P %
BI-208 N
N

, Q 4
\Q 3
CAPILLARY ELECTROPHORESIS ()i Q°,
BI-210 %< NG
o <
: \r\§b féa wgé;/
ACCEPTABLE NOT @&QP'I; B \‘.)‘ >
Q¥ L
N O
N4

.A\'@
%‘%@9

S
P SI
Y Va V4
N~ N

4
GENEMAP
O

> &

=
\ O l
@)°| REVIEW & REPORT RESULTS
OF ANALYSIS TO AGENCY

QE
5.0 COMMENTS:

5.1 Careful scrutiny at each step will ensure insufficiencies
are identified, and compensated for where feagible, at the
earliest possible point (see BI-=210 for specifics).

Revisgion 10
Casework Analytical Methods: MBI-200 5/5/10
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1.0

3.0

BI-100

PROCESSING LIQUID BLOOD

BACKGROUND ¢
. . 2 .
Most known reference standards in forensic casew are received
er top {(EDTA)

in the form of liquid blood, generally in a 1a¥D
tube. The EDTA acts as a preservative for theDNA (even up to
several years post-collection); however, if ft in a liquid
state for prolonged pericds of time (espeagally post-mortem
gamples), these samples are more suscep{g le to degradation,

potentially resulting in the loss of BNA. ge liquid samples
should be stored refrigerated to aid(h ;ereServation until
oOdstains stored in a

which time a bloodstain can be pr red() E%E}
dry state, even at room temperat , uitable for DNA
testing for many years. Blooqéshi r be prepared as soon
as feasible following sample ecqéggsa enerally at the time of
evidence analysis). Howe , 1 vi ce processing is to be
delayed beyond 2 months s @ny ﬁgst em blood samples associated
with the case are to bé&\he@d@l and bloodstains made for

preservation. (500 (,\\&'OQ//&
SCOPE: \6 O \V

NS
To provide a _wetho o} e creation of stable DNA samples from
i \gcg 8>E
blood. Q{\

@UIPMQ@%@AGENTS :
Q N

Blood Stain Card(s} (such as Whatman® non-FTA)
Envelopes
Disposable Transfer pipet or 1 m{ pipet with sterile tip

4,0 PROCEDURE:

4.1 Label stain card with a minimum of case numbexr, item number,
date and initialg. Subject name may alsc be placed on the
card for identification purposes.

4.2 Label blood sample tube with case number, item number, date,
initials, and blood level. Mix the tube thoroughly by
inversion.

Revision 10
Casework Analytical Methods: BI-100 5/5/10
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4.3 Remove cap from blood tube and draw ~im{ of blood into
pipet. Carefully gpot, at minimum, 1 drop (~50utf) blood
onto each circle.

4.4 Allow bloodstain card to air-dry completely before

packaging.

4,5 Place dried stain card into an envelope (~3%" x 5%"). Seal
envelope with evidence tape on flap and label with initials
and date across seal. Label front of coin e ope with
Case Number and Item Number minimally. \SSD

4.6 Make Case DNA Packet (See BI-102) and Q%;ﬁe bloodstain
sample inside. .

\0
5.0 COMMENTS: Q
—— @

5.1 Exercise caution and wear app 5% gﬁégézﬁsectlve gear when
preparing bloodstains leo oat protective
eyewear) .

@ @

5.2 Bloocdstains are to r in the hood with the

sash at the appropr at a workbench while

wearing a dlsposaQ§§.fa

5.3 Only one bloodyeg%p&ég%Qégae should be open at a time. When

processing m , close one tube before opening
another an \make r aing are placed sufficiently far
away from@' c b processed to avoid cross-

contam%g%tion. ()

&S

Revigion 10
Casework Analytical Methods: BI-100 5/5/10
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1.0

3.0

4.0

BI-102

DNA PACKETS

BACKGROUND ¢

9

It has become increasingly important to retaincggidence for
possgible future analyses and to secure samﬁégg\for
nonprobative casework analyses that are n gary for the
validation of any new technology. Ther e, where

possible, a DNA packet is created for case that is

submitted for analysis to Foren81c B and for which

evidence exists for retention fiﬁgpca gsample (8)
1

and/or posgitive biological scre €§

SCOPE: Q/
@ " §
To provide a method to enéz a\ §i€> gsample retention for

sample re-analyses and Qgh g;ébo echnology development .

EQUIPMENT /REAGENTS : %\ \\® 0

Coin Envelop ¥ﬂ€§?S%ﬁz/and other gizes as needed)
DNA Packet X 9%" manila envelope)
Blue, Gree a25§¥e Clrcular Stickers
PROCEDUB‘g:'&
tlngs/swabs containing previousgly identified
1ologlcal evidence, as well as known reference

bloodstain cards should be packaged in separate coin

envelopes. Swabs packaged in separate envelopes within

an outer container (gexual assault evidence collection
kitg, for example) do not need to be repackaged into a

new coin envelope. Each envelope will be labeled with

Case Number, Item Number, Date, Scientist's Initials
and gealed with evidence tape.

4.2 All sealed envelopes will be placed inside a larger
manila envelope (DNA Packet Envelope) and labeled as
below.

Revision 10
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4.3 The DNA packet itself need not be sealed until biological
screening of the case is completed and all samples are
believed to have been collected.

4.4 DNA Packets for crimes without a statute of limitations
(i.e., Homicides, and Sexual Asgssaults where DNA evidence
exists, including references for criminal paternity testing,
and nonsuspect/database cases) will be identified by
placement of a blue circular sticker on the outside of the
DNA Packet (see below). Likewise, cases that have negative
biclogical screens {(so that the DNA Packet wi D consist
solely of the reference bloodstains, except iminal
paternity cases) will be identified by th resence of a
yellow circular sticker. Green stickeggfhlll be placed on
the DNA Packets of all other cases.

entered as an additional item o e to allow for

4.5 Once gealed, the DNA Packet w1ll agen to a FES and
tracking in the ETS. The stoﬁ% n will have a

barcode.
\\0
4.6 DNA Packets will be stcngb §§>as space allows, and
then, if necessary, to the submitting

requested DNA ana egn performed. However, prior
to return to a s b ncy, the Biology/DNA Supervisor
should be not1 malntenance on site is no

longer neces%éay (}
BJCas ’
{Q%Ltlals Dateo
Q@
q«

agency, or placed i § ure storage after any

Back

woYdIIOEN] £ W]
uot3dIToss £ W3]
ISITRIUOD IO THA

71

BEvidence/tape
with initials

Blue, Yellow orx
Green sticker

4,7 Following DNA testing, any leftovexr DNA extracts will be put
into a plastic ziplock bag or coln envelope and placed in
the DNA Packet. Individual tubes may also be sealed with
parafilm or other sealant to prevent leakage and/or
evaporation if desired.

Revision 10
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5.0 COMMENTS:

5.1 The DNA Packet is NOT meant to contain "items of evidence®
but rather bioclogical samples that have been removed from
items of evidence. Not every item or every stain on every
item should be included in a DNA Packet. The person
performing the biological screening should use discretion
and prioritize sample collection contacting a DNA Analyst or
the Biology Program Manager 1f necessary.

5.2 Given the small sample necessgary for DNA testdvy, discretion
should be used in determining the size of t stain cutting.
Rarely, if ever, should a cutting exceed Q~ dimensiong of

the coin envelope. %Q
5.3 On RARE occasions when it is deemedéggéessary to have more
staing collected in a given case 111 fit into a single
DNA Packet Envelope, multiple p 11 be made., The
first packet’s barcode will c e case number
followed by DNA. Subsequentqp recelve barcodes
consisting of the case nu vy DNA2, DNA3, etc.
0 &
Q \QJ

Revision 10
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1.0

3.0

4.0

BI-104

FHENOLPHTHALEIN TEST FOR BLOOD

BACKGROUND :

Most screening tests for blood depend on the catddytic
action of the heme group. To minimize false poﬁgémves, the
test is frequently performed as a multi- step\k st. A good
overview is found in the first reference. qsé}
Gaensslen, R. Sourcebook in Forensic S logy, Immunology,
and Biochemistry. (1983) U.S. Dept. Justice, Washington,
D.C., p. 101-105.

@

o . SeRu
Higaki, R.S. and Philp, W.M.S. qg &;) e Sensitivity,
Stability and Specificity of. Rb in as an Indicator
Test for Blood, ({(1976) Can Q} Qﬁbr f Forensic Science,
Vol 9, Ne.3, p.97-102. <§ ()

6 O
Q
To provide a met}%)fo \\e&g{allzation and presumptive
Qﬁéta‘éﬁ.

identification 8£>

SCOPE: ’b
SASSl (O\

EQUIPMENT/REA‘&EN %O
Phenol égﬁleln Wo@gg Solution

3% Hy en Peroxide
Stepildé/Nanopure H,0
C on Swabs or Filter Paper

PROCEDURE:

4.1 Pogitive (known bloodstain} and negative
(sterile/nanopure H;0) control samples are processed,
prior to testing any forensic samples {(on the day of
testing), to ensure the working solution reagents are
functioning properly.

4.2 Cotton swabs or a folded piece of filter paper are used
to collect the suspected blood onto the tip. A swab

may be moistened with sterile/nanopure H,O0 if necessary.

Revision 10
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4.3 To the swab or filtexr paper with the suspected blood, add 1-
2 drops of phenolphthalein working solution. Wait 10-15
seconds to detect potential false positives.

4.4 Add 1-2 drops of 3% Hy;0, and note appearance or absence of
bright pink color. Color reaction should occur rapidly (£ 1
minute) .

4,5 Document result in case notes. Record positive {(+), as
indicated by the development of the above color change, or
negative (-) as indicated by the absence of color
change. Analyst may use other descriptive‘ d(s) as well
{e.g., strong, weak, slow, etc.).

cafb

5.0 COMMENTS:
= 99

5.1 Direct testing of a small cuttlcggg m€§§ may also be
performed. ()

5.2 Color changes occurring p Gr t ition of 3% H,0, are
E%\

generally considered in

5.3 Color changes occurrm@) %f\’g\r éf . are generally

considered negatlox%\ O\@ Q/Q
L
O (S\'

Revigion 10
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i

BI-105

O-TOLIDINE TEST FOR BLOOD

1.0 BACKGROUND:

the heme group. To minimize false positives, the

st is

Most screening tests for blood depend on the catigg?ic action of

frequently performed as a multi-step test. A g overview 1is
found in the first reference.

%Q

Gaensslen, R. Sourcebook in Forensic Sereg v, Immunology, and

Biochemistry. {1983}
101-105,

U.S. Dept. of Jugfice

Burdett, PE (October 1976)

Comparative Survey',

CRE Repor:

Culliford, BJ and Nicholl, L
Critical Review’, Jburnal

2.0 SCOPE:

To provide a meth%gsggr

identification

<‘o\ O
o\\

LoD,
(\a@

3.0 EQUIPMENT/R ENTSQ OQ)

&\

0.3% Or QqTolidine Stock
3% Hzgeﬁggn Peroxide
Sterile/Nanopure H,0

Cotton Swabs or Filter Paper

4.0 PROCEDURE:

Washlngton, D.C., p.
@9
i Q%F ggbsts for Bleod - A
\Q @lQ/
l CE;E Benzidine Test: A
ns{B clences, 9:175-191.

allzatlon and presumptive

4.1 Positive (known bloodstain) and negative (sterile/nanopure
H,0) control samples are processed, prior to testing any

forensic samples

(on the day of testing), to ensure the

working stock reagents are functioning properly.

Casework Analytical Methods:
Page 16 of 113
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4,2 Cotton swabs or a folded piece of filter paper are used to
collect the suspected blood onto the tip. A swab may be
moistened with sterile/nanopure H;O0 if necessary.

4,3 To the swab or filter paper with the sugpected blcood, add 1-
2 drops of o-tolidine working solution, Wait 10-15 seconds
to detect potential false posgsitives.

4.4 Add 1-2 drops of 3% Hy0, and note appearance o Cabsence of
blue-green color. Color reaction should ocqgr rapidly (£ 1
minute) . {é

4.5 Document result in case notes. Recor ﬁ;%sitive (+) as
indicated by the development of the ove color change, or
negative (-) as indicated by the of the color
change. Analyst may use other 1Q§§ve word(s) as well
{e.g., strong, weak, slow, etd&

\\06 N @Q/é

5.0 COMMENTS: (@) \Q
s Q¥ «@ AN
5.1 Direct testing of a éﬁgl tttggysample may also be
performed. ¢
XA

» <&
5.2 Colox changes r:sé&; gffxor to the addition of 3% H,0; are
generally co 166* .u\/ clusive.

5.3 Color chaﬂgé \géb g after 1 min. are generally
COHSld ne

@

5.4 O-t dine is designated as a potential carcinogen and
2?& d be used with caution.

Revision 10
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BI-106

HUMAN BLOOD IDENTIFICATION USING ABACARD® HEMATRACE® TEST

1.0 BACKGROUND:

ITtems of evidence with unknown sources of blood e often
submitted in forensic casework and it is ugeful jto be able
to determine whether the blood is of human o in. The
basis of the ABACard® Hematrace® test is aga;immunological
detection of human hemoglobin. ()

2.0 SCOPE:
SCOPE Q)(\

To provide a uniform and rellablé& Zzi fg&}conflrmlng the
presence of blood on ev1dent1a

3.0 EQUIPMENT/REAGENTS: QO QQ @

OneStep ABACard® Hematxgke® sgté;%
o O

X\
4.0 PROCEDURE: S \\Q) 0
O O
4.1 Label extré§§;on(t bségior identification.

4.2 Using t cgzlded allow samples {(generally
~2mm 2mm c§%buttlng) to extract at room
tqu% ture fo 30 minutes {longer, if necesgsary for
gtains)

4<32Label an ABACard® Hematrace® test device for each
gample, including controls.

4.4 Apply ~150u!¢ (4 drops with provided dropper) of a
sample extract to the 'S' well of its corresponding
test device and incubate at room temperature for < 10
minutes.
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4.5 A positive result is indicated by the appearance (within 10
minutes) of a pink line in both the control 'C' and test 'T!
areas. A negative result is indicated by the absence of a
pink line (after 10 minutes) in the 'T' area of a test
device. Resgults are inconclusive anytime a pink line fails
to develop in the 'C' area.

5.0 COMMENTS:

5.1 Samples must be at room temperature for the test.
extracts have been stored in refrigerator/fr r, allow
them to reach room temperature before procqu

5.2 Both pogitive {known human bloodstain)cagé‘negatlve
(extraction buffer alone} controls are) d

5.3 Since the reaction time is depend hemoglobin
concentration, as well as other pecific factors, it
ig necessary to wait the full ngﬁt ncubatlon before
reporting a negative result ow g ogitilve reaction
may occur in much lessg ti g

O
5.4 As with any antlgen anﬁgé false negatives (as

the result of a ig o e fect” may be produced
with concentrated n negative results are
obtained with v <§;a1ns the sample should be

further dilute repeated.

5.5 Other reag h@? \Eéd for extraction, For example, 3-
5% Ammonig) aged stains}, saline, 1XPBS oxr PCR-TE.
The vo e us extraction may be reduced for sample
conse 1on or ute stains {e.g., 150ut).

5.6 €Sbugh most nonhuman species tested do not produce a
sitive result with the ABACard® Hematrace® test, some
crogsreactivity has been reported {(e.g., other primates,

weagel, ferret, skunk). Therefore, when reporting results,
the statement ‘indicated the presence of human blood’ should
be used, rather than ‘detected’ or ‘identified’. In

instances where gpecies crossreactivity may be plausible, a
gtatement indicating that ‘members of the mustelidae family
cannot be excluded’ may alsc be used in the report.
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BI-108

SPECIES IDENTIFICATION: OUCHTERLONY DOUBLE DIFFUSION

1.0 BACKGROUND:

Methods commonly used to identify the species of Gorigin of a
biological sample are immunological in nature. he
Ouchterlony Double Diffusion technique was £i¥st described
in 1949 and involves the diffusion of ant;SéSy {(Ab) and
antigen (Ag) in an agarose gel. The formation and detection
of a precipitin line (as the result of'éQ—Ag complex
formation) is used to detexrmine the ng%ies of origin of a
particular sample.

Gaensslen, R. Sourcebook in F ic vy, Immunology,
and Biochemistry. (1983) U.So ptqgﬁf tice, Washington,

D.C., pp. 101-105.

Saferstein, R. Foren51cxghlenéé ﬁs§;book (1982) pp.284-297.
0
2.0 SCOPE: % \\®

In forensic b‘§§§§; {F 1s<ﬁsually the determination of
o

whether a bl q?yhuman origin that ig of concern.
That determi enerally be made using the ABACard®
Hematrace® est éﬁ%yer, there may be instances where it
is 1mpo§2% to de ine what nonhuman species was the
source a given sample or whether a nonblood sample is of
hum 1gln In those situations this method may be used
an&ﬁﬁ% limited only by the availability of specific antisera
and positive control materialse (this method may also be used
in place of the ABACard® Hematrace® test for the
identification of human blood) .

3.0 EQUIPMENT/REAGENTS :

3% Ammonium Hydroxide (for aged stains)

Antisera

Agarose, E25 or Sigma Type I

Glass Microscope Slide(s) (5 x 7.5 cm)

GelBond® (cut to 5 x 7.5 cm)

Agarose Punch or equivalent (e.g., pipet and vacuum)

Revigion 10
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1M Nacl!?
2% Coomassie Blue 8Stain and Destain solutions
filter paper

4.0 PROCEDURE:

4.1 Extract a small sample (e.g., 2mm® bloodstain) in ~50 ¢
dH,0 (or 3% Ammonium Hydroxide for aged bloodstains) .
Bloodstain extracts should be somewhat dilute and
straw-colored in appearance. Extraction tj and dH;O
volume will vary depending on stain concefiffation in
order to achieve the desired straw colqeksupernatant.

4,2 In order for the agarose to suffici g?ly adhere to a
microscope slide, GelBond® must bé) dhered to the slide
and the agarose gel formed on t of, it. Cut GelBond®
to the approximate size of yo \&scope glide and
adhere hydrophobic side to éé Q?h&é few drops of

dH,0. C) Q/é

4.3 Prepare a 1% agarosesgf) (5311 0.8 g agarase in 8
ml dH,O0. Careful ly A\&

el onto hydrophilic
side of the GelBo idification of gel.
4.4 Using a pre-m Ou y punch or pipet/pipet tip
with vacuum e a ern of Ag wells around a
1_&»

central ted below {(~3mm between Ab and
Ag well tﬁﬁ)sﬁ:} ified agarose

N
& O\ o\

o0

Q‘OQ
4.5 Pipet appropriate antisera into central well({s) and
sample extract(g) (include a positive control of

interest and an extraction reagent blank; substrate
control where appropriate) into surrounding well (s).

4.6 Allow immunodiffusion to take place overnight, at room
temperature, in a moisture chamber (enclosed vesicle
with dH,0-moistened paper towel, filter paper, or
sponge) .

Revigion 10
Casework Analytical Methods: BI-108 5/5/10
Page 21 of 113 Issuing Authority: Quality Manager



4,7 Precipitin bands at this stage are best viewed with strong
backlighting against a dark background. The immunodiffusion
gel should be socaked, dried and stained for enhanced
visualization.

4.8 Staining

4,8.1 Soak immunodiffusion gel in 1M NacC¢ for 2 6 hours (may
be left overnight) to remove uncomplexed proteins.

4.8.2 Rinse the gel in dH,0 for ~5 minutes; d en two pieces
of filter paper with dH;0 and place o Ctop of gel,
followed by a stack of paper towels<‘ gerve as a
wick. Place a weight on top of paper towels to
‘press’ the gel for 2 30 minute Remove the weight,
paper towels, and filter papezSand dry the gel in an
oven at 56°C-65°C for 2 20 tsf.

)
4,8.3 Immerse gel in Stain Soi%gQCfi§3£LAi9—15 minutes.
N QN .
4,8.4 Destain until backgmeghd<gg»2¥§gt and blue precipitate

bands can easily'Q?Cbee

W\
4.8.5 Rinse with dH{%\gﬁ;béso‘Og dry.

1
({/0
: : SRS
5.0 COMMENTS (5'(\ \$ Q/

5.1 A clear, d'gs?nc re@jbﬁtin band between the antisera well

and samplé)we s ogitive test result. Extraction
blanksiggpuld e ative (i.e. no precipitin band present).
<
5.2 "Sp " may be seen on precipitin bands produced from

22& ely related species.

5.3 Note: the gel/GelBond will separate from the glass slide at
some point, however, the gel should remain in contact with
the GelBond.
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BI-110

BIOLOGICAL SCREENING: USE OF ALTERNATE LIGHT SOURCE (ALS)

BACKXGROUND :

9

There are numeroug forensic applications for th se of
alternate lighting. In forensic bioclogy, it 'S&generally used
to aid in the visualization of phy31ologlcq%§§ uids and trace
evidence such as fibers. ()

SCOPE: @(\

To provide a method for enhancing &;§§% n/localization of
physiological fluids and trace ev

cessary for
preservation) on evidentiary 1 ﬁséé/

EQUIPMENT/REAGENTS : Q

Alternate Light Sourc% @6 0

Filtered Safety Goggle

PROCEDURE: (50 é
= O
4.1 Selectlonqgf \:§> % ength of light for viewing will depend

on the terna t source used, its available outputs,
and t substrat eing viewed. A broadband source covering
£53 wavelengths is sufficient for bioclogical examination
€~will not eliminate potential background fluorescence as
11 as the use of a discrete wavelength band. Optimum
visualization of physiological fluids and fibers is
typically achieved at ~450nm and ~485nm, respectively;
however, it is often necessary to test each of the
wavelengths and choose the most appropriate based on the
background fluorescence encountered with the particular
substrate. The following table illustrates the appropriate
gsafety goggles to be used with various source outputs.
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Wavelengths Safety Goggles

< 400 (UV) Yellow/UV safe
< 530 broadband Orange
400-450 discrete Yellow
450-540 discrete QOrange
540-700 discrete Red
700-1100 discrete | Red or IR sgafe
>700 broadband

4.2 Follow manufacturer's operating instructions @g%‘specific
details on equipment operation. \S\
N

4.3 Examine evidence under optimum discret velenaths where
possible and under appropriate broadbg@pd output when
discrete wavelengths are not avalligb

4.4 Mark any fluorescent areas/pot Q§1 ﬁi% ogical stainsg, as

appropriate and necesgsary, fof?easéj;E‘gécation under normal
room lighting conditions. 0@ Q/

N @

4.5 Proceed to appropriate €§ e S; edure (s) for any
p0531ble biological s adgg see BI-114; BI-122; BI-

124; BI-12 O
6; BI- 12@{9 @6 S

5.0 COMMENTS: &

Y
5.1 Failure to Qgébbagg Gséggles, or use of incorrect goggles
n

could resu&& in rreg}1 t eye damage. Avoid looking into
the wand shi 1nq? other individuals. Read any
manufagﬁﬁwer's s(Ey y guidelines provided with the

equi feht

5.2 Qgﬁrav101et light may cause burns, so caution should be
erciged to avoid direct and/or prolonged exposure to
unprotected skin. Read any manufacturer's safety guidelines
provided with the equipment.

5.3 The alternate light source wand can generate heat and
potentially cause burns to skin and other materials. Read
any manufacturer's safety guidelines provided with the
equipment .
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BI-11l1

BIOLOGICAL SCREENING: USE OF INFRA RED LIGHTING

1.0 BACKGROUND:

In forensic biology, IR lighting/photography Eggbbe used to
aid in the visualization of physiological £1 g, typically
blood, on dark substrates that would normal@S\make it
difficult to see the suspected stain. qb

.\Sb

2.0 SCOPE: QD

To provide a method for enhancmx;é?gﬁakégatlon/local1zat10n
of bloodstains on evidentiary it

@
é}
<
Digital Camera equipped w th<§§b {éﬁér
' . ggg \ O

3.0 EQUIPMENT/REAGENTS: \\C)
‘Night Shot’ wvideo ca

X\
4.0 PROCEDURE: (O N
ZROCEDURE O ,{0
4.1 Follow m fkr erating instructions for
spe01f1q\ uﬁb ulpment operation.

4.2 Examgé% evigz <2ﬁ81ng the ‘Night Shot’ getting on the
vi camera., tains will appear dark against a
{gﬁé ter background, under IR, when observed through the
<2 mera viewfinder.

4.3 Mark any potential bloodstainsg, as appropriate and
necessary, for ease of location under normal room
lighting conditions.

4.4 Proceed to appropriate screening procedure(s) for any
possible bloodstains located {see BI-104; BI-105)

5.0 COMMENTS:

5.1 Stains may be documented by still photos, using the
video camera or with a digital camera equipped with an
IR filter.
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BI-114

BRENTAMINE TEST FOR ACID PHOSPHATASE

1.0 BACKGROUND:

9

Acid phosphatase 1s an enzyme found in elevateég%mounts in
human semen, independent of the presence of spermatozoa.
Various tests have been used for its deteectdon. Though none
of these tests are prostate-specific, at e limits of their
detection, they are a good indicator q%> he presence of

semen. Q§>

Gaensslen, R. Sourcebook in For ggccjg§% y, Immunology,
and Biochemistry. (1983) U.S.De g&' ice, Washington,

D.C., p 155-166. O @ &
™ &Q\)®

Biology Methods Manual, Mézro &gltcg olice Forensic Science
Laboratory, p.3-16 thr

3 .
(0\’0 S O
2.0 SCOPE: N Q/

= 0 O K

To provide a m ééga (g?p<§§nmptively identify the presence

of semen an >§ai Qo@ used in locating semen stains.

RN
3.0 E“Q_UIPMENR,@EAGE s:
N O

Brentd@%he Solution A

Br mine Solution B

St¥rile/Nanopure H,0

Cotton Swabs or Filter Paper

4.0 PROCEDURE:

4.1 Prepare Brentamine Working Stock: Mix 1 part solution A
and one part solution B with 8 parts of water. This
solution should be prepared fresh each day it is used.

Revisgion 10
Cagework Analytical Methods: BI-114 5/5/10

Page 26 of 11i3 Issuing Authority: Quality Manager




4,2 pPositive (known semen stain) and negative (molstened swab or
filter paper) control samples are processed, prior to testing
any forensic samples (on the day of testing), to ensure the
working stock reagents are functioning properly.

4.3 Lightly rub a suspected semen stain with a pre-moistened
cotton swab, or press a moistened piece of filter paper
against the stain.

4.4 Add Brentamine Worxking Stock to the swab cm'anter paper and
observe for the appearance or absence of a ink to purple
color change. CESD

4,5 To avoid false positives, the resul céhould be recorded as

pogitive(+), as indicated by the el ment of the above
coloxr change, or negative( 3ged by the absence of

the color change, within 1 ml addition of the
Brentamine Reagent. Addltlo (e g., strong,
weak, slow, etc.) may als ;§§?ko record

5.0 COMMENTS: <2
- \Q
5.1 Pogitive reaction eéh g rally weak, may be obtained

on anal/rectal apd \\ g%yal swabs in absence of any
semen. 6 E) K

5.2 The test mQateSQb e \fformed using 10-20u¢ of a sample
extract ox) 1{3> 22) to a small cutting.

5.3 This t may al be used for mapping large, possible semen
via a moistened paper transfer method. A sheet(s) of
ened filter paper is pressed against the item of
idence. Marks are made on the paper to indicate the edges
of the evidence for orientation of any subseguent color
reaction. The paper is sprayed with Brentamine Reagent and
analyzed as above.

5.4 Fast Blue B iz a possible carcinogen and should be handled
cautiously.
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BI-116

SAMPLE EXTRACTION FOR SEMEN TDENTIFICATION

1.0 BACKGROUND:

The identification of semen is a multi-step pro g for
which it is necessary to generate extracts of. ative semen
stains for use in the identification tests.,ck

&°
2.0 SCOPE:
* \O
To provide a method of generating sui le extracts from

evidentiary material for the perfo QQ f both presumptive
(as needed) and confirmatory tesQ% £§§) e presence of

semen, as well as other forens

3.0 EQUIPMENT/REAGENTS: @

Small (e.g., 12x75mm) xgbes k:§;b 5m{ microfuge tubes
Centrifuge é\

4.0 PROCEDURE: ‘Q <<'>

4.1 Label t‘sg <§§Q Qéﬁflfylng information.

4.2 Take sam};}g &5 m’ portion of stain or ~1/8 each of
ones©oF’ two cot swabs), transfer to the appropriately
lébeled tube and extract in a minimal volume (50u{ -

<2{gb ut) of dH;O0 at RT for 2 20 minutes.

4.3 At this point, agitation, vortexing, brief sonication
and/or piggyback centrifugation may be used to assist
in removing sperm/cellular material from the substrate.

4.4 Mix/resuspend the sample for use in microscopic
examination (BI<118; BI-=119) and/or p30 detection (BI-
120) . Alternatively, the supernatant may be removed,
without disturbing the pellet, for additional testing
[e.g. AP screening (BI-114), p30, etc.] prior to
resuspension.
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5.0 COMMENTS:

5.1 Other reagents may be zsubstituted for dH,O0 (e.g., 1XPBS, PCR-
TE, saline) in 4.2.

5.2 The sample gizes and extraction volumes are those typically
used and are recommendations. The scientist has the
discretion to increase or decrease the sample size and
corregponding extraction volume as case circumstances
dictate. S

5.3 While the primary use of thig liguid extrac g for semen
identification testing, these extracts ma <¥e used for other
screening tests as well (e.g., saliva,c%fgﬁe, fecesn) .

5.4 The sample may optionally be extracqgg)in dH,0 directly on
the microgcope slide at the analy g discretion. However,
the quantity of sperm observed bacgﬁminished and no
sample will remain for furtheﬁk sﬁgag k&cg. p30} when using

iz method.
this t O.\\C)Q Q@s& @@
<2 x£?$'<i;:>
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BI-118

SEMEN IDENTIFICATION: MICROSCOPIC EXAMINATION

1.0 BACKGROUND:
The visual identification of spermatozoca is a me of
positively identifying human semen. Human sperg have a
distinctive size and morphology and, with dl‘ésientlal
staining, such as the "Xmas Tree" method, %@; e readily
identified,
0\0
Gaengslen, R. Sourcebook in Forensic{?é%ology, Immunology,
and Biochemistry. (1983) U.S Dept tice, Washington,
D.C., pp. 150-152, << C)O &
2.0 SCOPE: Q\ s
To provide a conf1rmatory<2est ldentlflcatlon of
gemen in cases where Spﬁ» at present.,
3.0 E_QUIPMENT/REAGENTS° \® Q
O <&
XMas Tree Stalgﬁ \On @
XMas Tree S'i\\ 1 N
295% Ethanqd) %)
Glass Mi scop %&§&h( s)
Cover %),
Mounti Medium
x‘ ope (Magnification ~200X-400X)
Mf@éo System
4.0 PROCEDURE:
4.1 The sample extract ig mixed well and ~5-10upt, or ~10%
depogited on a microscope slide and allowed to dry
{this process may be expedited by use of a slide warmer
or oven at ~37°C).
4.2 Heat-fix the sample extract to the slide by slowly
passing over a flame (alcohol lamp or Bunsen burner).
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4.3 Cover the heat-fixed sample extract with Xmas Tree Stain
Solution A and allow staining for 2 15 minutes at RT.

4.4 Remove the stain with a gentle stream of dH;0 and cover the
stained area briefly (~15-20 seconds) with Xmas Tree Stain
Solution B. Remove this stain with a stream of EtOH (95% or
Absoclute) .

4.5 Allow the slide to dry and apply mounting medium or dH;O and
a cover-glip prior to microscopic examination,

4,6 Scan the slide on 2200X magnification. Spe Q%eads will
retain the red sgtain, while the tails, if ﬁ&esent will
appear green., Use 400X magnification {%gﬁecessary to verify
sperm morphology. The Mideo System e used as an
alternate scanning method, or as a QSQZS of documentation
only (see BI-119). Q§>

4.7 Documentation in notes should Sél <Q: following:
‘t h"\

4,7.1 A description of the Gbndugﬁ the gpexrm seen {(e.qg.
heads only, mostlQ&adég 80 &ntact etc.).

4,7.2 An estimate of

(e.g., 12/s146&) 6
E

e

sperm seen per field
3-5/200X; 5-10/200X;

]
’

>10/200X ?ﬁ .}. A representative
photogra e overall rating of the slide
shall %ggg‘ cluded in the note packet (see
BI-1; 9&
4.7.3 pre QEE any epithelial cells {e-cell) and
elr numb3:>(e.g., rare, occasgional, few, moderate,
many, or 1+ - 4+). The scientist may also note e-cell

{SD descriptiong [e.g. nucleated (NEC or nuc.}) or
<2 anucleated (ANEC or Anuc.)] and whether or not there
are large squamousg epithelial cells present.

4.7.4 If the situation arises in which there are only one to
three sperm heads, a single intact sperm, or a few
sperm heads of questionable morphology, a second
qualified scientist must verify the identification. A
photograph of the single gperm shall be taken and
included in the note packet (see BI-119).

4,7.5 For ease of re-location, the position of sperm in
cases where 3 or less have been identified should be
documented in the case notes.
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o 4,7.6 It is also good,

if possible, to note the presence of

gignificant amounts of bacteria, yeast or white blood
cells.

5.0 COMMENTS:

5.1

Casework Analytical
Page 32 of 113

Stains purchased commercially have expiration dates,
while those prepared 'in-house'

s

are generally stable for
= 6 months at RT.

After this period, stad

should be
discarded or checked with a positive (Sgbwn sperm) slide
before use. \
%Q
O
2
& QD
<O
2 <

N\
0~ K
X7 a8
&‘}o(\((’
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BI-11S

SPERM DOCUMENTATION: MIDEQ SYSTEM

1.0 BACKGROUND:

The prezence of semen may be confirmed by wicr opic
identification of spermatozoa. The Mideo Sysqézgzllows
microscopic images to be visualized on a éggéuter screen,
captured, stored and printed. The EZDoc ware allows
for tracking of images and any wmodific Egbns. A report
with a representative slide view or 'ﬂihs of individual
spermatozoa will be included in th ge file when sperm
are identified. <Q

&
3
2.0 SCOPE: QO &Q 0@

To provide a means oﬁ\%nt\%@ nd documenting the

s
EZDoc Plusg Administrator/Use

presence of semen spermatozoa are
present; as well a Kszg ographic documentation
and/or storage,(\ \&'

3.0 EQUI?MENT/REQENT@ O\/
Ima.giri,g%gompﬁ;la)<E>n th Flat Screen LCD

EZD s Case age Management Software
BX~Q§DErgonomic Microscope (Magnification ~200X-400X)
al Microscope Camera
<2§uch Screen and Controller
Printer

4.0 PROCEDURE:
4.1 SPERM SEARCH
Note: Refer to BI-118 for slide preparation.

4.1.1 Turn on the computer, monitor, microscope
and touch screen controller,
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4,1.2 Double click the EZDoc¢ Plus icon on the desktop.
Enter a User Name and Pagsword, select a role
(typically scientigt), select a previously used
Case ID or choose “New” to enter a new case,
enter the Evidence ID, click “OK”; the window
will display a live video image.

4,1.3 Choose “GO TO LOAD” on the controller screen and
place microscope slide in the sli holder with
frosted portion on the right. Cpse “GO TO HOME”
and the slide will move underu@%e oculars.

4.1.4 Search the slide at 200X ification using the
joystick or select a pat from the controller
gscreen (use 400X magni ion if necessary to
verify sperm morphol €§ start a pattern,
select the ‘'Patter C) ' tab, then
highlight a patter a e? WRUN" .

‘é&é right side of the

4,1.5 Focus usingﬁzfa d§>o
joystick co 1&&’ e “FOCUS UP¥/“FOCUS
‘& thég

DOWN” but ntroller screen.
@\
4£.1.6 Nav rn scan using the “PAUSE”,
“CO “ and “NEXT” buttons on the

<§§br i§ér en.
4.1, é§TQ§§§v omnt during a pattern scan, press
&116 the :Lmage ig in view.

C§é Note: This step saves points on the controller
<2§' screen for the current scan pattern. It does not
save the points or images in the EZDoc Plus
software. See Image Capture below to save images
within a case file.

4,1,7.1 To review saved images, go to the Stored
Points tab; highlight the point (s},
chooge “OK”, highlight a point and press
"GO TOY,

4.1.7.2 To delete saved points, go to the Delete
tab; choose “POINTS”, highlight the point
and press “DELETE”. Do not choose
“DELETE ALL".

Casework Analytical Methods: BI-119 Revision 10

Page 34 of 113 _ . 5/5/10
Issuing Authority: Quality Manager




4.2 TMAGE CAPTURE

4.2.1 Use the “Live Input” white gcreen icon on the

tool bar to toggle between a still image and live
input .

4.2,2 To gave the image, click “File-Sa
“Save Image” disk icon on the to
dialog box appears, specify th
and description, click “OK"qga

Image” or the
ar. When the
image file name

4.2.3 Click “Check Out” to addqg;krlays or make changes

to the image.
Q(\

4.2.4 Click “Forms-Forms g%%;}ﬁgo -Overlays” or the
Overlays toolbarqaco text, graphics,
scales, tlmest

@
S @
4.2.5 Click “Check In” {éﬁ)

nished modifying the
image anggg%t when prompted.

4.2.6 If on oné&) @ree gperm are present, the
image-ds )t

5} ’ge peer reviewed by another
{3§}nt p{%&f to printing a report. Highlight
o iarbe ()

to be reviewed in the Visual
D 22§)and click “Submit For Review”; an icon

XS\ ue mark will appear next to the image.
X Notl the reviewing Scientist of the images to

(fb be reviewed and their location.
\O

%

4.3 REPORT

4.3.1 Highlight image(s} from the Visual Directory to

be printed (under “DB Images” in the file menu),
click “Report”, select report type and click
“Print”.

4.3.1.1 Select “Single Image Report”

for an image
with descriptions and notes.

4,3,1,2 Select

“Four Up Report” to display up to
four smaller images per page.
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4.4 END SESSION
4.4.1 Exit out of the EZDoc Plus Software.

4.4.2 Choose “GO TO LOAD” on the controller screen and
remove the microscope slide.

4.4.3 Backup the database by double clic g on the
Maxtor OneTouch icon, click ‘Syn followed by

‘Sync Now’. A message will apmghr when complete,
Choosge ‘0K’

4.4.4 Turn off the computer anQﬁégnltor using “Start-
Shut Down” in the bott t corner and select
“Turn Off Computer”.

4.4.5 Switch off power Q§SCope and touch
screen control% %/

4.4.6 Return the & Qradle.

\.
4.5 PEER REVIEW < \® 0

4.5.1 %35§h $Z¢&us as before and choose the case
to ewed

4 ng Sei;%?;} Images” from the file menu. Select the
case idence and user from the image location ‘
g
(Q directory. Double click on the thumbnail image (s)
<$> with a blue mark, perform the review, add notes,

<2 etg.

4.5.2.1 To approve an image, select “Accept”; the
Peer Reviewer'’'s ID will be added and a
red mark will appear on the icon.

4,5.2.2 For a questionable or rejected image,
notify the creating Scientist of the
objections and/or comments. The creating
Scientist may then hit “Reject/Unsubmit”
to return the item to its original state.
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5.0 COMMENTS:

5.1

Original images and a record of all changes are
maintained in the History and reports are available.

;

Do not presgs “DELETE ALL” on the controller screen or
all of the patterns will be deleted.
9

While viewing a live image, the X, Y and,Z coordinates
are displayed on the controller scree igital Read Out
tab; to document the point coordlniésﬁ add a text
overlay or notes to the image.

To improve the image, a filte v .be engaged by
placement in the mlcroscope{ésa“ glider. The
brightnegsg, contrast, an o € cement features are
also available via the @aha 2:%

Casework and crime hs may also be
imported, saved and . ges can be copied to a
local directory rectly from a CD, disk,
camera, Or me to “File-Local Images”,
click on the Q%g (8) and select “Batch Move to
DBR” (files g& QF%%EEQ individually, if desired). A
new w1nd ' , which allowsg you to rename each

image current names. A report may be
print se file as above. Large numbers of

ph grap gfgblcally associated with crime scenesg) can
b *prlnted t proof sheet; from the Visual Directory,

1ck “Select All" and “Print Proof Sheet”. This

<2§F¥rocess may be lengthy for numerous photos.

5.6 The database should be backed-up (as above) following

Casework Analytical Methodsg:
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BI-120

®
IDENTIFICATION OF SEMEN BY P-30 DETECTION (ABAcard )

1.0 BACKGROUND:

P-30 is a seminal-fluid-specific protein. Ite?%resence in
gsemen ig independent of the presence of sp tozoa.
Immunological detection of p30 is commo sed as a
confirmatory test for the presence of semen.

.\Sb
Sensabaugh, G. F. “Isolation and Cha@g?terization of a
Semen-Specific Protein from Human i Plasma:

Potential New Marker for Semen antie a,% n.” 1978)
Journal of Forensic Sciences, Q%B(l{v OQSS 5.

Spear, T. F. and Khoskeb N th @aluatlon of the
ABAcard p30 Test for the Ide kS) ion of Semen.” {2000}

Crime Scene, 26(1): ()
'gg’@b Q

W\
2.0 SCOPE: (9 O\\

This procedure Q} é%?as a confirmatory test for the
presence of \é&l n(:y instances where a positive AP
resgsult was

\gfa no spermatozoa were seen upon
m10roscop*§\exam ﬁﬁj of the sample extract.

3.0 EQUI@%’T/REAGENTS :
On tep ABAcard p30 Test Kit
4.0 PROCEDURE:

@
4,1 Label an ABAcard p30 test device for each sample,
including controls.

4.2 Add 10u! of each sample(see BI-116), to include both
positive (known semen stain extract or Seri™ semen
standard [10ng; 10p¢ of a 1:100 dilution]) and negative
{gsaline) controls, to ~190u¢ (4 drops) of saline and
mix thoroughly.
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4,3

4.4

Transfer each extract (~200n!{) to the 'S' well of the
appropriately labeled test device and incubate at RT for
10 minutes.

A posgitive result is indicated by the appearance (within
10 minutes) of a pink line in both the control 'C'! and
test 'T' areas. A negative result is indicated by the
absence of a pink line {(after 10 minutes) in the 'T' area
of a test device. Results are inconclusive anytime a pink
line fails to develop in the 'C' area.

9
N
Ny
5.0 COMMENTS: %Q

5.1 Samples must be at room temperatué} for the test,.

5.2 Other reagents may be substiﬁsﬁ@ Q@ galine (e.g., 1XPBS,
PCR-TE, dH,0} in 4.2, C)O

5.3 Since the reaction tlme‘{b de on p30 concentration,
as well as other samgéﬁSé ctors, it is necessary
to wait the full 10-m

65' 1on before reporting a
negative result, H f\ QB tive reaction may occur in
much less time. C%\‘ %

As with any dy interaction, excess antigen
may lead hig hoock effect’ resulting in false
negativ \5% concentratlon is very high. This

effect 6? ‘<3Sbe sidered when examination and

pres tive ;SE?have indicated the likelihood of the
pre ce of se In those instances, the sample should
b iluted and the test repeated.

QK
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1.0

2.0

BI-122

AMYLASE TEST (PHADEBAS)

BACKGROUND ¢

Amylage is an enzyme that is present in high concen;;atlons in

saliva relative to other body fluids and its dete on is

indicative of the presence of this body fluid. is method for
the detection of amylase consists of a tablet water-insgoluble
starch, cross-linked to Cibacron Blue dye, t is hydrolyzed to

water-goluble blue fragments in the presan&@)of alpha-amylase and
detected by blue color development of thﬁféolutlon

Gaensslen, R. Sourcebook in Forensk2§sero€§% Immunology, and
Biochemistry. {(1983) U.S. Dept §é@hshington, D.C.,

4-18
p 18 7. \Q @
Auvdel, Michael J. “Amylase ﬁ%vel en and Saliva Stains”
(1986) Journal of Forens:Lq\i@c:LesK@s (2) 426-431,

Keating, S.M. and nggé%?b QD“QE* etection of amylase on swabs
from sexual assault\&@}es"(} 1 Journal of the Forensic Science
Society, 34 : 89—93Q>

6 O(\ \/
G.M. Willott, §\ %Qst for the Detection of Salivary
, ou

Amylase in St ﬁ%} of the Forensic Science Society, 14,
pp. 341- 344{(\1 74)

Phadebaggi%ylase Test directions for use, Pharmacia AB, Uppsala,
Swede 994 and Magle AB, Lund, Sweden, 2007.

SCOPE:

To provide a presumptive screening test for the presence of
saliva on evidentiary items.

EQUIPMENT/REAGENTS :

Phadebas Tablets
0.5N NaCH
Sterile/Nanopuxe H,0
12x75mm tubes
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Corks for tubes or parafilm™ or equivalent

PROCEDURE :

4.1 Stain samples (~2-5mm’; %-Y% swab; 20u{ extract) and controls
[20u¢ dH,O0 is used for negative control; 20pf{ of 1:100 and
1:500 dilutions of fregh saliva and either neat saliva, or a
saliva stain (£2mm® cutting) as positive controlsl] are placed
into appropriately labeled tubes.

4.2 Add 1wm! dH0 and 1/4 Phadebas tablet to eaohgg%be, cover
tube, mix well {(e.g. vortex) and 1ncubatex' 37°C for 30

minutes. CESD

4.3 At RT, remove cork, add 250un¢ 0.5N Q%Sﬁ to each tube, cover
tube, mix well by inversion and sa§h fqr 5 minutes at low
speed (<5,000 rpm). O\

4,4 Examine tubes and record the supernatant. The

intensity of the blue 001Q\§)1f é;ﬁgv may be graded as
o

light, medium, dark, o;<? rting, see 5.1.
COMMENTS : \Q) \Q O

5.1 If the blue colorcg} 1s as dark or darker than that
an indication of an elevated

of the 1:500

level of amy%sgg\ ported ag such. If the blue color
of a sampl €§§? iEﬁan the 1:500 control, there 1is an
1ndlcat10 \:§h e 1g present; however, there 1s no
demons tion éibelevated level. A gample that
demonagsgtes abs e of blue color consistent with the

neg e control is reported as ‘did not indicate the

gze nce of amylase’. Note: negative samples (like the

ntrol) may have a very slight blue tint and not appear
perfectly clear.

5.2 A negative result is not necesgsarily the total absence of
saliva, and therefore, DNA testing should not be abandoned

because of the absence of detectable amylase activity.

5.3 This test is not human specific, there may be reactive
amylases in plants and non-human animals.
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BI-124

AMYLASE TEST (STARCH IODIDE)

1.0 BACKGROUND:

9
Amylase is an enzyme that is present in high cqgé@htrations in
saliva relative to other body fluids and its ction is

indicative of the presence of this body flui@é» This test takes

advantage of the amylase-catalyzed starch rolysis that
results in short polysaccharides unable t@)react with iodine
which 1s detected as a 'clearing zone' ound sample wells
containing amylase. <§§

Gaensslen, R. Sourcebook in Fore é& s@é , Immunology, and
Biochemistry. (1983) U.S. De t() x%; Washington, D.C., p
184-187, QO 0@

Auvdel, Michael J. Amyla emen and Saliva Stains,
(1986) Journal of Fore @en 31 (2) 426-431.

d d;F §gé detection of amylase on swabs

from sexual assa aQ %é Journal of the Forensic

Science Societ(\g 6\/

& S

2.0 SCOPE: \)

oy D

To provi, a presumptive screening test for the presence of

saliva<é§§2videntiary items.

Keating, S.M. an

3.0 EE;UIIW&EIRP/REHMSE!PTS:

Agarose (Sigma Type I or eguivalent)
Soluble Starch

Amylase Diffusion Buffer

Todine Solution

Petri Dish

4.0 PROCEDURE:

4,1 Sample and control extracts (dH,O0 is used for negative_
control) should be prepared in dH,0 as usual (See BI-116).
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4.2 Prepare a 0.1% agarose/0.01% starch gel by dissolving 100mg
of agarose and 10mg of soluble starch in 10m{ of Amylase
Diffusion Buffer. Pour the gel into a (~9%cm) petri dish,
allow it to solidify, and punch wells ~2 mm in diameter, and
at least 3 cm apart, into the gel.

4.3 Fill wells (do not overfill) with sample extracts and
controls.

4.4 Mark petri dish for orientation and document sample
placement . Q?p

4.5 Cover petri dish and allow diffusion overg?@ht at 37°C. May
be placed in a humid chamber. C2$b

4.6 To develop, flood the petri dish wi cllOme of 1:100
dilution of the i1odine solution (lqp ¢/10m¢ dH,0), let stand
a few moments to develop the pu e?&r, then pour it off
the plate’s surface.

4.7 Record the results by mea G)ng @r@ter of the clear

circles. For reporting<2
5.0 COMMENTS: \Q O

5.1 Pogitive controls gg/ de 1:100 and 1:500 dilutions
of fresh saliv 425\ eat saliva oy an extract of a
known salivae§g$}n<§k clear zone of an extract 2 that
of the 1:5 D\ on \E/ls an indication of an elevated
level of in e extract and is reported as such. If
an ext t cl Z:gbzone gmaller than the 1:500 control,
therqugﬁ%n indi ion that amylase is present; however,
tﬁmnfa g8 no demonstration of an elevated level. An extract

demonstrates no clearing zone is reported as 'did not
dicate the presence of amylasge!'.

5.2 Additicnal standards such as neat gemen, neat urine or neat
vaginal fluid may be tested as needed.

5.3 A negative result is not necessarily the total absence of
saliva, and therefore, DNA testing should not be abandoned
because of the absence of detectable amylase activity.

5.4 This test 1s not human specific, there may be reactive
amylases in plants, bacteria, and non-human animals.
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BI-126

DETECTION OF URINE (UREASE)

1.0 BACKGROUND:

Urea, i3 a normal metabolite found in high conc ation in
urine. The urease readent reacts with the ured)Present in a
urine stain and releases ammonia, which may {é»detected with

litmus paper. ng

Gaensslen, R. Sourcebook in Forensic‘ééﬁglogy, Immunology,
J

and Biochemistry. (1983) U.S. Dept Qb gtice, Washington,
D.C., p. 191-195, J&
O
Metropolitan Police Forensic chgnc x%kory Bilology
Methods Manual, 1978, Section 22/
<2° §

2.0 SCOPE: e} ()
Tc provide a pres §<§pr the presence of urine on

relevant ev1dent1

1@? \/
3.0 EQUIPMENT/REAG ()
B
SERS)
Urease R nt <2)
Sterile nopure Hj;>
Small rks (to fit 12x75mm test tubes)
3?&5% test tubes

Litmus Paper
4,0 PROCEDURE:

4.1 Cut out ~2.0cm® piece of suspected urine stain and
controlg, cut them into small pieceg and place them into
appropriately labeled 12x75mm tesgt tubes.

4.2 Add 3-4 drops of dHy;0 and 6-7 drops of Urease Reagent to
each test tube.

4.3 Cut a slit into the bottom of each cork and insert a
emall piece of red litmus paper into the slit.
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4.4 Place one of the corks {(with litmus paper} into each tube;
do not allow the litmus paper to come into contact with the

liguid.

4.5 Incubate the tubes for 30 minutes at 37°C.

4.6 Note and document any change in the color of the litmus
paper that occurs within the incubation time. A positive

reaction (+} is recorded when the red litmus paper turns
blue. When there is no color change noted, a negative(-)

result is recorded,
0@
A\
5.0 COMMENTS: %Q

5.1 Controls include positive (known urirde stain) and negative
{(dH,O blank) and a substrate con 1 where appropriate and

available.
ay 5
5.2 The Urease Test 1is one of u ive tegts for urine;
a confirmatory test for QEe atlon of urine in a
@\c~

dried stain is not a%?

O O A
NN
> &K
\600\/
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BI-128

DETECTION OF URINE (CREATININE)

1.0 BACKGROUND:

Creatinine, the anhydride of creatine, is a nox

constituent of urine and is a waste product anormal
metabolism. It is present at high levels 1§S¥r1ne compared
to other body fluids. This test is base its reaction
with picric acid and 1is detected by a gg}or change from

vellow to orange.

CGaensslen, R. Sourcebook in Fore %? Immunology,
and Biochemistry. {1983) TU.S. Uap 1ce, Washington,
D.C., p. 191-195.

\CJ e
Metropolitan Police Foren %§§ e oratory Biology

Methods Manual, 1978, Seqig n

2.0 SCOPE: @)

A
EE§> t for the presence of urine on
q¢§5}1a1

To provide a pht
relevant ev1d§

3.0 EQUIPMENT}Q&AGE?

Satur§§éd Picric Acid Solution
} NaOH

11e/Nanopure H,0
Concentrated Glacial Acetic Acid
12x75mm test tubes

4.0 PROCEDURE:

4,1 Cut out ~0.5 cm® piece of suspected urine stain and
controls and place them into appropriately labeled
12x75mm test tubes,

4.2 Add 0.5 m{ of dH,0 to each test tube and extract for 15
minutes at RT.
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4.3 Remove the substrate. Add 1 drop (~50 pt¢) of Picric Acid
Solution and 1 drop (~50 pt) of 5% NaOH to each tube.

4.4 An orange colox develops fully within 15 minutes and is
stable for approximately 2 hours. The orange color is a
positive indication of Creatinine. The negative control
gtain solution should remain yellow.

4.5 Document results in case notes. Record positive {+) or

negatives {-). Analysts may use other descriptive word(s)
(e.g., strong, weak,)} or numerical gradlngegb v, 1+ - 44)
as well ~SS>
%Q
5.0 COMMENTS:
—_— .\0

(dH,0 blank} and a substrate here appropriate and
available. {( &

5.2 This method is not sp@c T nine. Although other
§§§c

5.1 Controls include positive (know g rl e stain) and negative

chromagens are detec edure, their
concentrations are n

5.3 Among other sub e e is reported to produce an
orange color w plcrate, although the color is
pale. Howe Lé% 8 likely to be confusion between
this and in gz/ the addition of 2 drops of glacial
acetic 53} creatlnlne containing sample pale
yellow 1nutes {The color can be restored by
add a fe of 5% NaCOH). Heat is necessary to

ve the co¥er change to pale yellow if the stain is

6 cose.

5€2'The Creatinine Test is one of many presumptive tests for
urine; a confirmatory test for the identification of urine
in a dried stain ig not available.
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BI-130

DETECTION OF FECAL MATERIAL (UROBILINOGEN)

1.0 BACKGROUND:

Edelman's Test 18 a presumptive test for the presence of
fecal material and is based on the detection of bilincgen
which is found in high concentration in feces:(OUrobilinogen,
which is oxidized to urcbilin, is soluble i cohol and, in
the presence of neutral alcoholic salts, qBZl form a green
fluorescent complex with zinc.

o

Gaensslen, R. Sourcebook in For8n51 \&:gy, Immunology,
and Biochemistry. (1983) U.S. De tlce, Washington,
D.C., p. 191-195. (< C)

Metropolitan Police Forensic<§$ﬁeqf@9 §éé:‘;r"atory Biology

Methods Manual, 1978, Sectd 4.

2.0 SCOPE: (O\(b \Qp Q

o
To provide a preS@§3t1 2é§§for the presence of feces on
relevant ev1de dﬁh e.r\/

\
3.0 EQUIPMENT /&E@g&@%@

10% (w/wé}Mercuric loride Sclution
10% | } Zinc Chloride Solutiocon
Anmy, sopentyl) Alcohol
Sterdile/Nanopure H,0

12x75mm tegt tubes

Alternate Light Socurce

4,0 PROCEDURE:

4.1 Cut out ~0.5 cm’ piece of sugpected fecal stain and
controls and place them into appropriately labeled
12x75mm test tubes.

4.2 Extract samples in ~3 drops of dH;O for 15-30 minutes at
RT.
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COMMENTS :

Remove the material and add ~3 drops of 10% Zinc Chloride
Solution to the extract,

Add 5 drops of Amyl Alcohol to the extract and vortex.

Spin sample for 5 minutes on low (~2000 rpm} in the
serological centrifuge and transfer the upper phase to a new
12x75mm tube.

To the upper phase, add 3 drops of 10% Mercuric Chloride
Solution and observe any color change under bqﬁ?)whlte and
long wave UV light.

A\

A positive reaction is recorded when greeff)fluorescence is
visible under long wave UV light. g%% of green
fluorescence under long wave UV 1lgha§§% recorded as a
negative reaction. Under white 1 he solution may become
rogse-pink if urobilin is presan <§§

<< (,0
<<§

Oé\
5.1 Controls include p051t162 néb 1 stain) and negative

(dH,0 blank) and a suhégra

available. (0\ \@ 0

The Edelman's U{§B;é$gsb

tests for fe

the 1dent1§\
O, e ae e

The pro tion fcsggreen fluorescent complex ig indicative of
feces @z humans d other carnivores. Due to the presence
of c rophyll, the feces of herbivores will preoduce an

plnk fluorescence in this test. Test results giving
t lS orange-pink fluorescence will be recorded as
inconclusive.

1 where appropriate and

st iz one of many presumptive
no confirmatory tests available for

f ®\Jal material,
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BI-200

EXTRACTION PROTOCOLS FOR PCR DNA TYPING TESTS

1.0 BACKGROUND:

Many methods exist to obtain DNA, suitable for am fication,

from a variety of sources. Caution must be exe ed when
selecting an appropriate extraction method, taé& g sample
guantity into account, qb
Comey, CT et al. “DNA Extraction Strate‘égs for Amplified
Fragment Length Polymorphism Analysis.*(\ or Sci, Vol. 39,
1994, pp. 1254-1269, Qb

RN

Hochmeigter, MN et al. “Typing OQ%P b cdleic Acid (DNA)
Extracted from Compact Bone frog;)umqg §§§éans ¥ J For Sci, Vol.

36, 1991, . 1649-1661. QO
pp QO \Q} \)

Hochmeistexr, MN et al. "R@ﬁ— d ng of DNA extracted from
cigarette butts." Int 104, 1991, pp. 229-233.
Yang, DY et al., “ Improved DNA Extraction From
Ancient Bones USl Spln Columns. Am J of Phys

Anthropology, f?\ , 1998, 539-543,

SCOPE: A 0(\

To prov1d pproprlate protocols for the extraction of DNA
sultaziﬁ' r PCR amplification and subsequent analyses.

EQUIPMENT :

Qiagen BioRobot® EZ1

Qiagen EZ1l Investigator Kit and card
Centricon® Concentrator Devices
Microcentrifuge

15/50m¢ conical tubes

56/95°C heat block/oven

Fixed Angle Centrifuge

1.5m¢ microcentrifuge Tubes (1.5m!{ tubes)

MicroAmp Tubes
Coarse Sandpaper, Blender, Hammer, Chisgel, Drill or Dremel

Revigion 10

Casework Analytical Methods: BI-200 5/5/10

Page 50 of 113

Isguing Authority: Quality Manager




4.0 REAGENTS:

Stain Extraction Buffer {(SEB)

PCR TE {(TE, 10mM Trig-HCl; 0.lmM EDTA, pH 8.0)
Proteinase K (ProK, 20 mg/mL)

1M Dithiothreitocl (DTT}

Phenol/Chloroform/Igsocamyl Alcohol (PCIAA, 25:24:1)
Ethanol (EtQH)

Phosphate Buffered Saline (PBS)

Ethyl Ether

Xylene
10% SDS S
Chelex Reagent .\O®
e
o)
5.0 DNA EXTRACTION PROCEDURES:

Q\O
NOTE: Questioned and known reference saMﬁé@s must be extracted

separately. If samples are extXacte n the gsame day,
questioned samples should beQ

The sample sizes listed below a§§§%heé§y ‘ﬁsrecommended amounts.,

Evidence samples vary in quaz?@) tlon so sampleg sizes
may be adjusted accordingly Th@\' should make an effort to
retain sufficient sample ﬁé& ic testing if possible;

however, those sampleszc'-2 d<€> e/quality may need to be
consumed (See BI-QA'5 ) \\

Caution: See Commegé\

5.1 WHOLE BLQS% SAﬁngiD Z1 EXTRACTION) :

5.1.1 Bﬁgge ~31¢ — 10ut! whole blood into a EZ1 sample tube
ovided in the EZ1 Investigator kit. Bring the volume
<2 up to 200p¢ with Stain Extraction Buffer.

5.1.2 Proceed to 6,0.

5.2 BLOOD/SALIVA/FTA/NON-SEMEN (TISSUE, EPITHELIAL CELLS) SAMPLES
(EZ1 EXTRACTION) :

5.2,1 Place one of the following samples into an EZ1 sample
tube: ~3mm® - lcm® cutting/portion or swabbing of samples
on c¢loth or porous materials (includes cigarette butts,
gum, and envelope flaps/stamps), ~1/8 - 1/2 (~equivalent
of previous sample size) cutting/portion of cotton swabs
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containing sample (samples deposited on non-porous objects
may need to be collected onto a swab with a small amount
of sterile deionized water, TE or SEB and the swab cut for
testing), or ~3mm® - 5mm® portion of tissue.

Add the following to the tube:

190p¢ SEB

10p¢ Pro K

Note: Large and/or absorbent substrate cuttings way
require additional SEB, up to 490 ut. Q?’

to overnight. A 15 minute digest a °c, immediately
followed by a 5 minute digest at 9 may alternatively
be performed. Q}

(o]

'\
Mix and incubate at 56°C for a minimug{f% 15 minutes, up

Large cuttings/substrates <g%p ‘Q&ble) may be removed
by piggyback/spin basket céétr at low gpeed
(3,000 - 5,000 rpm) for agﬁ mbq d discarded.

Proceed to 6.0, QO Q@
0

N O
5.3 BLOOD/SALIVA/FTA/NOEEgQ%EgD T éahE, EPITHELIAL CELLS) SAMPLES
(ORGANIC EXTRACTIO& c>\ &
N

5.3.1

QK

AQ

Place on t%§>f loWwing samples into a sterile 1.5m!
tube: m? leg%?)cutting/portion or swabbing of samples
on O materials (includes cigarette buttsg,
gu ¥é§nd env e flaps/stamps), ~1/8 - 1/2 (~equivalent

revious sample size) cutting/portion of cotton swabs

ntaining sample (samples deposited on non-porous

objects may need to be collected onto a swab with a small
amount of gterile deionized water, TE or SEB and the swab
cut for testing), ~3mm?® — lcwm® portion of tissue, or ~10utf
- 50p¢ whole blood.

5.3.1a Envelope Flaps/Stamps: Presoak the envelope flap/stamp

cutting (steam may be used to loosen the seal prior to

extraction) in 1.0m{ of sterile water at 4°C for a minimum
of 5 hours {(may be left overnight). Remove the substrate
by piggyback/spin basket centrifugation and discard.
Remove all but 50u! of the supernatant and discard it.
Proceed to 5.3.2 with the remaining pellet.
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5.3.1b Optional (see Comments 3): Presoak bloodstains using
1m! of sterile PBS in a sterile 1.5m!{ tube. Vortex
briefly, and incubate 30 minutes at RT. Vortex briefly,
then spin at high speed in a microcentrifuge for -~1
minute. Using a micropipette, remove supernatant and
proceed to 5.3.2.

5.3.2 Add the following to the tube:

500p¢ SEB
151u¢ Pro K
6
5.3.3 Mix and incubate at 56°C for a m1n1munx§; hour {may be
left overnight). It is recommended tei‘ non-reference
samples incubate for at least 3 hour%p hen possible.
5.3.4 Proceed to 7.0. {\\
\6 Qﬁ
5.4 EXTRACTION OF HAIR SAMPLES <( C)O :&

Note: For removal of hair( s)\&éu% @QA glide, see 8.0.

5.4.1 Examine the hair{(s <$§g2 eomicroscope and note if
there ig the pre ular material at the root
and the prese @$§ fluid (e.qg., blood or
semen)or oth?s tamlnants on the hair shaft.

5.4.2 Once a s%$§gb e) a1 , breferably anagen, has been
identil <§)n washed to reduce surface dirt and
contamﬁha £ <z§98 may be accomplished by immersing the
hai } in stgé e, deionized water and gently swirling.
Eaégxhalr to analyzed should be washed separately in

esh water, Alternatively, the hair(s) may be placed in

<2<~a 1.5m¢ tube containing 1lm!¢ 10% SDS and sonicated
briefly. Again, each hair to be analyzed should be
treated separately. If the presence of any body fluid is
noted on the hair shaft, it may be removed for separate
DNA analysis, if necessary, by socaking the hair in a
minimal amount of sgterile deionized water or PCR TE for
30 minutes. Process this extract as you would a
bloodstain (see 5.2.1 or 5.3.1).

5.4.3 Even if the hair({s) was washed prior to proceeding to
5.4.4, it may still have cellular material on its surface
that did not originate from the hair donor. Therefore,
in addition to cutting off ~0.5 - 1.0cm of the rcoot-end,
a 0.5 - 1.0cm cutting of the shaft adjacent to the root
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may be processed separately as a control. The remaining
shaft may be retained for subsequent analyses (e.g.,
microscopic exam, mitochondrial DNA) .

5.4.4 To an EZ1l sample tube, containing the hair sample, add:

180p¢ SEB

10p¢ 1M DTT

101! Prok

or, for oxganic,

)
.9
To a 1.5m¢{ tube, containing the hair sggSie, add:
N\

500u¢ SEB @Q

20p¢ 1M DTT O

15p¢ ProkK (\6

%)

A
Q.

O
5.4.5 Mix and incubate at 56°C for ngQ f 6 hours {(may be
left overnight). 0\0 %

C
5.4.6 Proceed to 6.0 forqgga i a<£§> or to 7.0 for organic
isolation. X3 A\ O
Cgsp' Q§b~ <:>
N &

5.5 BEXTRACTION OF BON@R <£%

5.5.1 Obtaln n \?,bone and remove any tissue present,
usin (} shake vigorously with a few m!s of
et in a 1 polypropylene tube) or by boiling
b For-older bones, or those without adhering

ssue clean the outer surface by sanding. For teeth,

<2§F%eg1n with step 5.5.2.

5.5.2 Rinse the bone/tooth, in the same manner, with distilled
water,

5.5.3 Similarly, rinse the bone/tooth with 95% ethanol.
Finally, clean the bone/tooth with a sterile cotton swab
soaked with ethanol to ensure it is free of dirt and/or
other contaminantg., Allow bone/tooth to air dry.

5.5.4 Crush bone/tooth into small pieces/powder with blender (a
chisel or hammer may be used initially). Alternatively,
a drill and bit may be used on large bones to create a

Revision 10
Casework Analytical Methods: BI-200 5/5/10

Page 54 of 113 Issuing Authority: Quality Manager



fine powder. Transfer the powder and/or small pieces
created to a 1.5m¢ tube.

5.5.5 To the tube, add:

500pt SEB
15pt ProkK

Mix thoroughly and incubate at 56°C overnight.

5.5.6 For EZl isolation, spin in a centrifuge at_low speed
(3,000 - 5,000 rpm) for 3-5 minutes, traqg?ér 200-500u¢
of the supernatant to an EZ1l sample tqgéband proceed to

6.0. Qé‘
For organic isolation, proceed dysgctly to 7.0,
2
Note: For aged bones, it may negessary to process
multiple samples and iné? he extracts prior to

proceeding to quant 1 a(}ﬁh.s
5.6 EZ1 DIFFERENTIAL EXTRACTIONQS? s Nigs&TAINING SAMPLES:
Note: For removal of saggle&% @nted slide, see 9.0.

5.6.1 Place cuttlng/eifgie ckhe ze of sample used will be
case depende pon microscopic exam and total
gsample amouds 71 sample tube and add ~150ut PBS

eqsaéter Agitate the substrate to

or sterlégﬁ el
loosen &:}rlal and place at 4°C for 1-4 hours
(up t00> ng

5.6.2 SOQ}cate sampggé for ~20 minutes to loosen cellular
qg%terial from the substrate and perform piggyback/spin
<2K asket centrifugation for 3-5 minutes. Without
disturbing the pellet, remove all but ~10-50u¢ of the
supernatant and discard.

5.6.2a Optional: Reguspend the pellet and place 3-5pu¢ on a
slide for microscopic evaluation (See BI-118; BI-=119).
The substrate may be discarded if the pellet contains a
gufficient number of spermatozoa; however, it may be
desgirable to add the substrate back to increase the total
amount of DNA in the sample.

5.6.3 To the remaining cell pellet and substrate (if present)
add the following:
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1901t SEB
10uf Pro K

Note: Large and/or absorbent substrate cuttings may
regquire additional SEB, up to 490 u¢t,

5.6.4 Mix and incubate at 56°C for 15 minutes to a maximum of 1
hour.

5.6.5 Label a new EZ1l sample tube. Remove substrate (if
present) by using piggyback/spin basket centrifugation
and discard. A final centifugation on hingspeed for 21
minute should be performed to further gggidify the

pellet. 6\

5.6.6 Remove all but ~10-50u¢ of the su natant, taking care
not to disrupt the cell pellet ifp‘the bottom of the tube.
Transfer this supernatant (epithelial cell fraction) to
the new, labeled sample tu qﬁ&nd é@ re at 4°C or proceed
directly to 6.0. éz (:§>

5.6.6a Optional: The purp §gt%:é'rential extraction is,

typically, to obtal ion that is void of any

epithelial contrlb on tances in which there is
an overwhelming po £y on eplthellal cells to sperm
that appear i ically, steps 5.6.3-5.6.4
may, at the 1en‘Q¥: iscretion, be repeated 1-2 times
prioxr to p Rg

EZ} .6.7. These additional
Supernag\ b\9 ed to be retained.

5.6.7 Wash tﬁ} g%l et as follows: Resuspend the pellet in
500 PBS by 4%%ex:mg briefly. S8pin in a
mﬂé§zcentr1fu € for ~5 minutes at maximum speed
10,000rpm}. Remove all but ~10-50ut¢ of the supernatant
Q& and discard it. Note: 1000u! PBS should be used for
500ut sample volumes.

5.6.8 Repeat 5.6.7 1-5 more time(sg). In instances of low sperm
amounts, additional washes are recommended. The final
wash performed is to be done using sterile deionized
water.

5.6.8a Optional: Resuspend the pellet and place 3- 5pt on a
slide for microscopic evaluation (See BI-118; BT=119). If
intact epithelial cells remain, the pellet should be
redigested (5.6.3 - 5.6.8).

5.6.9 To the remaining sperm pellet solution add:

Revigion 10
Casework Analytical Methods: BI-200 5/5/10

Page 56 of 113 Issuing Authority: Quality Manager



180pt¢ SEB
10p¢ 1M DTT
10p¢ ProkK

Note: up to 490u! SEB may be used

5.6.10 Mix and incubate at 56°C for a minimum of 15 minutes (may
be left overnight),

5.6.11 Proceed to 6.0

9
<
O

5.7 QRGANIC DIFFERENTIAL EXTRACTION OF SEMEN—Egﬁ&AINING SAMPLES :

Note: For removal of sample from mounggﬁ glide, see 9.0,
9
5.7.1 Place cutting/sample (the sizqéS} sample used will be
case dependent and based u5q§$mi copic exam and total

sample amount) into a ste e be and add ~150pn¢
PBS or sterile delonlz‘gfbatex; ate the substrate to
loosen cellular mater ané\ 1 at 4°C for 1-4 hours

{up to overnight). Q \ 0

5.7.2 Sonicate samples ‘%9 tes to loosen cellular

material from ngk and perform piggyback/spin
bagket centr ugag? Aé%& 3-5 minutes. Without
dlsturblng‘ﬁh emove all but ~50nt¢t of the
superna <f§9 d.

5.7. 2a §§§%qgéébend the pellet in the remaining 50pu¢{
an ace (o} i ' '

n a slide for microscopic evaluation
agé BI=118; ~119). The substrate may be discarded if
c§ae pellet contains a sufficient number of spermatozoa;
<2<. owever, it may be desirable to add the substrate back to

increase the total amount of DNA in the sample.
5.7.3 To the remaining cell pellet and substrate (if present)
add the following:

500! SEB
15u¢ Pro K

5.7.4 Mix and incubate at 56°C for 45 minutes to a maximum of 1
hour.

Revision 10
Casework Analytical Methods: BI-200

5/5/10
Page 57 of 113 Issuing Authority: Quality Manager



5.7.5 Label a new sterile 1.5m¢ tube. Remove substrate (if
present) by using piggyback/spin basket centrifugation
and discard. A final centifugation on high speed for 21
minute should be performed to furthexr solidify the
pellet.

5.7.6 Remove all but ~50u¢ of the supernatant, taking care not
to disrupt the cell pellet in the bottom of the tube.
Transfer this supernatant (epithelial cell fraction) to
the new, labeled sterile tube and store at 4°C or proceed
directly to 7.0.

9

5.7.6a Optional: The purpose of a differenti extraction is,
typically, to obtain a sperm fraction at is void of any
epithelial contribution. In instaqgf@ in which there is
an overwhelming proportion of epi ial cells to sperm
that appear intact microscopica Ly steps 5.7.3-5.7.4
may, at the scientist’s discr%ggon, be repeated 1-2 times
priocr to proceeding to 5.7.7 additional

supernatants do not need t&@e@@ u&d

5.7.7 Wash the sperm pellet <éesuspend the pellet in
1000u¢ PBS by vorte Spln in a
microcentrifuge for ég§§% t maximum speed
{>10,000rpm) . 50p£ of the supernatant

e
and discard 1QE;§>

<%é . In instances of low sperm

5.7.8 Repeat 5.7.
amounts Qhak\/ hes are recommended. The final
Qé;& b

wagsh p e done using 1000p¢ sterile

deioni d\wgae
Q

5.7.8 i§§¥1onal suspend the pellet in the remaining 50n¢
place 3-5uf on a slide for microscopic evaluation (See
& Tt118; BI-119). If intact epithelial cells remain, the
<2 pellet should be redigested (5.7.3 - 5.7.8).

5.7.9 To the remaining sperm pellet solution add:

50011¢ SEB
201¢ 1M DTT
15u¢ ProK

5.7.10 Mix and incubate at 56°C for a minimum of 2 hours (may be
left overnight).

5.7.11 Proceed to 7.0,
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5.8 CHELEX EXTRACTION:

Note: Chelex may also be used for clean-up of samples that
have already been extracted to remove

contaminants/inhibitors as needed. Start with step
5.8.4.

5.8.1 Place an ~3mm’ cutting of a bloodstain, or 3ul whole

blood intc a sterile 1.5m¢ tube and add 1m! of sterile
deionized water.
9

5.8.2 Incubate at RT for 15-30 minutes with- déga81onal mixing
or gentle vortexing. Qé‘

5.8.3 Spin in microcentrifuge for 2-3 mirfutes. Remove all
but 20-30p¢ of the supernatantq§§d discard it. If the
sample isg a bloodstain, leav gubstrate in the

tube, {5%
(:fb
5.8.4 Using a wide bore pipe &E' tip with the end
cut off, add 200p¢ f§§b %S e d 5% Chelex (0.5g
Chelex reszn/lOmE re water). Make sure

the Chelex solut
sample.

5.8.5 Incubate at \@? <€b minutes.

ixed before adding to the

5.8.6 Vortex a%§h&g2§§pe /<Eor 5-10 seconds.
5.8.7 ncub&&ségbo%\g/water for 8 minutes.

5.8.8 Vegﬁex at h speed for 5-10 seconds, followed by
@entrifugation at high speed (2 10,000 rpm) for 2-3
<$> minutes. This extract may be taken directly to

realtime PCR (see BI-207) for quantification of the
DNA..

Note: Care must be taken to not disturb the Chelex resin when
removing sample for subsequent procedures. After
gtorage and prior to sample removal, repeat step 5.8.8.

6.0 BIOROBOT EZ1 ISCLATION PROCEDURE

Note: The BioRocbot EZ1 may also be used for clean-up of samples
that have already been extracted using the organic
procedure to remove contaminants/inhibitors as needed.
Transfer the extract to a EZ1 sample tube, bring the volume
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up to 200pt¢ with Stain Extraction Buffer, and begin with
step 6.1.

6.1 Insert the Investigator Card into the card slot on the
BioRobot EZ1 (if not already in place) and turn the instrument
on. Note: the card may be left in place when the instrument
is turned off.

6.2 Press “Start” to display the protocols menu and chooge one of
the following protocols:

Choose “17 for the “Trace” protocol if no sub ate 1s
present in the sample tube. \SSD

Chooge “2"” for the “Tip Dance” (Trace TE%Sbrotocol if the
subsgstrate is present in the sample tuQs

Choose “4” for the “Large Volume” éfb ol for 500 ul sample
volumes. Note: Step through the egardlng additional

*MTL' Buffer.
Q/é

6.3 Pressg “2" to elute in TE. ng

6.4 Select either the Sng 052 gb0€> lution volume from the
menu (option 1 or 3, ng» The 501¢{ elution may be
preferable for FTA, Qéﬁb €s, or those suspected to be
of low DNA conce 10\\ OOpf elution volume may be
preferable for sqéﬁ 1ng potential inhibition.

1
¢§> <> \VE
6.5 Press any kg\l €9 hrough the text displayed in the
LCD, which {Ef?y’éaxhrough the following steps to load the

1nstrquQ§ C)

6.6 Open {Pe workgtation door.

6.7 E§Zm1ne the reagent cartridge(s) for the presence of
precipitate. Invert each cartridge to mix the magnetic

particles then tap the cartridge(s}) to deposit the reagents
to the bottom of their wells.

6.8 Insert the appropriate number of reagent cartridges (1-6 per
extraction run) into the cartridge rack, snapping them into
place. Additional samples (beyond 6) can be accommodated in
subsequent instrument runs., Place the loaded cartridge rack
into the instrument, followed by the tip rack.

6.9 Load 1-6 tip holders containing filter-tips into row 2 of the
tip rack.
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6.10 Load 1-6 opened and appropriately labeled elution tubes into
row 1 of the tip rack. Make sure that the tube order matches
that of the sample tubes.

6.11 Load 1-6 cpened sample tubes from step 5.1.1 into row 4 of
the tip rack.

6.12 Close the workstation door.

6.13 Press “Start” to start the extraction protocol.
9
6.14 When the protocol ends, the LCD displays “Rnég%col finighed.”
To run another protocol, press “ESCY to rQigrn to the
protocols menu. Otherwise, press “Sto ice to return to
the first screen of the LCD.

6.15 Open the workstation door. Remove{é?ﬁ cap the elution tubes
containing the purified DNA. Di &drd e cartridges, tip

holders/tips, and sample tube5(<0 C)O &

y, clean the piercing
D-rings and tip

nd interior of the

ed, optionally, by

6.16 At the completion of all foé}t
tool (option #3 from th é}o
adaptor, tip rack, cart dgaQ?a
instrument with 70% EQ' no

nanopure water. %\ @ 0

%

6.17 Switch off the r1/§~ aving the Investigator card in
place. &/

6.18 Proceed t (g% (see BI-207) for quantification of
the pur Lg?ed ined in step 6.15.

7.0 ORGAN%?K IFICATION PROCEDURE:

Note: For most stains the cuttings/substrate will not interfere
with organic extraction and need not be removed prior to
proceeding to 7.1. Larger cuttings/samples can be removed
by piggyback/spin basket centrifugation at low speed
(3,000 - 5,000 rpm) for 3-5 minutes and discarded.

Proceed to 7.1,

7.1 In a fume hood, add 500u{ phenol/chloroform/iscamyl alcohol
(PCIAA) to the extract. Mix vigorously by hand to achieve a
milky emulsion. Spin in wmicrocentrifuge for 3-5 minutes to
achieve layer separation.
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7.2 If the aqgueous phase is clear, proceed to 8.0. If it is not
clear (e.g. cloudy or large or ‘dirty’ interface), transfer
the aqueous layer to a fresh sterile 1.5m¢ tube. Repeat 7.1
1-2 times until the interface is clean and aqueousg phase is
clear. Proceed to 8,0,

8.0 ISOLATION VIA CENTRICON CONCENTRATOR DEVICE:

Note: Centricon concentration of samples with high DNA
concentrations will be performed separately from those with

low DNA concentrations. (%)
O
8.1 Assemble a Centricon-100 unit according to(éhe manufacturer's
directions and label the unit. Qb

8.2 Add 1.5m¢{ of TE to the upper Centr1qé§3100 regservoir.

8.3 Add the entire aguecus layer agﬁ? X1 ly 500u¢) to the
upper reservoir containing TE e phenol mixture
{including substrate if presqyt organic waste
container in the hood. Dl into a biochazard
waste container. <2() ‘ségg

8.4 Cover the Centricon ft qE§ retentate cup. Spin in a
fixed angle centri %£SL3 rpm for 10-20 minutes. The

DNA sample will ‘Aféged in ~20-40ut¢ of TE in the
upper Centrlconcgi while molecules with molecular
weights of 1%@‘ tl‘@ﬁ\ \/@000 daltons will pass through the
filter.

(\
Note: Cengg? nlts are sensitive to rotor forces. Do
t centrifude above 2000 x g. Centrifugation time can
(Qbe increased if the volume does not reduce to £40u! in
<2{$> the gpecified time.

8.5 Add 2m! of PCR TE to the concentrated DNA solution in the
upper Centricon reservoir and repeat the centrifugation step
as in 8.4. Discard the effluent that has collected in the
lower resexrvoir.

8.6 Repeat 8.5 for a total of 3 washes,

8.7 Invert the upper reservolr onto the retentate cup provided
with the unit. Centrifuge at ~2500 rpm for 2 minutes to
transfer the DNA concentrate into the cup.
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8.8 Estimate the volume of the concentrate using a pipette to
transfer to a labeled sterile 1.5m{ tube. Proceed to
realtime PCR (see BI-207) for quantification.

9.0 REMOVING MATERIAL FROM SLIDES:

9.1 FREEZING:

9,1.1 Place slide in -20°C freezer for 3-5 minutes.

9.1.2 Wearing safety glasses, pry the cover slipP off,
O

9.1.3 Add a drop of xylene to dissolve the{ééunting medium,

9.1.4 Remove the hair and soak in 10- 2§? xylene for 2-3
minutes to remove residual mo ng medium.

Note: Sperm-containing slides ar q?%vﬁth.sterile
deionized water at this suitable volume

{~100pn¢) of stain extr tlogB may be added
directly to the slld ggb 5 minutes at RT and
then by pipetting Q ash the sample off of

the slide and tr Zl sample tube or a 1.5m¢
tube. Repeat %b t&?ﬁ proceed to 5.6.3 or 5.7.3.
X\

9.1.5 Rinse the ég?? %ﬁ%}n absolute ethancl to remove

the xyle to hair extraction under 5.4.

6
9.2 SOBRKING IN @s&m%ﬁ} Q)

3.2.1 é§ék the slide in xylene for several hours until the
(Qcover slip can be slid or pried from the glide.

<2 Note: This will likely remove markings from the slide.

9.2.2 Remove the hair and socak in about 10-20m!¢ xylene to
remove the regidual mounting medium.

9.2.3 Rinse the hair briefly in absolute ethanol to remove
xylene and proceed to hair extraction under 5.4,

10.0 DNA EXTRACTS:

10.1 After a sample has been extracted and during subsequent
analyses (i.e. quantification and amplification), the DNA
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extract may be stored at 4°C. For longer storage periods, the
extract should be frozen at approximately -20°C. These
extracts are in-progress work product during this stage(s).

10.2 Any extract remaining, following the completion of analysis
will be retained in the corresponding case DNA packet (See

11.0 Comments:

11.1 These methods employ the use of phenol that isC§ strong
organic acid and may cause severe burns in adqb ion to other
effects. All operations with these chemlca~é‘should be
performed in the hood with appropriate profertive gear (gloves,
lab coat and eyes protected by hood shle?%>and/or goggles) .

11.2 An appropriate reagent blank (for eQ€% type of extraction)
will be carried through all extraqé@o eps to check the
purity of the reagents being u need only be one
reagent blank per extraction 2@ ich the same lots of
reagents are used. It ls ﬁb ecé?s o have a separate
blank for each case that t the gsame time. When
extracting a batch of sa les Qlth;k

tiple EZ1 Robots, a

single reagent blank bee\\ oviding the instruments
are running concurry ﬂ» Y. nal reagent blanks will be
incorporated when t s qg? ber exceeds the capacity of

available instr éi' ng subseguent runs), so that one
blank is incl% J.g'h' %’run
11.3 Presoaklng<§Q §§§§? 1th PBS may help to prevent

1nh1b1tlo of a ation by heme products, particularly
when a 1ng DNA talned from samples of "heavy"
blood§§ ing (e.g. control bloodstains).

11.4 Tﬁ%se procedures represent the 'usual' protocol for a given
material, however, any of these different extraction methods
are sultable for all biological materials, though minor
modifications may be necessary.
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BI-207

DNA QUANTIFICATION: REAL-TIME PCR

1.0 BACKGROUND:

9

DNA methodologies that employ the PCR, such as ngabnaly51s,
necessitate consistent guantification of human<é®A to obtain
optimum data. CESD

Green, R.L., et al, "Developmental Valida‘ﬁéh of the Quantifiler™

Real-Time PCR Kits for the QuantlflcatloQ> f Human Nuclear DNA

Samples, " Journal of Forensic 801ence <jép, No. 4, pp. 809-825.
@)

Crouse, C., et al, “Improving Effi ngk f<€é;MBll Forensic DNA
Laboratory: Validation of Roboti dﬁggs valuation of
Microcapillary Array Device,” ﬁé 05, Vol. 46, No. 4, pp.
563-577,

\° ~

Quantifiler™ Kits (Qu an DNA Quantification Xit and
QuantifilerW‘Y'Human Kskgntlflcatlon Kit) User’s Manual,
Applied Biosystems. \Q \&'
7500/7500 Fast Q%gauégﬁp Systems Maintenance Guide, Applied
Biogystems.
’l\
2.0 SCOPE:
To p e a reliable method for the consistent quantification of
small “amounts of human DNA isgclated from forensic samples.
3.0 EQUIPMENT/REAGENTS:
ABI 7500/Computer 96-well Reaction Plate
ABI 7500 SDS Software 96-well Reaction Plate Base
Pipettors Optical Adhesive Covers
Pipette Tips Centrifuge (optional)
Quantifiler Human Kit Microcentrifuge Tubes
20 pg/mt Glycogen (optional) PCR-TE
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4.0 PROCEDURE:

4.1 PREPARATION OF DNA STANDARDS:

Label 8 sterile microfuge tubes A through H or 1-8.

Dispense 3opt (ox adjusted amount according to the kit
QC results: Form 419-QC) of PCR-TE into tube A (Std.
1) and 20uf of PCR-TE into tubes B-H {(Std. 2-8).

Mix the Quantifiler Human DNA Standard thoroughly by
vortexing 3-5 seconds. Transfer 10u{ tube A (std.
1) . Mix the dilution thoroughly. \4\

Prepare Std. 2-8 via a gerial dléﬁhlon by mixing and
subsequent 10n! transfers fro {ghbes A through H. The
dilution geries consists of 7 16.7, 5.56, 1,85,

0.62, 0.21, 0.068, and 0. 0{@ , respectively.

O
4.2 REACTION PREPARATION: Q C)O é

9

4.2.1 Determine the numbé \gf @tp o be quantified

(including, at mi mum\gﬁ of DNA standards).

4.2.2 Fill out the ng Lé;é.étz t (Form 206-BI) on the ‘Plate

R
&
Q{

Setup’ tab qgé preadsheet/template. Print a
copy for Chooge the ‘Plate Document’
tab an (§\su & %/nformatlon is correct and
cory Load Sheet information entered.
ggr ’ of the Plate Document Worksheet to
drlve) for subsequent transfer to the ABT
The ument must be saved as a .txt file,

@

Calculate the volume of reaction components needed,
based upon the number of samples to be quantified and
adding 2 or 3 reactions to compensate for loss and
variability due to pipetting. The following are the
volumes needed per reaction,

Quantifiler PCR Reaction Mix 12.5ut¢
Quantifiler Human Primer Mix 10.5n¢

Note: The volume of reaction components necessary to

prepare the Master Mix will be automatically
calculated upon Load Sheet data entry.
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4.2.4 Thaw the primer mix and vortex 3-5 geconds. Pulse-spin
prior to opening the tube. Mix the PCR Reaction Mix by
gently swirling the bottle prior to use.

4.2.5 Place a 96-well reaction plate into a base, being careful
not to touch the top or individual wells. Do not place
the plate directly onto the counter or any surface other
than its base oxr the ABI 7500 thermal block.

4.2.6 Prepare the Master Mix by pipetting thec§52uired volumes
of primer and reaction mixes into an ropriately sized
microcentrifuge tube. Mix by vort g 3-5 geconds,
followed by a pulse-spin.

.\Sb

4.2.7 Carefully pipet 23ul of the P <%l\flas,t@.r Mix into the
bottom of each reaction well@to used. ‘Blowing-out’
the pipette is not recomq?ﬁhie) gq?id splashing and/or
bubblesg in the well

4.2.8 Add 2up¢ of =ample o ngar the appropriate
reaction well, bel \Eb avoid bubbles as much as
possible.

’b
4.2.9 Seal the reagflon§si <;ath an Optical Adhesive Cover.
Proceed to G)3

o A
\Q O(\ <
4.3 RUNNING Tlé\:z \As‘qﬁ’o

4.3.1 iﬁ%h on th&:)SOO computer and login with the appropriate
<Q ser name and password. After the computer has
() completely started up, power on the 7500 instrument,
allowing it to warm up at least ~30 geconds. Launch the
ABI 7500 SDS Software.

4.3.2 Open the instrument tray by pushing on the tray door.
Place the plate into the tray holder so that well Al is
in the upper-left corner and the notched corner of the
plate ig in the upper-right corner.

4.3.3 Close the instrument tray by gently pushing the right
side of the tray door.
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4.3.8

4.4 ANALY

In the SDS software, select FilepNew and chooge Absolute
Quantitation for Assay, 9%6-Well Clear for Container, and
Quantifiler Human for Template.

Import the previously saved plate document by selecting
File>Import Sample Set-Up. Browse to locate the saved
.txt file and choose OK.

Review the plate document to ensure the appropriate
detectors and tasks have been applied to each sample,
Change the task for any unused wells togc in View>Well
Inspector or by highlighting and double | licking on a
well{s). Make any other changes, as~&cessary. Select
the Instrument tab and review the uﬁérmal cycler
conditions [Stage 1: 1 cycle, 95° 10:00 min.; Stage 2:
40 cycles, 95°C, 00:15 min, 6000100 min.; 25pu¢ sample
volume; 9600 emulation; Data{@ilection: Stage 2, Step

%)
(&O\ OQK
Note: Detectors are cr g &1):11% he initial

instrument se Q' a r@ usage. Refer to the
s

2 (60.0@1:00)]

Quantifiler g nual (page 2-11} for
instruction ons@e detectors if needed.
<&

X N\
Save the pl ‘e{&ioc@nt@@a .ads file with the
appropriatea%at%gla .

O .©O

Under \Q]Zn@'ume%/ tab, click Start to begin the run.
When r ha@sémpleted, proceed to 4.4,

5\\50@

%{@m REs@rs :

&@ Open the plate document to be analyzed.

4.4.2 Select Analysiss>Analysis Settings and verify the
settings are set as follows: All for Detector, Manual
Ct, 0.200000 for Threshold, Manual Baseline, 3 for
Baseline Start (cycle), and 15 for Baseline End (cycle).
Click OK.

4.4.3 Select Analysis>Analyze.

4.4.4 In the Results tab, select the Standard Curve tab and
choose Quantifiler Human as the detector. Review the
data for inconsistencies from the following:
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4.4.7

&S

4.4.8

An R? value of >0.99 indicates a close fit between the
standard curve regregsion line and the individual Cg
data points of quantification standard reactions.

An R? value of <0.98 needs further analysis of the
standard curve for problems. Refer to the Quantifiler
Kite User’s Manual {(page 5-6) for troubleshooting
guidelines.

The slope should fall within the typical slope range of
-2.9 to -3.3. A slope of -3.3 1ndlcate%g§00/
amplification efficiency. O

A\

Select the Amplification Plot tab @ the Results tab)
and choose either the Quantifile qauman, or the IPC
detector. Ensure the Threshol CQS set to 0.20 before
proceeding (Note: the threshq§§>bar will be green if the
data has been analyzed and analysis is needed) .

Highlight the sgample(s) 122» s in the table to view
the associated plot(g) av plotg for both
detectors for ampli gg; ~ng inconsistencies.
Select the Compoé? %:Ehhn the Results tab. The
halogen lamp maébneeé:r ement 1f the dye signal
linesg contai ‘aplk pear wavy/unstable and/or if
the Rox val b p roaching or has fallen below
500. See me e: it is important to use the
same sa} h time,

In E§e , select the Report tab and highlight

sam §i§;xm'interest to view the results. Review
&} Qty co to determine the amount of DNA present in

ach sample. Review the Internal Posgitive Control (IPC)
Cy value for each gample. It should fall within a range
of 20-30. If the value is >30 for a particular sample,
there may be an indication of inhibition.

Export the xeport. Within the report tab, select
Tools>Report Settings and check the appropriate boxes to
be displayed in the report and click OK. Print a copy
of the Standard Curve for the case record. Select
File>Export to export the report (e.g. to USB drive) as
a tab-delimited text file.

Open the 7500 Results Sheet (Form 209-BI) template in
Excel. Import the tab-delimited text file into the Raw
Data tab of the worksheet. Choose the Regults tab and
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review the imported data. Delete any unused wellg from
the sheet. Adjust values in the Final concentration and
ul Sample for Dilution columns. Print a copy of the
results sheet for the case record. Perform a ‘'Save Ag'’
prior to exiting the template.

5.0 COMMENTS:

5.1

Refer to the Quantifiler Kits User’s Manual for specific
thermal cycler conditions, additional user information, and
troubleshooting guidelines, ng

If the Component Dye sgignals appear unsta@l and/or Rox
values approach 500, the Halogen Lamp md®) be checked
manually to determine if replacement 1 neaeded. Place the
Green Calibration Tray in the blocﬁét Select Instrument >
Calibrate and set the exposure ti o 4096ms, lamp control
to Max, and select Filter A, pshot and observe
results. Bxpected results s gzsy igt of red
fluoregcence displayed in a el k of fluorescence
indicateg the need for lanbre The lamp status
should be checked as we g Instrument > Lamp
Status/Replacement and 1ewxg@ condition.

In order to exteni\@[e l@fe QQhe Halogen Lamp, the
o

instrument shoul Q%Z f anytime it is not in use.

Lamp life is q&@o&\:@t&l}g 000 hours.

&V

&S
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BI-208

STR AMPLIFICATION: PP1l6

1.0 BACKGROUND:

DNA analyses have revolutionized forensic biology. The
advent of PCR allowed scientists to analyze ﬁqghentiary
material present in minute quantities and Qa aded states.
The identification of forensically signifigant STR loci has
allowed scientists to combine the discrimination attainable
with the older RFLP technology with t speed and sampling
capabilities of other PCR-based met ologies. The
PowerPlex™ 16 allows the co-ampli atj of the core CODIS
13 loci, as well as, Amelogenir%@ @OJ /&entanucleotlde—

repeat loci, Penta D and Pent <5§&

1253 v and Technology
E§§% ress.
GenePrint’ PowerPle&?&Q’ é?} echnical Manual
2.0 SCOPE: ‘Q <<'>Q/

Butler, J. Forensic DNA g@
Behind STR Markers. (200

To provide a d for consistent, high quality
amplificatiqmn m forensic samples ensuring the
generatl f su PCR product for capillary
electro esis an nalyses of these STR loci.

3.0 _%x@%wr/ REAGENTS :

BioHood

10% Bleach or Dispatch©

UV light

Thermocycler

Microcentrifuge

MicroAmp tubes

PowerPlex™ 16 Kit Contents
AnpliTaqg Gold” DNA Polymerase
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4,0 PROCEDURE:

4.1 DNA TEMPLATE:

4.1.1 Based upon the guantity of DNA isolated and its
initial concentration, the scientist should have all
gsamples at an optimal concentration for amplification
(e.g., 0.lng/ut-0.4ng/pt). It is also convenient to
have all samples that are to be amplified at the same
time to be at the same concentration if possible for
ease in the preparation of PCR Master MiGy and reaction
additiong. For those samples that we deemed to be

<Ing {or not detected at all), the lmum
amplification volume (19.2u¢ for rPlex 16} should
be ugsed. For larger volume samplég/, it may be
necegsary to concentrate the h@@le prior to
amplification. The analyst also chooge to
extract, guantify, and co itional sample prior

to amplification as an Q 63@ 9&
4,1.2 The amcount of DNA t t o an amplification
reaction ghould b 0 5-1.0ng.

4.2 AMPLIFICATION SET- UPQSD

4.2,1 Determine t@ nu@é samples to be amplified and
label mi %00}18 for identification.
Label
the

icy {g) for the Master Mix. Place
&gﬁ tubes in a rack or microAmp tray.
Esgi chooge to irradiate the tubes with

is point (2 15 minutes) while performing

QE%%er prepgzhtlons.

4.& Thaw the Gold STAR 10X Buffer and the PowerPlex™ 16
10X Primer Pair Mix.

4,2,3 Calculate the volume of reaction components needed
based upon the number of samples (including extraction
and amplification controls) to be amplified and adding
1 or 2 reactions to compensate for loss and
variability due to pipetting. Use Form 210-BI for
recording this information. The following is a list
of the 'fixed' amounts to be added for a 25p¢

reaction.
Gold ST®R 10X Buffer 2.b5nt
PowerPlex™ 16 Primer Mix 2.5u¢
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*AmpliTag Gold® 0.8u¢
DNA Template + dH,0 19.2u¢

Note: The amount of Master Mix added to each sample is
dependent on the volume needed to add the DNA
template.

* AmpliTaq Gold® volume is based upon its typical
concentration of 5U/p¢. Check tube to verify
concentration and adjust volume as necessary to add 4U
of enzyme per reaction. &

%]

4.2.4 Pipet PCR Master Mix into each reac on tube. The
negative amplification control SE?B be the last
sample processed.

\Sb

4.2.5 If DNA concentrations were q’the same, add
appropriate volume of deo & ne?&ssaryu

4.2.6 Pipet each DNA sample aéé}bpriate tube. Only
the tube to which % gg % added should be
opened at this ti qgh é;k DNA-containing tube
should be open at anyx\ Xahth the exception of the
negative contr whﬁ@} ns open throughout the

process) . gg$p994%§ c ol DNA for the positive
amplificati C 0223 d dH,O0 for the negative

amplific fzgé Again, making additions to the
negatlé> on§§
4,2,7 Enstie ;jﬁ?of sample tubes are closed tightly.

%fg)or standard vortex and spin in
Q@' ofuge, necessary, to bring the reaction
<Q omponents to the bottom of the tube and remove any
() bubbles. Return samples to the rack or MicroAmp tray,
placing them in position for the thermal cycler
{(record pogition on Form 210~BI).

4,2,8 Remove lab coat and, touching only the rack/MicroAmp
tray, trangport the samples to the thermal cycler in
the Amp/PogtAmp room, using the other hand on the door
knob.

4,2.9 Place the gamples into the thermal cycler, Do not set
the rack down in this room. Remove gloves and return
the rack to the biology lab. The rack may be placed
in the hood under UV light for ~30 minutes at this
time.
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4.3 THERMAL CYCLING PARAMETERS:

After the samples have been placed in the thermal cycler,
turn on the power and select the pre-programmed
'ppléstdrun'cycling profile with the following conditions:

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

ramp 100% to: &
94°C for 30 seconds, .(§b
ramp 29% to: A\

ramp 23% to:

70°C for 45 seconds A\
for 10 cycles, then: {ﬁb
ramp 100% to: %)
90°C for 30 seconds
ramp 29% to:

60°C for 30 Second%()@ Q\' Q/
ramp 23% to: @) (Q @
70°C for 45 seconds \Q) 00
for 20 cycleS\@thel\Q O

D" O Q
60°C for 4&9miﬁ$§é 7, then:
0o O K
o W\
4°C (}
O (\OO o
O N QP
5.0 AMPLIFIED mﬁ: PRODUCTO
)

5.1 Af yvcling has concluded remove samples from thermal
c¥cler. Samples should be run on the Genetic Analyzer as
goon ag possible after amplification. Prior to capillary
electrophoresgis and/or before analysis is completed the
samples may be stored at 4°C. For longer storage periods,

samples should be frozen at -20°C. Amplified product is ONLY
stored in the Amp/PostAmp room.

60°C for 30 seconds q52$
O

A
<.

5.2 At a point in time after STR analyeis is completed (i.e., case
has been reviewed and report approved), the amplified product
will be disposed of in a biohazard container in the amp/post-
amp room. As needed, this container will be sealed and
transported directly to the dishwashing room. The container
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will be placed into a second biochazard bag, sealed and
disposed of with other biohazardous material.

6.0 COMMENTS:

Casework Analytical Methods: BI-208
Page 75 of 113

6.1

Clean surfaces with freshly made 10% bleach solution or
' @ '
Dispatch prior to set-up.

Wear gloves at all times during amplification set-up.

Mix all reagents thoroughly (e.g., vortex) andrpulse-spin
them in microfuge prior to dispensing. O
R\

X Buffer, this may
tion at 37°C prior

A precipitate may form in the Gold ST¥
be eliminated by briefly heating the g

to mixing. \0
@(\% X

© K

AT
NP RN
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BI-210

STR TYPING: CAPILLARY ELECTROPHORESIS AND DATA ANALYSIS

1.0 BACKGROUND:

Any eukaryotic genome is interspersed with repeatedCPNA sequences

that are typically classified by the length of t ore repeat
sequence, and the range of contigucus repeats ically seen or
the overall length of the repeat region. 8 hort Tandem

Repeat) loci are scattered throughout the gembme occurring every
10,000 nucleotides or so, and have core %sgéat units of 2-6bp in
length with overall lengths of less thaﬂ} 00 bp.

STR loci examined for human identi gAt poses were selected
for the following characterlstlcs criminating power
{(generally >0.9) with observed Gxerqégg y of >70%, 2) loci on
geparate chromosomes to avo é? ability to obtain
robust, quality, reproducib {?@Qﬂ ultiplex amplification is
performed, 4) low stutter X¥) ion rate and 6) small
allele sizes {<500 bp) C§§Z> é@ynt of analysis of degraded

samples.

By 1997, as the {3?} munlty-wide forensic science
effort, the fol oci, all tetranucleotide repeats,
were selected 43 t for NDIS, the CODIS (COmbined DNA Index
System) Nat al D : D3s1358, THO1l, D21811, Pl8S51, D5$S818,
D138317, DlGS , CSKFiPO, vWA, D881179, TPOX, FGA. When

all 13 éigs core loci were examined, the average random match
proba y was found to be <1 in 1x10%2 among unrelated
individuals, offering the promise of individualization,.

In addition to the 13 core CODIS loci, the PowerPlex™ 16 multiplex
includes Amelogenin, a gender identification locus, and two
pentanucleotide repeat STR loci, Penta D and Penta E. STR typing,
with amplified products generated from this kit, separated by
capillary electrophoresis on the 310 and/or 3130 Genetic Analyzer
with data collecticon and analysis software employed in developing
the genetic profiles, will be used to produce STR profiles from
evidentiary material for entry into CODIS.
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Butler, J. Forensic DNA Typing: Biology and gechnology Behind
STR Markers. (2001) Academic Press.GenePrint PowerPlex™ 16
System Technical Manual

ABI PRISM™ 310 Genetic Analyzexr User's Manual

ABI 3130/3130x1 Genetic Analyzer Getting Started Guide

ABI 3130/3130x1 Genetic Analyzer Mainenance Troubleshooting
and Reference Guide

Q%
GeneMapper™ ID Software User Guide .
A\
2.0 SCOPE: %Q\
To provide a reliable method for gener‘é;ng STR genetic
profiles from forensic casework and ender DNA databasge
samples.

C)OQ

3.0 EQUIPMENT/REAGENTS:

310 and 3130 CGenetic Ana \C§§Ea Collection Software
GeneMapper™ ID Software

Computers
Heating Block (or 9 &@' ]@n ]&ler)

Benchtop Cooler

Capillaries

Capillaxy Arraa;@ Q/
Syringe O\/
Sample Tub 5\ \b t%

96 Well ctlo Sééabs and Septa
Bufferqga and S

Buffe eservoirs and Septa

PO lymer

Géﬁatlc Analyzer Buffer
PowerPlex® 16 Kit Contents
PowerPlex® 16 Matrix Standards

Deionized Formamide
Nanopure Water

4.0 PROCEDURE:
4.1 AMPLIFIED FRAGMENT DETECTION USING THE 310

Note: Prior to using the ABI PRISM™ 310 Genetic Analyzer
for samples, matrix standards must be run to achieve proper
color separation of the dyes used for the amplification
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primers, allelic ladders and size standard. To prepare a
matrix, four standards are run under the same capillary
electrophoresis conditions that will be used for samples
and allelic ladders. Use the 310 Matrix Standard set,
which includes the Fluorescein Matrix, JOE Matrix, TMR
Matrix and CXR Matrix for the blue, green, yellow and red
matrix standards, respectively. This is performed when
necessary due to performance, or after any instrument
maintenance/repair that involves adjustment/replacement of
the CCD camera or laser.

4.1.1 Turn on 1nstrument turn on comput nd refer to
ABI PRISM® 310 Genetic Analyzer! \ler g Manual
for detailed instructions on 1 ggrument set-up.
Shut down is performed in oppoSite order

(computer, then 310). The puter may be
shutdown after each run; 310 should only be
shut down if it will no Qbe use for extended

periods. Fill-in apggéb %Qformatlon in the
310 Injection Log tgh

3k§§% k%%ctlon Software. In
&

scientist may use

4,1.2 Open the ABI PRI@L
the manual con

‘temperaturaQ%et' he heat plate to 60°C
so that i to run. Using

File/New ng create a 48-well Genescan
sampl @eeK@ &i ribed in the ABI PRISM® 310
Gen User's Manual. If there is
r le sheet, 'CCD' and 'SEQFILL' may

rally, as the last two gsamples).
4% etup Check' sample sheet already on
\ he 1nsd£hment so that these samples may be
<Q placed in a pre-run by themselves, rather than
<$) adding them to the new sample sheet, Enter
appropriate identifying information for other
samples into the gample column as follows:

%

Matrix samples: FLUOR, JOE, TMR or CXR

Allelic Ladder: LADDER (or PP1l6 LADDER)

Controls: POS {or (+), etc.], NEG [or (-}, etc.],
BRB (blood reagent blank), SPRB {sperm reagent
blank), ECRB (e-cell reagent blank), etc.

Case Samples: XY¥99999999-(or /)Z%Z...,
(e.g., VM20010112-1AEC or VM20010112/1AEC) where:
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X= Specimen Type (Q=Questioned; V=Victim;
S=Suspect; E=Elimination; M=Mother; F=Alleged
Father; C=Child; PFB=Paternal uncle; FS=Paternal
Aunt; FM=Paternal Grandmother; FF=Paternal
Grandfather, etc.)

Y = Letter for Lab (M, C or P)

999999999= Lab Case Number

ZZ...= numbers and letters that desgighate case
Item (including 'SP' for sperm celldand 'EC' for

epithelial cell at end of numbep,to delineate
Eraction).

O
Using Flle/New/Injectlon gk, create a new
Genescan® Injection LlS Q}s 1ng the
appropriate sample s pull ~-down menu.
Using pull-down sel 1on o samples,
placing allelic 1 rs st and last

g8, at least every
Move the 'CCD
to the 1st and 2nd
pectively if they were
not run ar 1 atrix samples are often

analxggg)in te run. However, they may be

injection positi agsw
20-25 gamples ﬂ% a J1@ng

ples, in which case they are

ru g samples either at the beginning
a rumn.,

4. ldés%elect 4:}un module with the following settings:

Q‘OQ

GS STR POP4 (1m¢) A

Inj. kV: i5.0
Run kV: 15.0
Run °C: 60
Run Time {minutes): 30
Matrix File: none
Autcanalyze: No

Inj.Secg: 3-10 secs

3 gecg - Matrix Standards, Allelic Ladders and
lng POS control DNA (injection times may
be adjusted [3-10 seconds per analyst's
discretion] but a 3 sec., inj. time for
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single-source samples estimated at 2 1ng
generally produce good results}.

5 sec.- Samples < 1lng generally produce good
results.

4.1.5 To prepare samples for capillary electrophoresis:

Label sample tubes. For amplified products
(including controls), typically 1p¢-1.5p¢ rxn is
added to 251u¢ of ILS Master Mix (made by adding
0.5ut ILS600 size standard/sample; 24CHut
deionized formamide/sample and add gquantities
for N+2 in Master) that has been .d¥spensed into
gample tubeg. For Allelic La <s add 1p€ Ladder
to 25! Master Mix. Note: The aster mix may be
altered by adding 1ut¢ ILSé Qize to 24n¢
deionized formamide if Ibﬂsggaks are too low.

Matrix samples (2utl) ﬁ%ﬁa Zﬁg§& o 25u! of
deionized formamide Qég standard) .
4,1.6 Following samp£§é§ad1 5§§1ace septa on sample

tubes, mix asy dec and heat denature
for ~3 mlnutﬁgb mmediately chill in
benchtop Q}er ség:ace) for 23 minutes
(perforz;éi éggigﬁgg types - ladders, matrix,
cont rqb arg& a&/

4.1.7 A 1 @hbfﬁ}for run into appropriate orderxr
é%as gample sheet) in a 48-tube
uto sample tray removing any moisture
1th a ﬁiﬁwipe if necessary.

{§§g 8 Place the autosampler tray in the ingstrument and
¢lose the doors,

4.1.9 Prior to hitting the 'Run' button to start the
capillary electrophoresis, make sure that the
autosampler has been calibrated if necessary, the
syringe has sufficient polymer for the run and
ites current position is correct, and there are no
bubbles that may interfere with the run. Click
'Run' and monitor electrophoresig in the 'Raw
Data' and 'Status' windows. Each sample will
take ~40 minutes.
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4.1.10 If, at any point in the run, prior to the last
injection, the scientist notices that a sample
would benefit from re-injection (e.g., repeat
because of bad injection or to vary injection
times [from 3-10 seconds]) the gcientist may
insert a new row (Ctrl -I} and select that sample
from the pull-down menu, changing the injection
time if necessary.

4.1.11 After completion of the run finish filling out
the 310 Injection Log (Form 422A-QC).C,

N
4.2 AMPLIFIED FRAGMENT DETECTION USING 3¥§S§130

Note: Prior to using the ABI 3130 Geneébc Analyzer for
samples, a spectral calibration (ma standards} must be
run to achieve proper color separqgﬁon the dyes usged for
the amplification primers, allq%$3 1
standard. To prepare a matri fouﬁibt
undexr the same capillary elquéop e
will be used for samples a al
Matrix Standard set, whiéa ianhd
JOE Matrix, TMR Matrix,@nd Qg}

\E egpectively. This is

yellow and red matrig@b a rq§>
Q9u§25 performance, or after any
D

rg and size

Qééhrds are run
conditions that

ders. Use the 3130

e Fluorescein Matrix,

ix for the blue, green,

performed when necé&?ar
that involves

instrument main ncqéb d{
adjustment/rep%~ maé@-of<$he CCD camera or laser.

o' AV
Additional%g} a 35;&' alibration must be performed prior
to runnin ny m . The instrument uses images
collectaégﬁuring spatial calibration to establish a

relatigfship between the signal emitted for each capillary,
as w&)Y as the position where that signal falls and is
déggbted by the CCD camera. This is performed any time a
capillary is installed or replaced (including temporary
removal of a capillary) or if the instrument is moved.

4,2.1 Turn on the computer, turn on the instrument,
start Data Collection Software and wait for green
squares to appear for all applications on the
service console. Expand the necessary subfolders
on the left tree pane of Data Collection. Refer
to the ABI 3130/3130x1 Genetic Analyzers Getting
Started Guide for detailled instructions on
instrument set-up (including creation of
instrument protocols, results groups, and spatial
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calibration) .

Fill-in appropriate information in

the 3130 Injection Log (Form 422B-QC) .

Shut down is performed in the opposite order

{Data Ceollection software,

3130, then computer),

The Data Collection Software must be closed by

choosing

symbols
\Xl

‘Stop All’ and waiting for all red
to appear before closing. Never use the

to close while green or yellow symbols are

displayed.

4.2.2.1

6’0
&

S
S

&S

Casework Analytical Methods:

Page 82 of 113

Create a new plate record:

Qlul'@&@ Q«/ﬁq@

QCspeofr
D

9
O@
A\
For a spectral calibrzgigh plate expand
the tree pane of the a Collection

Software and click \siate Manager, ' under
‘ga3130xl’. Choo{éb‘New’, and £1ll in
the dialog boxe wax ‘Spectral
Calibration’ <Z p{ication. Fill in
the applica dl es on the
Spectral Q?i itor as follows
cllck OKd?wh omplete to save):
Sam

ef§é Spectral

optionally be changed to a
for injection priority.

<§astpahént Protocol 1l: Choose the
8] al instrument protocol from the
down menu

PowerPlex 16 sgpecific run module and
protocol settings for Spectral
Calibrations are as follows:

Module Type: Spectral
Template: Spect36 POP4
Ini. kV: 3

Data Delay Time: 100

Run Time (secondas): 800

Protocol Type: Spectral
DyeSet: F

Array Length: 36

Chemistry: Matrix Standard
Lower condition bound: 4.0
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Upper condition bound: 12.0

Inj.Secs: 5

4.2.2.2 For a sample plate fill out the 3130 Load

Sheet
Sheet’

(Form 216=BI) on the ‘3130 Load

tab of the Excel

spreadsheet /template, Print a copy for
the case record. Choose the ‘3130 Plate
Template’ tab and ensure the information
corresponds to the Load Sheet Gmformation
entered, Verify the informgtion on the

template is as follows:

X
%e}
Q}\

Container TMOS}&')@QK

Aggllcatigégggsgy

sﬁr

)goﬁ .
GeneMapper :xGen per Generic_Instance

S

%\Q’U{\

\&<>

\

Q‘OQ
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C

O

ﬁqgéer LADDER (or PP16_LADDER)

<&

t@é: POS [or (+), etc.], NEG [or (-

\BOQ;

), etc.], BRB {(blood reagent
blank)}, SPRB (sperm reagent
blank}), ECRB (e-cell reagent
blank}, etc.

Case Samples: XY¥99999999 ZZ..., where:

BI-210

X= Specimen Type (Q=Questioned;
V=Victim; S=Suspect;
E=Elimination; M=Mother;
F=Alleged Father; C=Child;
FB=Paternal uncle; FS=Paternal
Aunt; FM=Paternal Grandmother;
FF=Paternal Grandfather, etc.)
Y = Letter for Lab (M, C or P)
999999699= Lab Case Number
ZZ...= numbers and letters that
designate case Item {including
'SP' for sperm cell and 'EC' for
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epithelial cell at end of number
to delineate fraction}.

(e.g., VM20010112 1AEC)

Priority: May optionally be changed to a
number <100 for injection pricrity,

Sample Type: Sample Categories of
‘Sample’, ‘Allelic Ladder’, ‘Posgitive
Control’, or ‘Negative Controly, may
optionally be typed in. .

p Y Yp A\O

Results Group 1: Ent%%§ghe appropriate
results group. These e typically

denoted by the anal initials and
should automatica populate from the
Load Sheet. {Fb

Instrument aggtoc

C%ﬁéfﬁnter the

approprianf{ns protocol (i.e.,

PP16_5 6\ ppde c, PPl6_10 sec).
<

Powq@lex\f}' ific run module and

)s) co e g for sawmple plates are

\QMO e %p : Regular

x>§§> pt:tz: HIDFragmentAnalysis36_ POP4
t 3
O 0 R ime (seconds):2000
Protocol Type: Regular
DyeSet: F

Inj.Secs: 3-10

3 secs - Allelic Laddexs and 1lng POS
control DNA (injection times may
be adjusted [3-10 seconds per
analyst's discretion] but a 3
sec. inj. time for single-gource
samples estimated at 2 1ng
generally produce good results).

5 gecs.- Samples < 1lng generally produce
good results,
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4.2.2.3 Delete any unused wells. Perform a ‘'Save
Ag’ of the Plate Template Worksheet to
disc (i.e. USB drive) for subsequent
transfer to the ABI 3130, The document
must be saved as a .txt file (tab
delimited).

4.2.2.4 Import the previously saved plate record by
gselecting ‘Import’ on the ‘Plate Manager’
window. Browse to locate the Gaved .txt
file and choose ‘OK’. O

A\

4,2.2.5 Open the imported plat Qéﬁord by
highlighting it and cl ing ‘Edit’.
Review the informat'é@ in the GeneMapper
Plate Editor to e e that it is correct
or make changes sary. Click ‘0OK’

when completeQQ 6@ t plate record.
<%;e run of a gample
.g. ction times), select
Ediuégdd/ﬁghp n in the GeneMapper
Pl\\@: Eqht S?dow. This will add
é&ﬁ ults Group and Instrument
l&i umng to the end of the plate
These additional runs may be
any point in the run, prior to

Q st injection, if the scientist
\:> ﬁépces that a sample would benefit from

4.2.2.6 To perfoé?»mo t

{SA Q} injection (e.g., repeat because of bad

<§5 injection or to vary injection times
<$) [from 3-10 seconds]). Additional Results
<2 Groups and Instrument Protocols may also

be filled in on the original Load Sheet
template prior to importing.

4.2.3 In the manual control window, the scientist may
choose to set the oven to 60°C so that it will be
ready to run. Choose Oven in the ‘'Send Defined
Command for’ drop down menu box. In the ‘Command
Name’ box, choose Turn On/Off oven, with a
‘Value’ of On, and click ‘Send Command’. Next,
in the 'Command Name' box, choose Set oven
temperature, with a ‘Value’ of 60.0 and click
‘Send command’. MNote: once the oven has been
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turned on and the temperature set, the oven will
only preheat for 45 minutes before shutting
itself off.

4.2.4 Prepare samples for capillary electrophoresis:

4.2.4.1 Por amplified products (including
controlsg), typically inf-1.5u¢ rxn is
added to 10ut of ILS Master Mix (made by
adding 0.5u¢ ILS600 size standard/sample;
5.5n¢ deionized formamide/sampie and
adding quantities for N+2 i Qhaster) that
has been dispensed into ﬁ?~wells of a
pre-labeled plate. For@llelic Ladders
add 1p{ Ladder to 10n aster Mix. Note:
The master mix may é@alterad by adding
0.25ut ILS600 81zq> 9.75ul deionized
formamide if IL ea are too high.

d 1:10 in
ach matrix dye
d to 480u!¢ of
{without sgize

4,2,4.2 Matrix samp ﬁg i

Nanopure
25 it of the fragment

fragment

de1on1 @@“

sta

ml four wells on the pre-
f%bengbp te, which will include each of
Qhe £5 r&%ﬁlllarles (e.g. wells Al

4.2.5 Qﬁglo a%é;Ee addition, place a plate septa on
heat denature for ~3 minutes at
XSSS *C. ﬁaaedlately chill in benchtop cooler (or
<Q on ice) for 23 minutes {(perform on all sample
<$) types - ladders, matrix, controls and samples) .
<2 Note: the plate septa may be cut to cover only

those well columng being used on smaller plate
runs.,

4.2.6 Place the sample plate into the plate base and
secure the plate retainer clip on top, making
gure that no gray is visible through the holes.

4,.2.7 Place the plate assembly in the instrument and
close the doors. The plate map on the ‘Plate
View’ window, under ‘Run Scheduler’ will turn
vellow when the plate is in place and has been
detected by the instrument.
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4.2.8 Prior to running the plate, confirm that dye set
F is selected and the correct active calibration
for dye set F is set in spectral viewer.

4.2.9 Locate the plate record in the ‘Plate View’
window and highlight it by clicking on it once.
With the plate record highlighted, click the
plate map to link the plate to that specific
record. The plate map will turn from yellow to
green when it is successfully linked.G)Verify the
correct scheduling of the run in t Run View’
window. Select a run and confir \ghat the
corresponding wells highlightjﬁé& the plate
diagram are correct for that . Make
adjustments to the plate re d if necessary.

4.2.10 Click the green Run InsQébme s\arrow button in
the toolbar to start?ee rumy )()nitor
electrophoresis by v run, view,
array, or capilla vé%we ndow. Each
injection (set o ou a g) will take ~45
minutes. Notgz to\gy uplicate plate record,
the plate m eeQSbo nlinked prior to
linking thggﬁupﬁépa ecord. This is done by
highlight{ag ntly linked plate record

and c¢li€hing QOun¥ink’ .
R

4.2.11 Afbé§~c etdon of the gpectral calibration xrun,
ORpEN K?.‘ ral Viewer’ window to evaluate the
S ecBé} set the active calibration. Confirm
i§' hat DyéCBet F is selected. Click on individual
<$b wells in the plate diagram to see results for
<$) each of the four capillaries. For each
capillary, verify that four peaks are present in
the spectral profile (upper pane), that the order
of the peaks are, from left to right, blue-green-
yellow-red, and that the peaks are regular in
appearance. Next verify that four peaks are
present in the raw data profile (lower pane),
that the order of the peaks are, from left to
right, red-yellow-green-blue, and that the peak
heights are above 750RFU (1,000-4,000 RFU is

%

ideal). If all four capillaries pass, then the
calibration should be saved and set as the active
calibration,
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Note: All four capillaries must pass in order to
accept a spectral calibration. A passing
capiliary will be colored green in the plate
diagram. Additionally, capillary status may be
viewed in the ‘Event Log’ under ‘Instrument
Status’. Rerun the spectral calibration as
necessary until all four capillaries pass.

4.2.12 After completion of the run finish filling out
the 3130 Injection Log (Form 422B-QC).

9
0

4.3 DATA ANALYSIS: GENEMAPPER® ID (GMID) \A\

4.3.1 Data analysis is NOT performedgén the instrument
computers. Transfer the rupfolder {(including

the sample sheet for 310 = and plate record
for 3130 runs) to an anak 31 omputer using a
portable USB drive. gis and review
are complete, a cop older and GMID
project (8) will analysis computer
until CD/DVD a en completed. The
Run Folder on Sée i Qir computer wmay be
deleted at t QE e-specific CDs will be
made for %\@: Lébrequest

Note: E)or gp%naly51s, the appropriate
pan st be imported into GeneMapper@

y, previously run 310 Macintosh
be converted to PC files using
in’ conversion program.
@

(ézb Set up the analysis methods for GMID analysis as
<$) follows (analysig methods are created and stored

<2 in the ‘Analysis Methods’ tab in ‘GeneMapper

Manager’) :

‘General’Tab: Name the analysis method so that it
reflects what the method is (e.g. 310PPl6-
150RFU) .

‘Allele’ Tab: Choose the appropriate bin set.
Choose ‘Use marker-specific stutter ratio if
available’, and ensure ‘minug stutter distances’
are from 3.25 to 4.75 for tetra and from 4.25 Lo
5.75 for penta. All others should be 0.

Revigion 10
Casework Analytical Methods: BI-210 5/5/10
Page 88 of 113 Issuing Authority: Quality Manager




‘Peak Detector’ Tab: Advanced Peak Detection
Algorithm, partial gizing (80-550 oxr 600}, light
smoothing, Local Southern size calling method
with baseline window of 51 pts, min. peak half
width = 2, polynomial degree = 3, peak window
glze = 15, and slope thresholds = 0,

Analysis range may be set to either full or
partial and is empirically determined for each
run and/or instrument. When using partial range,
the start and stop points are determined by a
review of the raw data and choosi CEZints that
will not include the primer peaks \b t will cover
the size range of 80 to 2500 b égg

Peak Amplitude Thresholds w«éi depend on sample
quality. Generally 150 rﬂ?~ hreshold in all

colors. Rfu threshold alsed in Blue,
Green and Yellow for ders Rfu
threshold may be l u at the
analyst's dlscret1 RFU Threshold) .
Lowering of rfu ow 70 rfu (to 250)
ghould be done 1th Qh and only if the data

generally apQghrs od and without
exceggive Q@elléﬁ round or artifacts.
d

Peaks bel 5%@&@ eemed inconclusive,

\peiggﬁh 1<§§' : The minimum peak height ratio
te

Balance should be get at 0.7.
ﬁ k width to 1.5 bp and pull-up
The signal level and allele

\S&umber MED be set according to analyst preference

Q‘OQ

and sample type.

‘Quality Flags’ Tab: The gquality flags are only
used ag a tool to aid in data analysis and review
(i.e. to assist in calling attention to potential
artifacts or data quality concerns). These flag
settings may be adjusted according to analyst
preference and sgample quality.

Create and store a size standard for GMID
analysis, under the ‘Size Standards’ tab in
‘GeneMapper Manager’. Name the size standard so
that it reflects what the standard is (e.qg.
ILS600 80-600).
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Data analygis will be performed using the ‘Basic
or Advanced’ gsize standard. The size standard
consistg of the following peaks: 60, 80, 100,
120, 140, 160, 180, 200, 225, 250, 275, 300, 325,
350, 375, 400, 425, 450, 475, 500, 550, and 600
(the 60 and 600 peaks may be optionally defined
by the analyst).

Create a matrix for GMID analysis of 310 data

(3130 data do not require a matrix) under the

‘Matriceg’ tab in ‘GeneMapper Managerq, Matrix

name is the date “MMDDYY” followed, Efb“Matrlx”

Qb

4.3.4.1 Review the Raw Data of Qﬁ> Fluor, JOE,
TMR and CXR standards C@ the GMID project
(see 4.3.5 and 4.3.6{Dand record an 'x!
value that is aft he primer peak, in
an area of relatd®el lat baseline
signal for e K) at tandard Note:

the 'Analy an e' include 2 5
peaks for. tandard

4.3.4.2 In the at*@é‘%ﬁé} r’ window, Click on a
'dye\g@10<$} lect the corregponding

MaQ@}x .fsa file(e.g., Blue
anR dard), and then enter the
lue that you recorded from

a for that sample. Repeat for

he Matrix Standards and click
e' to generate a new Matrix file,

{é& 3. 4 3 @Beck to see that the numerical value

<
&S

trends indicate a good matrix (numbers on
diagonal are '1.0000' and decrease from
that value in each column.

4.3.4.4 Prior to clicking ‘0K’ to save the newly
created matrix, it must be printed. This
is done by pressing “shift” and
“‘printscreen” simultaneously to take a
snapshot of the matrix screen. Next,
open Microszoft Word and paste the screen-
shot intoc the blank document. The
gcreen-shot may then be printed as a Word
document. Once the matrix has been
printed, click ‘OK’ on the matrix editor
window.
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4.3.4.5 Check Matrix guality by applying it to
previocusly run samples, such as ladder,
pogitive, and negative controls. Print
each of the four, color plots and file in
the QC log for the instrument.

The matrix may also be evaluated by
applying it to the individual matrix
samples in the GMID project. When
applying it to itself, the Anq}ys&s
Method chosen for analysis, 2 as
described in 4.3.2, excepngt e peak
detection algorithm mug e Classic

instead of Advanced. amine the data

generated. The sam g should have peaks

in the standard c but profiles should

be relatively E;?b in<khe other 3 colors.
R (yellow} into

With the exceg:e
CXR (red) d~ should not
exceed 105() t1 ted, print out a 4-

color el ro r3§$p plot, for each
Matr3.x<%é§i;é§$@53

le in the QC log for
the tr\@nbo

4.3.5 Create a @el@?p Q/ Project:
4.3, 5&§>Fr héééMID main menu, select File/Add

o project. Highlight the
iate run feolder in the pop-up
(> \:> Oow and click ‘Add to List’. Once the
@ @n folder has been copied to the column
<Q on the right, click ‘Add’ to populate the
<2<$) project with the samples in the run
folder.

4.3.5.2 In the Samples table, for each sample,
select the gample type, analysis method,
panel, sgize standard, and matrix (310
data only) from the pull-down lists.
Ladders wmust be assigned the sample type
of ‘Allelic Ladder’ for the analysis to
occur. In order to use the control
concordance quality flag, all controls
must be marked appropriately as either
‘Pogitive Control’, or ‘Negative
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Control’, All others may be marked as
‘Sample’ .

4.3.5.3 Save the project as the date MMDDYY,
followed by Matrix, or case §# (and any
other descriptors that may be necessary) .
A gseparate project should be created for
individual cases. To do this, highlight
the samples not associated with the
particular case and choose Edit/Delete
from the project main menu. Qationally,
samples may be added to thsggﬁoject
individually, rather than\s e entire run
folder. Note: the analxéﬁd project will
be exported to the run-folder at the
completion of analxsgb/review.

4,3.5.4 Analyze the samg&ég\b clicking the green

Analyze buttqgé) e project has not
already bee ve a “bmpt will appear

If
&
to enter acg?oje§t§§§§§§before analysis

will cc&rt@ceﬁQ
<
4.3.6 Evaluate Geni@pp\&bgdta:
>
4.3.6.1 T%\R 6a aQay be reviewed to determine

X8 s,(i rt/stop points, or to
i agseline problems, off-scale
a cegsive 'spilkes! or other
ieg that may interfere with data
\\ \:> a sis and require re-injection or
{§. @b er corrective measureg. Expand the
<§5 run folder located in the navigation pane
<$) on the left. Highlight the sample(s) of
interest to view the asgsociated sample
information, raw data and EPT data.
Minimize or highlight the run folder to
return to the main project window.

4.3.6.2 Check the ‘8Q’ (sizing gquality) for all
samples. A green square indicates that
the sample hasg passed the sizing criteria
and need not be manually examined.
Examine the size standard of each sample
with yellow and/or red 'SQ’ to confirm
correct asgsignment of fragment sizes,
Highlight the sample(s) of interest and
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click the Size Match Editor button. If
necegsaxry, adjust the peak assignments by
right clicking on a peak and deleting,
adding, and/or changing values. If all
peaks are correctly labeled but the
guality score is below 1.0 (may be
checked by choosing Tools/Check Sizing
Quality), click the ‘Override SQ’ button
to set the 8Q to 1.0. Once all edits
have been made, c¢lick ‘*OK’ to save the
changes and close the Size Mazah Editor
{clicking ‘Apply’ saves th$$§hanges but
leaves the Size Match EJit®x open).

These samples are read r reanalysis in
the project window. &5

O
Note: Data may sti \be deemed acceptable
without the ILS,é@ or 600 bp peaks
present. d@utl peaks are
assigned b g% through of TMR
peaks (typi ll \Am enin peaks), the
901entls Analy51s Method,
with a 1nc Qp e u threshold for the
red Q@nn vent these peaks from

H%§g§ deé§ct if desired.

lue, green, and yellow
dders Check that correct
a551gnments were made.

\§ \:§> t GMID automatically averages all

{§. id ladders in a run for genotyping.
<§5 Genotypes are assigned by comparing the

<$) gsizings of unknown alleles from samples

with the sizings of known alleles
contained within the averaged allelic
ladders of each locus. A ladder(s) may
be omitted from analysis by deleting it
from the main project window prior to
analysis.

4.3.6.4 Data may be examined in various
combinations of colors and/oxr tables to
identify bleed-through, spikes, stutter,
-A, off-ladder variants, etc. Sample
Plots viewed from the ‘Samples’
tab/window, allows all loci in a given
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color(s) to be viewed simultaneously.

The Sample Plots view from the
‘Genotypes’ tab/window; however, allows
loci to be viewed individually (more than
one locus can be viewed at the same time
by adjusting the number of panes
displayed) .

4.3,6.5 GeneMapperm ID includes a series of
quality flags (PQVs) to alert the analyst
of potential sample quality ceucerns. A
green square indicates tha&sgbmple data
has passed all of the qua checks, but
yellow oxr red indicate t the data has
a problem with one or ﬁbre of the quality
checks. A yellow or (wed flag does not
neceggarily mean t the data is bad or
unusable and the agg%gre not to be

relied on SOngFD €§é nalyst may choose
to uge the P n cg%é&nation with

manual dat t<§? to aid in the
1dent1f1 d-through, spikes,
stutte varlants, -A, etoc.
Once Qpe Q} been evaluated and
qga e, the analyst may choose

e yellow or red Genotype
Q;ua flag by right clicking on
ih the Genotypes Sample Plots
\ \&I:e- overriding the GQ flag will
*\ <§;b 11 other flags to turn from the
’&0 0 o nal color to gray.
\ 4,3.6.6 All negative controlsg (including reagent
<$§Q blanks)} should be examined to verify that
<2 each displays a relatively flat baseline
in blue, green and yellow.

4.3.6.7 Review all samples (including positive
controls) for the above listed
‘artifacts’ and evaluate: peak height and
shape, matrix gqguality, and individual
sample profiles. Compare each sample
with the allelic ladder(s) and examine
for off-ladder or microvariantsg, signals
that were too low to be genotyped and
assignment of genotypes to stutter peaks
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(or minoxr peaks that may have been
subtracted as 'stutter', etc.

4.3.6.8 Reanalyze individual samples with
different Analysis Methods, as necessary
if the rfu cut-off will need to be
changed.

4.3.6.9 Edit peaks as necessary, by right

clicking on the peak label and selecting
tadd allele’, ‘delete allele’ cor ‘rename
allele’. The allele should-8e¢ labeled,
at minimum with the allelgx all, however
the analyst may select q§§to four allele
labels, including pea eight and size,
from the ‘Plot Sett g8 Editor’ window.
Note: labels addeQ;' artlfact peaks,

such as spike, . will appear
in the Genoty, é@ ta 5 an additional

allele.
4.3.6.10 Samplesﬁé @%a@s an off-ladder (<
or > 8 @ est ladder allele,
resg@lv § allele, or
ﬁ;fzileles with incomplete
ﬁ%pea (2} should be re-analyzed
tlon where necessary f{e.g.
ev y profile in nonsuspect case).
iants will be labeled and
d as "X.Y" (where X is the number
mplete repeats and Y is the number
\ basepalrs of the incomplete repeat).
Off-ladder will be reported as > or < the
{F§Q largest or smallest ladder allele,
respectively. Note: the nomenclature for
upload to NDIS may necessitate a change
in allele designation.

%

4.3.6.11 GMID automatically flags ocff-scale
(camera saturation) data. This data may
still be acceptable if it is limited to a
few or a single peak and the overall data
for that sample is of good gquality (see
4.4.2.4).

4.,3,6,12 Export an allele/genoctypes table to
Excel and save it in the run folder. The
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e table will be printed for the case file.

- The table may also be exported as a .cmf
file for CODIS import. To create a .cmf
file, the specimen category must be
assigned and the export fields set in the
‘CODIS Export Manager’ under tools in the
main menu,

4,3,6.,13 Print the ‘Samples Plots’ for case
files. Only one of the allelic ladders
need be printed for documentatdon

purposes. ‘Cgb
Qb
®\
4.4 STR INTERPRETATION GUIDELINES AND SI%ISTICAL ANALYSES
O\O

4.4.1 CONTROLS

4.4.1.1 The purposeg@\cﬁﬁ% NT BLANK (RB) is
t

to determi if gents used for
DNA extrqéglo is ion were
contam 1 tman DNA and as a

meth ring facility
ta {ba In GeneMapper , ID
reshold should only
e CXR (red dye) lane,
1ng to the ILS600 size
é§> . Electropherograms for the
green and yellow dyes should show
\:> atively flat baseline throughout

e range {discounting primer signal,

{§. luorescent 'spikes' or CXR bleed-
<§b through) If detectable signal, with
<$) characteristic 'peak' shape is visible
<2 in the electropherogram of a reagent

blank and does not disappear upon re-
injection, results for all associated
samples may be deemed inconclusive
{clogse examination at 50 rfu is
performed on all samples to examine for
presence of any alleles seen in the
RB). Data may be deemed acceptable if
contamination is 'isolated' to the RB.
The reagent blank should be treated the
same as the least concentrated DNA
sample within the associated batch, in
terms of volume and amount amplified,
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4.4.1.2

injection time/amount, and analysis
threshold. Additionally, the reagent
blank will be reamplified with samples
from the set if any of the
amplifications conditions are more
gensitive than the original.

The purpose of the POSITIVE
AMPLIFICATION CONTROL (99%47A DNA
supplied with the PP16 kit) is to
assess the amplification progess,
ensuring that adequate sa e amplified
gimultaneously would pr ce an
appropriate signal. expected
alleles (see below) @st be detected,
using standard pardmeters or all of the
samples associa @ with amplification
may be deemed ib onelusive. Data may
be deemed %gh f all alleles are
present (th gh spm e below 150-rfu
threshol ANeath ‘%%er positive

controE% &e ct§§§ Control) appears as
expe {sb problem is confined
ple)

= Q¥ ‘b@’"

LOCUS Q &@\\E’NQKQP'E LOCUS GENOTYPE

D3 (‘\\, THO1 8,9.3

11.0 q‘w 30 D18851 15,19

2,13 D5S818 11,11

3&) 11,11 D75820 10,11

@ D168539) 11,12 CSF1PO 10,12
Penta D 12,12 AMELOGENIN X, X

KOQ VWA 17,18 D8S1179 13,13
Q TPOX 8,8 FCGA 23,24

4.4.1.3 The purpose of the NEGATIVE

Casework Analytical Methods:
Page 97 of 113

AMPLIFICATION CONTROL is to determine
if any human DNA contamination occurred
in the process of amplification set-up
{or beyond that point) and as another
method of monitoring facility
decontamination. In the GeneMapper ID
electropherograms, peaks above
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threshold should only appear in the CXR
(red dye} lane, corresponding to the
ILS600 size standard.

Electropherogramg for the blue, green
and yellow dyes should show a
relatively flat baseline throughout the
range (discounting primer signal,
fluorescent 'spikes' or CXR bleed-
through). If detectable signal, with
characteristic 'peak' shape, 1g visible
in the electropherogram of gonegative
amplification control and @es not
digappear upon re—inject& , results
for all of the sample ssoclated with
that amplification wi be examined for
the presence of t same peak(s). It
is possible, sir@ this control is
processed last.@nd iks tube

deliberatel é;éft ep during the
amplificatfgﬁ %%o demonstrate

set ugﬁs

maximum,qé@ta at<§? potential), that

it onu@ eK §$ gample affected.
<

trafd (ébaks appear only in this

T E%i&

ata for other samples

If, €%
Ay
Q;ES ted\ith that amplification need
O no {Zan

ed inconclusive. This
ce should be documented and the

Ci lst's determination (and basis
t) documented in the case file.
@ 4.4.1.@)The purpose of an EXTRACTION CONTROL
%) sample is primarily to assess correct
XS

genotyping, however, it does take
measure of all of the steps in the
analytical process from extraction
through allele designation. The
extraction controls consist of ~3mm?
cuttings of previously typed
bloodstains prepared in batches. 2aAn
extraction control must be run with
every batch of forensic cases (will
generally be extracted with reference
samples or non-semen evidence)}. The
reviewing scientisgt will complete an
Extraction Control Check Form (Form
212-BI) for verifying correct

%
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genotype{s}). A copy of this form will
be included in each associated case
file. Failure of the extraction
control, if isolated to that sample,
will not deem other samples
inconcluzive.

4.4.2 RFU THRESHOLD:

4.4.2.1 For reference blood or oral standards
{excluding autopsy or othercgsamples
that may be degraded or o @Aimited
guantity), a minimum of rfu should
be achieved for data ’%eptance. If
necessary, go back irthe process as
follows: repeat i ction {(changing
injection time; D10 seconds allowable

range), or pe<§§ m xs analysis (i.e.,
changing a X&ified product

added for f gm n ysis), or re-
ampllflcigg céégge DNA template),
or re—é§bra€§1 n§§>
4.4.2.2 Fo len €Lke components (or low-
%? ség &urce forensic samples), a
50 rfus may be used (see
Detectlon . However,
Q} g on signal/baseline may be
\6 e@‘e@ inconclusive.
‘\ &
éC}.B{ﬁgaks below the analysis threshold
{SA C) based on data obtained and
gignal/baseline) will not be
<2<F§Q interpreted but should be noted as

being present in the case notes (eg. on
the table of results).

4.4.2.4 Peaks marked as off-scale in GeneMapper®
ID (indicating camera saturation) will
not be interpreted if multiple peaks
are affected and if it causes excessive
artifacts (i.e. split peaks, increased
stutter, pull-up, etc.) which interfere
with data interpretation {see
4,3.6.11). If the overall quality of
the data is not acceptable, the szample
must be diluted, re-injected (3-10
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seconds), reanalyzed (decrease the
amount of amplified product added) or
re-amplified (decrease DNA template) as
deemed appropriate by the scientist.

4,4,2,5 Multiplex amplification kits are
designed so that heterozygous loci in
single-source samples generally
demonstrate relatively balanced peak
heights [typically 270% peak height
ratio (phxr)]. Some samples¢»although
single-source, may at ti demonstrate
greater imbalance due gﬁ\ egradation,
gtochastic effects, p¥imer binding site
mutations, preferentiadl amplification,
etc. Peak height\éatios for these loci
(<70% phr) will flagged in

GeneMapper® ID\@ Qﬁ
AN
4.4.3 EXTRA PEAKS (NON—MIJ% E{() %

Q)
4.4,3.1PCR a \fi %o STR loci typically
produges &Sblﬁzé roduct peak one core
re t u@it ter than the main allele
Cgsak (@}4 tetranucleotide loci and
5{5@5 n¥anucleotide loci). This
()lniQk is referred to as the stutter
é§>’ gga . ercent stutter generally
\§> C§)n eates with allele length and does
s‘\ o hange significantly with the
QIR . . .
<29ant1ty of input DNA (peak heights

& ithin ~150-4500 RFU). The measurement
(55 of percent stutter may be unnaturally
@) high for main peaks that are off-scale
<
<2 or due to problems with matrix

performance and can be corrected by
diluting (or reamplifying less DNA) the
sample and/or applying a new matrix.
Locli stutter values are listed in
Appendix A to assess potential
contribution to peaks in stutter
positions.

4.4.3.2 Electronic or fluorescent spikes are
random events that produce generally
spike-shaped peaks in most or all dye
colors at the same location (equivalent
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bp size) within a single injection.
Peak heightszs usually vary between dye
colors for a given spike. These
anomalies are generally not reproducible
and will typically be eliminated upon
reinjection. If the spike is above the
analysis threshod and falls within an
allelic range that could interfere with
either computer analysis or scientist's
analysis, the scientist will label the
spike in the GeneMapper® ID seftware so
that it appears on the p;kéZEd
electropherograms. \A\

< .
4.4.3.3 Dye “blobs” are anoméiles that typicaily
occur in the same aﬁproximate location
in multiple inje ons and do not always
disappear upon thn tion Blobs

generally look) ike) d or irregular
peaks and Q; 51ngle color or
multiple s\at game approximate

locatiq§$but<©an y in height. The

blob ﬁéouLQ?§e eled on the

el o {in GMID) if it falls
@hln stic region and is of

n§§5 ize to potentially

a&%%ﬁlth analysis.

{\@% .6@?e Qﬁrough or pulli-up peaks are a
535 .

'o

<> of the matrix not correcting for
O \:> 429 of the sgpectral overlap (most common
{SA (:hlth the PowerPlex 16 kit from yellow
%) into red) and may be increased due to
<$§Q off-scale peaks. These pull-up peaks
<2 are in the same location (same bp size)
as peaks in another color(s) and are
easily recognized. The presence of
bleed-through should be labeled on the
corresponding electropherogram (in GMID)
if it falls within a diagnostic region
and ig of gignificant size to
potentially interfere with analysis. If
exceggive bleed-through occurs in a
color other than red, and is not due to
off-gscale data, a new matrix may be used
at the analyst’s discretion to correct
for the problem.
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4,4,3.5 Tag Polymerase can catalyze the addition
of a single nucleotide (predominantly
adenosine) to the 3’ ends of double
gtranded PCR product, resulting in
product one base palir longer than the
actual target sequence (+A).
Amplification parameters include a final
extension time, so that the reaction is
driven to full A additiomn (i.e. all
product is +A). Split-peakasmay occur
as a result of incomplete addition and
appear as a single alleii}represented by
two peaks one base p%? part A and
+A). This can occur en the amount of
template DNA is tzgggreat {overloaded
sample) . In thlS stance, Tag is unable
to add the A n @.eo e to the entire
amount of p ated in the time

allotted. rq%? will typically
contailn Qggb q%ﬁe as well., Split
peaks c@x Q\@ated by incubating
sampl 8 a & r an additional 45
mln@es, ‘(fblgnéd by dilution prior to
ngpn Qi) It may be necessary to re-

l{?@ E?; gample with less template
&" &

4.4.4 r@cru é’@%

<§' 4.4.4$i>1f, after the elimination of possible
<Q stutter and/or bleed-through, a profile
<$) shows at least 3 peaks at 2 or more
<2 loci, this is strong evidence of a
mixture,

4.4.4.2 Loc¢i that demonstrate only two alleles
but have a heterozygous ratio of <70%
may also be indicative of a wmixture.
However, 1f data are obtained from
multiple loci, a scientist should
expect to gee this or other mixture
indications (> 2 alleles) at additional
loci.

Revision 10
Casework Analytical Methods: BI-210 5/5/10

Page 102 of 113 Issuing Authority: Quality Manager



4.4.4.3 Mixture asgsegsment, in terms of
determining the presence of a mixture
(# of potential contributors) and
probable locus genotypes is performed
prior to examining the reference
profiles.

4.4.4.4 In a probable 2-person mixture (no more
than 4 alleles at any given locus) it
may be possible to determine a major
versus minor contributor atCgome or all
loci. A major profile iscghe in which
a distinct, predominant\ﬁNA profile is
present (as determin y number of
peaksg, relative peakHeights, and peak
balance})., A mino Gontributor is the
less predominanmsggA profile in the
mixture.

\6
@%Q A

4.4.4.5 For loci %ﬁ major/minor
genotyp goar ible (this will
occur KSE ix of more than two
1nd1$2duai§? 2?5}, both genotypes may
be\ghpos\
4.4.4. 6%1\?& eterozygous peak ratios are
complete balance), caution
exercmsed in determining
&) d alleleg", as a scientist does

\:§} n@? now (a prlorl) which allele of a

\§ erozygous individual may be
<§' ()predominant (i.e., the "highest rfu
<Q peak" in the 3-peak mixture may not be
<$) the shared allele). Calculations to
<2 determine the relative peak height
ratios of 3-peak loci may be performed
to assgist in this determination (see
Appendix B for calculation examples) .

4.4.4.7 PFor samples where distinct genotypes
are discernable, ‘single-source’
gtatistics are calculated for the
individual profile(s} in the event of a
profile match. It is more common;
however, to only report a distinct
major profile, due to the possibility
of shared and/or dropped-out alleles in
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a minor component., Caution should be
exerciged when reporting a distinct
minor profile for a sample.

4.4.4.8 Minoxr contributors in which a distinct
minor genotype cannot clearly be
determined will be reported as an
inclusion/cannot be excluded (all minor
alleles in the sample accounted for) or
an exclusion (all or majority of the
minor alleles in the sample Gyot
accounted for) and statig s will not
be calculated for that mihor
contributor. It is ible that an
individual may not b xcluded ag a
possible contributé@ of the minor

component, even AF some of the
reference alleld@s not be present.
This would r_ ¥y low level DNA and

when there_ 1 aﬂ:inq%g tion of possible

allele d\\z@% ouby &)

4.4.4.9 Possf%l Qﬁt *ﬁbtors to a mixture
Qh d;éb enotypes cannot be
/or mixtures of more than
als will be reported as
(all reference sample
present in the mixture), cannot
uded (majority of reference
{> ed%b es presgent in the mixture but may
\:> low level and have some indication
<§' C)of allele drop-out), or exclusions
<Q {(majority or all of reference alleles
<$) not present in the mixture) .
Statistical interpretation will
demonstrate the significance (or lack
thereof) of the data.

%

4.4.4.10A sample with interpretable peaks at
one or more loci may be reported even
if no peaks are detected at additional
loci (i.e. partial profiles);
statigtical interpretation will
demonstrate the gignificance {or lack
thereof) of the data.

4,4,5 STRe: STATISTICAL GUIDELINES
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To present the significance of a match between STR
profiles, the scientist uses the population
digtribution (frequency) of alleles at the various loci
examined to assess how likely it is that this match
might occur by chance. This general concept forms the
bagis of all calculationsg used in the reporting of
forensic "matches”.

4.4.5.1 The frequency of occurrence of a STR
profile obtained from an evddentiary
gample will be determine
examination of the freqﬁ?ﬂcy in the
FBI's Caucasian, Afﬁiéa American and
Hispanic databases alculations will
be performed usi ‘QO;\Gzhe Popstats and/or
DNAView programg&, Additional
population da lso be usged when

availabkle qggbrel to a particular
case (See nual, section
11.2. 6 f of statistical
f reqs es{Q é

4.4,5.2 Th%%f qgﬁ Cébr a heterozygous

CE; 1@} ermined by the equation
(p®§§b 22
4, 4(§ &uency for a homozygous profile
x‘e> Trmlned by the equation f(p = p?
<> -p)6B, where 6 = 0.01 except where
\§<> \:> all isolated populations (e.g.,
{§' C)Native Americans) may be relevant, in
%, which case, 6=0.03.

XS
4.4,5.4 For single-source evidentiary samples
{or mixtures for which a distinct
genotype (s} is discernible) the
gtatistical consideration will be in
the form of a RANDOM MATCH PROBABILITY
{RMP; or inverse probability of
inclusion). The RMP is the inverse of
the calculated profile fregquency (e.qg.,
for fism profile) = 2 X 107, RMP= 1 in 5 x
10"®; See Biology QA Manual, section
11.2.6 for reporting of statistical
frequencies) .

%
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4.4.5.5 For mixtures for which distinct
genoctypes are not discernible, and one
or more of the agsociated reference
gamples are included in the mixture,
the scientist may elect to use either
the LIKELIHOOD RATIO (LR), PROBABILITY
OF EXCLUSION (CPE), or PROBABILITY OF
INCLUSION (CPI).

The LR compares the probability of the
occurrence of the evidentia®y profile

under two hypotheses reg ng the
compogition of the pro%f& and ig in
the form:

&°
LR = P(evidentiariG@TR profile|H;)
(ev1dent1a§§’STR profile|H,)

The larger g@ Qh more likely H;
was the t ﬁgx i {See Bioclogy QA
Manual, (;5 6 for reporting of

stati cieg). For a
patefélty €§1 tion, this corresponds

toxghe RS> nity Index}.

Q?Xe\ ) repregents the probability
Ki domly selected individual
é§> ggegs one or more allelesg
Q) istent with the crime scene stain
aternity). It is the complement
4\ \:> the RANDOM MAN NOT EXCLUDED (or
{5' C)"inclusion probability"; Pip).

{F§Q The PE and PI do not take into account
the number of contributors, the
principals' genotypes (i.e., the fact
that they could account for the
profile) or the evidence (e.g., peak
height differences allowing pxobable
donor assignment). They are calculated
as follows:

Pr = 1-Pg

Where Py = (p1 + P2 +P3 ...Px)> (the
square of the sum of the frequencies of
all alleles present in the evidentiary
sample). The Prcombinea (CPI) may be
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calculated by multiplying the P; for
each locus.

The Ppcombinea (For all of the loci
combined/CPE} is as follows:

Pecombined = 1 — Preombinea, ©r 1=[(1l- Pg) {1-
Pgz) {1~ Pg3) ... (1- Pms)]

(See Biology QA Manual, section 11.2.6
for reporting of statistical
frequencies) .

q ®6

4.4.5.6 In addition to the LR PE used in

paternity, the prob tgity of paternity
may be used. Howeve given that this
statistic require‘caon—genetic

information (i.e»7 the prior odde of

paternity), thgbpr' odds used (e.g.,

50%) shoul g{tly stated (See
ion 11.2.6 for

Biclogy Qﬁg anu
£

report {&
,\ @
4.4.5.7 In mé%y ﬂQ?b €j§>cases, the denominator
oﬁQ?he iﬁ? ined for an evidentiary
analysig of several
ol§$a Qgé STR loci, exceeds the
g€idn of the world several-fold.

éé§> ,gbw ﬁ%?, no reascnable individual would

ical frequencies) .,

A\ \the assertion that every
s‘\ QS vidual in the world need be
’<> <&pn51dered a potential DNA source in
\ C)the context of a given case, 'SOURCE
<Q ATTRIBUTION' (see Budowle, B. et al,
{S) Source Attribution of a Forensic DNA
<2 profile. Forensic Science

Communications. 2{3) July 2000) is the
result of a statistical approach to
'operationally' define uniqueness
(agsess whether a given multi-locus DNA
profile could be considered unique for
a given case).

The equation pySl-{1-o)*N ~a/N, is used
to determine maximum RMP (p,) that would
support 'source attribution' for a
relevant population sample size (N) and
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selected confidence limit {i.e.,
o=0.01; 1l-0=99% confidence).

The FBI hag selected an upper
confidence limit (UCL) of 99% (a=0.01)
and an "N" equivalent to the U.S.
population (2.6 x 10° pre-2000 census).
This is reasonable as the FBI performs
casework for jurisdictions all over the
country and this calculation would
provide a uniform approach e be used
regardless of jurisdictiy For thesge
figures, an RMP of <3.9x10 ! (or less
than 1 in 2.6x10"°) confer 99%
confidence that thezgsidentiary profile
is unique in the ulation. However,
an additional 1 old conservation
factor, as re me d in NRC II, is

added to tQ%;) i gfsulting in a
frequency lezg)t 1 in 2.6x10' for

the re (ﬁgn ce attribution.
Q%} g

00 consensus figures,
opulation (N) of 1.6x10’
ted (representing the sum
ations of Idaho and the six
@) sud u%@ g states: ID=1.3x10°;
0. 0°; NV=2.0x10%; OR=3.4x10°%;
T N2x10°%; WA=5.9x10° and Wy=4.9x10%) .
Qgggéfore, an RMP of less than 1 in
@.leom (including 10-fold

Q C)conservation) will define source
<§b attribution {at 99% UCL} for analyses
<$) performed in this laboratory (See

Biology QA Manual, section 11.2.6 for
reporting of statistical frequencies).

5.0 Comments:

5.1 'The 310 POP4 Polymer and the 3130 POP4 Polymer are
different and are not to be used interchangeably.

5.2 The 3130 Data Collection Software does not allow the
entry of spaces or dashes in titles, sample names,
etc, An underscore must be used in place of spaces
when entering information.
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BI-400

DRIFTCON FFC: TEMPERATURE VERIFICATION

1.0 BACKGROUND:

Succegsful DNA amplification is dependent on consgigtent
thermal cycling parameters and achieving proper heating and
cooling to facilitate the various steps necessar for PCR.
It is necessary to employ a method of mon1tor1 he thermal
cycler performance and verify that the correc emperature
has been achieved in order to have confide '& in the
amplification process. A variety of temp@bature probes have
been developed to test the temperature- specific wells
within the different thermal cycler in&¥rruments. However,
most of these have proven to be cum som&, time consuming,
and not amenable to testing the r fs%l ime PCR
instruments, The Driftcon FFC 1§kab e Aist multiple
ﬁggand can be used on

temperatures within a short {Z}
the thermal cyclers, as wel%Sés E‘ Qé@ instruments.
Driftcon Operations Mang\@ & 6(}

Driftcon Quick Startqgh r n l.4

2.0 SCOPE: ‘(\ &

To provide a.&?ﬁ céziod for verifying the performance of
laboratory ¢t rg, to include real-time PCR
1nstrume ~§

3.0 EQUI EU&T/ REAGENTS :

Computer with Driftcon Software
Driftcon Hardware Module and Cables
Driftcon FFC Fixture

Driftcon Smart Card

ABI 7500 FFC Adaptor

Cork Leveler
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4.0 PROCEDURE

4,1 5700 THERMAL CYCLER VERIFICATION

4.1.1

OB

Set up the Driftcon by connecting the hardware
module to the computer and FFC fixture/probe plate
with the provided cables.

Insert the smart card into the Driftcoqghardware
module until it stops. ‘Cgb
N\

Turn on the Driftcon computer. Qﬁbn the Driftcon
Software and login with the ap priate usexr name

and password.

g 2
Turn on the 9700, place 1% fixture into the plate
with the cable faclngssz select/start the
‘Driftcon’ protocol

%sg the 9700 lid as
it will damage the.cgktué§' oid the warranty.

O
In the Driftcon<% fu%?§e \ahoose the instrument to
be tested. L&?the\gh. instruments does not

appear au2§§?tlc£51 ck start and follow the
wizard pr \
o S\

Choo 6Q9n default protocol and make sure

th G@at R\those in the 9700 protocol. Leave
Q%\ regssure, and temperature blank.
n er\§b

éggba needed (these will appear on the

nal re

Start the test by clicking the check mark in the
lower right corner. Make sure the 9700 has heated
completely and the protocol started before
starting the test. The protocol will complete in
~25 min.

The analyst need not be present once the test has
started; however, additional views/information are
available during the run by pressing the Fé key
for a gurface view (heat dispersment), F7 for
measurement values (shown in real time), and F8
for measurement locations (probe wells).
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4.1.9 Once the run has completed, print the report and
place it in the QC binder. Connect to the printer
as follows:

a. Right click 'My Computer’

b. Choose ‘Manage’>‘Device Manager’

¢. Select ‘Network Adaptors’

d. Double click ‘Intel(R) PRO/Wireless LAN 2100 3A
Mini PCI Adaptor’

e. Open the ‘Wireless Network’ tab

f. Click the ‘Security’ button and chagge the Data

Encryption to 64 bit from the drg wn menu
g. Ensure that the ssid is Llnksys\s
h. Click ‘OK’ and close all win qé%

4.2 7500 REAL-TIME INSTRUMENT VERIFICAmébN

4.2.1 Set up the Driftcon by c g the hardware
module to the compute ture/probe plate
with the provided caeg

4.2.2 Insert the smart @}d @?@Drlftcon hardware

module until it<%to
@)

x@ O
4.2.3 Turn on the<?r1fQ§ <§§;buter Open the Driftcon

Software the appropriate user name

and pag&@rd«(‘s@&@

4.2.4 Tu computer, login with the
a r name and password, and open the
ware.
«\*

{f@ Turn on the 7500. Remove the tray from the plate
{S) loader and replace it with the FFC adaptor. Place
<2 the fixture into the adaptor with the cable facing
out. Place the cork leveler on top of the fixture
and close the plate loader.

4.2.6 In the 7500 SbDS software, choogse File > New and
select Absolute Quantitation for Assay, 96-Well
Clear for Container, and Driftcon for Template.

4.2.3 Save the plate document as a .sds file with the
appropriate plate name and open the Instrument
tab.
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%

4,2.8 In the Driftcon software, choose the instrument to
be tested. If the list of instrumentsgs doeg not
appear automatically, click start and follow the
wizard prompts.

4.2.9 Choose the Driftcon default protocol and make sure
the steps match those in the 7500 protocol. Leave
the humidity, pressure, and temperature blank.
Enter noteg as needed (these will appear on the
final report).

4.2.10Start the 7500 run and Driftcon test-@ Start the
test by clicking the check mark i e lower right
corner., Make sure the 7500 has ted completely
and the protocol started beforé&ktarting the test.
The protocol will complete 1n$}25 min.

4.2.11The analyst need not be the once the test has

started; however, addi (bna s/1nformatlon are
available during the r pr ing the F6 key
for a surface v1ew ment), F7 for
measurement valu eal tlme), and 8
for measurement robe wellg).

\@ Q
4.2.120nce the ruqzh Qiggéd print the report and
place it tl‘% Q/ er. Connect to the printer

as fol@
y Computer’
b gCho <§D&

ge’ »>'Device Manager'

t <§; work Adaptors’
{é&.Doubl ick ‘Intel(R) PRO/Wireless LAN 2100 3A
Mini PCI Adaptorxr’
e. Open the ‘'‘Wireless Network’ tab
f. Click the ‘Security’ button and change the Data
Encryption to 64 bit from the dropdown menu
g. Ensure that the ssid is Linksys
h. Click ‘OK’ and clcse all windows

@Q

5.0 Comments

5

.1 The second page of the report contains information

regarding the number of measurements for each probe,

The number should be approximately double the protocol

time. TIf significantly higher or lower, the
instrument may be heating too slowly or too guickly.
The percentage should be 100% for each probe. If a
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percentage is lower than 100%, the probe may not have
been in the well and measurements missed. Adjust the
probes and run the protocol again.

5.2 Pass/better than specificationsg/fail data may be found
beginning on page four, for each temperature. The
measured value, along with the target specifications
are sghown in this section.
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