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MBI-100

EXAMINATION OF BLOCDSTAINED EVIDENCE

1.0 BACKGROUND:

Examination of items of evidence for the presence and
identification of human blood is routinely performed in
Forensic Biology using visual examination, presquglve
screening and confirmatory testing for identifikation of
blood and determination of the species of orﬂ@g\

Forensic Science Handbook, Chapter 7: qugtlflcatlon and
Grouping of Bloodstains, pp.267-337, P ice-Hall, 1982.

Sourcebook in Forensic Serology, Imﬁhnol@§§ and Biochemistry
U.S. Department of Justice, NIJ 3(2})‘§§Q33

Cox, M. A Study of the Sensi " cificity of Four
Presumptive Tests for Bloo@z orensic Sciences,
September 1991; 36(5} 15

2.0 SCOPE:
O

X
To provide unifegﬁ 2£§bes§$' of evidentiary material for

the presence QL

3.0 EQUIPMEnm¢AEAGE§>
\v.
Varlo§§91lght1ng conditions, including IR, and
cation may be used in general evidence examination
to nhance the observation of blood. 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 BEVIDENCE AND PACKAGING

l

VISUAL EXAMINATION
(USE OF LIGHTING, IR, AND
MAGNIFICATION AS
WARRANTED) BIZ171

/ \

NO BLOOD DETECTED SUSPEﬂggg
BLGODSTAI OCATED
PTIVE SCREENING
NEGATTVE -~ (P LPHTHALEIN or O-TOL)
315&04, BI+105

OF A4
@QC)&

C) // TTIVE
\\
Q& \5® I

NEGATIVE @ \<\\ uPECIES DETERMINATION
(z 4—5- @card HemaTrace, Ouchterlony
or Real Time PCR}
BI-106, BI=108; BI=207

v

e NV POSITIVE

S~ l

0
@)A
\\

&

REVIEW & \RT « HUMAN BLOCOD INDICATED
RESUL F TO DNA ANALYSIS AS APPROPRIATE
EXAMINAT C 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 should be used in testing small and or poor
condition samples for species determination if DNA
testing is necessary.

Casework Analytical Methods: MBI-100 Revision 9

Page 2 of 113 8/10/09
Issuing Authority: Quality Manager




1.0

4.0

MBI-102

EXAMINATION OF EVIDENCE FOR SEMEN

BACKGROUND :

9

Examination of items of evidence for the pres\igﬁ and
identification of human semen is routinely ormed in
Forensic Biology using visual examination,qﬁégsumptlve
screening and confirmatory testing for iQSn ification.

Sourcebook in Forensic Serology, Immqﬁaiogy and Biochemistry
U.S. Department of Justice, NIJ, 1%@"p.Q‘é—181.

SCOPE : 1% C) %
\C) @ <</
To provide uniform process<2§)ofq§,lqs§§gary material for the

presence cof semen.

EQUIPMENT/REAGENTS : (O\(b\\@G Q

Normal room llght /36 and the use of an alternate
light source t W or ence emitted from semen stains.
Reagents for

and identification are listed in
ég protocols,

the appropriate RE§}
Q)

PROCEDU <>

See<?ﬁghfchart on following page.
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RECEIPT & DOCUMENTATION
OF EVIDENCE AND PACKAGING

Y
VISUAL/TACTILE EXAMINATION

(USE OF ALTERNATE HIGH
ENERGY LIGHT SOURCE}

BIZTT0
(o)
0
A\
NO SEMEN DETECTED SUSPEGTED SEMEN
s LOCATED
h F N
0\0
A\
@XESU%{TIVE SCREENING
NEGATIVE |« ~ BRENTAMINE)
Q O™ A1i114
%) - %
N e & 4
@) \Q'L@}TIVE {or swabs)
Qb \
QT <@ A9
xQ G\Q‘O
NEGATI% N \)
A H,  MICROSCOPIC EXAM
h \df & BI=116; BI+118; BI=119
A\ Q/
'e) %ssew'd POSITIVE
K\ 126
Q& O
REVI Q@ﬁPORT SEMEN
REQULTS OF TO DNA RNALYSIS AS APPROPRIATE

EXAMINATIONS TO AGENCY

5.0 COMMENTS:

5.1 When examining pants/panties, a presumpLive AP
screening will always be performed on crotches (even in
absence of visual cue).

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

Revision 9
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MBI-104

EXAMINATION OF EVIDENCE FOR BODY FLUIDS

1.0 BACKGROUND:

Examination of items of evidence for the presencqgaf body
fluids and substances other than blood or semf§gis sometimes
requested and several methods are available to detect the
presence of saliva, urine and feces. Qb

Sourcebook in Forensic Seroclogy, Immunodégy and Biochemistry
U.S. Department of Justice, NIJ, 198%9}3 97-198; 183-189;
191-195. {Q

2.0 SCOPE: @<< C)Oé&
\0 @ <</
Tc provide uniform processkg&)of qs§§§ary material for the

presence of saliva, urinqu ( )

3.0 EQUIPMENT/REAGENTS %\(b é‘ Q
W

Normal room 11gh qééal s and the use of an alternate
light source t ééﬁence and assist in the
localization poiﬁ?bl{)xxhrfluld stains. Reagents for
analysis of e substances are listed in the
appropria*é&proc S 57 protocols.

4.0 PROCE%§£E:

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

!

VISUAL AND TACTILE INSPECTION/
ALTERNATE HIGH ENERGY LIGHT SOURCE
BT=110

v
| SUSPECTED BODY FLUID STAINS LOCATED I

URINE <
| SALIVA i ECES
v UREA/CREATININE CE) v
TEST -
AMYLASE TEST BT-126: BI-128 C)\| UROBILINOGEN
BI-122, BI=124 Q TEST

[\ [ NS et

A3
POSITIVE NEGATIVE POSITIVE I\@;ATI%\) /@ITIVE NEGATIVE
O, L.

l x4 ) FECES
AMYLASE DETECTED; Q O INDICATED
PERFORM DNA ANALYSTS N\

AS APPROPRIATE

\ 4

M URINE NC FECES
TRDTCATED INDICATED

Q&V 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 considered before
consuming sample for amylase testing.

Revision 9
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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 igyoften
important to attribute the DNA sample to a part lar
individual inasmuch as possible. Current DN \& chnology, in
the analysis of STR loci, offers individua %gtlon potential.
However, the individualization of a particGldar sample occurs
through a comparative process. This pr ss requires a DNA
profile from a ‘known’ sample to Wth e evidence sample
profile can be evaluated. DNA anal &&s zi\l only be
performed when all necessary ‘knqgﬁb rence’ samples,
for the given case, have been s e laboratory.

individualization
y, or performed on
the laboratory. DNA

Although the analysis of STR 'Qg%
potential, analysis may no Q@e
every case and/or sample @)meg21 e
analysis will only be ases and/or individual

samples, which have p for resolving a probative

and forensically s1i éééga t&( stion/issue regarding the
a s 1

given case. If f a sample resolves a given
gquestion, addi émal mzitz submitted for the resolution of
e

the same ques gﬁ case, will likely not be
&@@fﬁ '

analyzed. ddit DNA testing may establish identity,
but does establil timeframe or consent. Sexual assault
cases 1 ich consent, rather than identity, is the issue
will Qg) be analyzed for DNA.

2,0 SCOPE;

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

3.0 EQUIPMENT/REAGENTS:

As listed in individual analytical procedures.
4.0 PROCEDURE:

See Flow Chart on following page.
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RECEIPT & DOCUMENTATION
—
OF CASEWORK SAMPLES
y
CONSUMPTION
A 4 NOTIFICATION?
EXTRACTION P
BT=200 N
r
QUANTIFICATION A
BI-207 ng
IR
! : ot
AMPLIFICATION g%;
BI-208
o

! Q§>. A
CAPLLLARY ELECTROPHORESIS , ¢ >
BI=210 & G}
R4 &
h 4 h AN
N
ACCEPTABLE NOT AGQEPTABLEN &R
“ X

ENEMAPPE&@ANA ISQ\‘
, \0' d\v )

ACCEPTQﬁyﬁr (‘NO?-QCZBPTABLE >
4
REESE

Q. ‘AE}VIEW & IQE)ORT RESULTS
OF ANALYSIS TO AGENCY

o

&S

5.0 COMMENTS:

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

Revision 9
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BI-100

PROCESSING LIQUID BLOOD

1.0 BACKGROUND:

Most known reference standards in forensic casewor@f?re received
in the form of liquid bloocd, generally in a lave r top (EDTA)
tube. The EDTA acts as a preservative for the {even up to
several years post-collection); however, if @%.ln a liquid
state for prolonged periods of time (especkgg y post-mortem
samples), these samples are more susceptl to degradation,
potentially resulting in the loss of D <>Th se liquid samples
should be stored refrigerated to aid Ar th \§ reservation until
which time a bloodstain can be prep&@ed aggzstains stored in a

dry state, even at room temperag y MRY itable for DNA
testing for many vyears. Bloodst%fns eﬁgggbe prepared as sooh
as feasible following sample<2£aei (ge ally at the time of
evidence analysis). Howeve <§$5~{%§§ processing is to be
delayed beyond 2 months, %gsb em blcod samples asscciated
with the case are tc be ke§> nd blcoodstains made for
preservation. C)

2.0 SCOPE: é§§> <Z/

To provide a meﬁhod<§§}<2§? creation of stable DNA samples from
blood.
'SIERES

3.0 EQUIPMENT/REAGENTS :
O~
Bloo&qétaln 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 number, item number,
date and initials. Subject hame may also be placed on the
card for identificaticn purpocses.

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

Revision 9
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4.3 Remove cap from blood tube and draw ~Imf{ of blood into
pipet. Carefully spot, at minimum, 1 drop (~50ui} 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 envqgope with
Case Number and Item Number minimally. ‘<§5

4.6 Make Case DNA Packet (See BIl- 102) and plqé% bloodstain
sample inside.
\0

5.0 COMMENTS:

ective gear when

é protective

Qﬁ\
5.1 fxercise caution and wear appp§§@§at%?

preparing bloodstains (e.g.,

eyewear) .
Yy ) \Sb Qb
5.2 Bloodstains are to be p cgnggé b€§ in the hood with the
sash at the appropria lee t a workbench while

wearing a dlsposablg& cetghl

5.3 Only one blood se@ple @ gﬁhould be open at a time. When
processing mul le mp{%;, close one tube before opening
another and e ns are placed sufficientiy far
away from a dcééi rocessed to avoid cross-
contamina t nb @

(\ O

Q‘OQ
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BI-102

DNA PACKETS

1.0 BACKGROUND:

It has become increasingly important to retain qu&ence for
possible future analyses and to secure sample‘{%br
nonprobative casework analyses that are nec ry for the
validation of any new technology. Theref 7 where
possible, a DNA packet is created for eaqy case that 1is
submitted for analysis to Forensic Biokégy and for which
evidence exists for retention (e.q. ce sample(s)
and/or positive biological screegi?ésres <§

O
2.0 SCOPE: O{(/é&

To provide a method to ens ad ample retention for
sample re-analyses and ne ro hnology development.

3.0 EQUIPMENT/REAGENTS : (0\ \\Qé Q

DNA Packet Envy 9%" manila envelope)
Biue, Green,ge de %ﬁg:ﬁrcular Stickers

4.0 PROCEDURE@ \) Q)

4.1 C ings/swabs containing previously identified
ological evidence, as well as known reference

blcodstain cards should be packaged in separate coin
envelopes. Swabs packaged in separate envelopes within
an outer container ({sexual assault evidence collection
kits, 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 sealed with evidence tape.

Coin Envelopes @AS@ »\@"&&gé other sizes as needed)

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

Revision 9
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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 cocllected.

4.4 DNA Packets for crimes without a statute of limitations
(i.e., Homicides, and Sexual Assaults 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
biological screens (so that the DNA Packet wilk.consist
solely of the reference bloodstains, except, Efﬁmlnal
paternity cases) will be identified by the S¥2sence of a
yellow circular sticker. Green stickers 11 be placed on
the DNA Packets cof all other cases.

4.5 Once sealed, the DNA Packeit will chgsken tc a FES and
entered as an additional item of RQF to allow for
tracking in the ETS. The storez@ﬁ will have a
barcode.

4.6 DNA Packets will be store%Sé% Q§O§§é§§ space alliows, and

then, if necessary, eltK% r Qg n o the submitting
agency, or placed in t\' thre storage after any
requested DNA analy ha performed. However, prior
to return to a sub gé& the Biclogy/DNA Supervisor
should be notlflqg t gbmalntenance on site is no

longer necessa@ Q/
O(\

Back

FE
Lab Ee@e‘r@
itial
o i
X
N 1 5

Evidence/tape
with initials
Blue, Yellow or
Green sticker

4.7 Following DNA testing, any leftover DNA extracts will be put
into a plastic ziplock bag or coin envelope and placed in
the DNA Packet. Individual tubes may alsc be sealed with
parafilm or other sealant to prevent leakage and/or
evaporation if desired.
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5.0 COMMENTS:

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

5.2 Given the small sample necessary for DNA testimg, discretion
should be used in determining the size of th @tain cutting.
Rarely, 1f ever, should a cutting exceed tng\dimensions of

the coin envelope. Qb

5.3 On RARE occasions when it 1is deemed essary to have more
stains collected in a given case w1ll fit into a single
DNA Packet Envelope, multiple pa be made. The
first packet’s barcode will co case number
foillowed by DNA. Subsequent ke S w receive barcodes

consisting of the case numb fo we y DNAZ, DNA3, etc.

Revision 9
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BI-104

PHENOLPHTHALEIN TEST FOR BLOOD

1.0 BACKGROUND:

Most screening tests for blood depend on the cat tic
action of the heme group. To minimize false poijb ves, the
test is frequently performed as a multi- Step.5§ t. A good
overview is found in the first reference.

Gaensslen, R. Sourcebook in Forensic Se {Sﬂogy, Immunology,
and Biochemistry. {1983) U.S. Dept. iﬁb ustice, Washington,
@

D.C., p. 101-105,
Qd

Higaki, R.S. and Philp, W.M.S. ,A<§ £ Sensitivity,
Stability and Specificity of F @hol th n as an Indicator
Test for Blood, (1976) Canaqaﬁn qugg' Forensic Science,
Vol 9, No.3, p.9%7-102.

2.0 scoes: ol c\° o
O \&
To provide a methodcfor égé

)K. lization and presumptive

identification o VSio%gét
RS
3.0 EQUIPWNT/REAQE 'I'SJ-\ %O

PN D
Phenolph@?ﬁﬂeln WO(E; g Solution
3% Hydr@gen Peroxide

Steri Nanopure H0O
Co{?ﬁm Swabs or Filter Paper

4.0 PROCEDURE:

4.1 Positive (known bloodstain) and negative
(sterile/nanopure Hy0) 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 HyO if necessary.

Revision 9
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4.3

To the swab or filter paper with the suspected blocd, add 1-

2 drops of phenolphthalein working solution. Wait 10-15
seconds to detect potential false positives.

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

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 thesycolor
change. Analyst may use other descriptive WQ§Q(5) as well
(e.g., strong, weak, slow, etc.). <Sb~

%Q

COMMENTS : O

5.1

5.2

5.3

N
&

Direct testing of a small cutting( mpk§1mnfalso be

performed. QO OQ &

Color changes occurring pri%)@co éhe @tion of 3% Hy0; are

generally considered incongus

<
Color changes occurri@af eé\\'lé;j\ are generally

considered negativexsb

Casework Analytical Methods: BI-104
Page 15 of 113
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BI-105

O-TOLIDINE TEST FOR BLOOD

1.0 BACKGROUND:

Most screening tests for blood depend on the cataly ic actlon of
the heme group. To minimize false positives, the

frequently performed as a multi-step test. A goqg\ verview is
found in the first reference. qb

Gaensslen, R. Sourcebook in Forensic Seroldgy, Immunology, and
Biochemistry. (1983) U.S. Dept. of Justtgﬁ Washington, D.C., p.

101-105. *
St
Burdett, PE (October 1976) "Pres ()3 §ts for Blood - A

Comparative Survey", CRE Report, (ﬁé é§l

Culiiford, BJ and Nichcll, L Qg\" en2ld1ne Test: A
Critical Review", Journal ng (o) 1ences, 9:175-191.
\’b
2.0 SCOPE: C‘O

To provide a methodé?}r 1zatlon and presumptive
identification of

3.0 EQUIPMEN'I.‘/REAGE@‘S \)Q Q)%
) O
0.3% OrtQSE%olldine Stock

3% Hydrgy Peroxide
Steri &Nanopu re HzO
Cotton Swabs or Filter Paper

4.0 PROCEDURE:

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.

Revision 9
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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,O if necessary.

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

4.4 Add 1-Z drops of 3% Hx0; and ncte appearance orqabsence of
blue-green color. Color reaction should ocgegbrapidly (=1

minute) . é\

4.5 Document result in case notes. Record ﬁbsitive (+) as
indicated by the development of the aQ@ve color change, or
negative {-) as indicated by the a ce of the color
change. Analyst may use other d <s§ve word { as well
(e.g., strong, weak, slow, etc<2C)

5.0 COMMENTS: Q @Q/
Q \EQ} N)
5.1 Direct testing of a sygﬂl ng <S;£ample may also be

performed. %\ 6 0

5.2 Color changes oc(@radﬁi n{l to the addition of 3% H,0, are
generally cong} usive.

5.3 Coloer chanéi after 1 min. are generally
con51der q&blvd2>

5.4 O-to Qﬁﬂe is deSLgnated as a potential carcinogen and
sh 428 be used with caution.

Revigion 9
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BI-106

HUMAN BLOOD IDENTIFICATION USING ABACARD® HEMATRACE® TEST

1.0 BACKGROUND:

Items of evidence with unknown sources of blood a often
submitted in forensic casework and it is useﬁ% Qﬁ)h@ able
to determine whether the blood i1is of human origzrn. The
basis of the ABACard® Hematrace® test is th%g&mmunologlcal
detection of human hemoglobin.

.\Sb

2.0 SCOPE:

To provide a uniform and rellabl confirming the
presence of blcod on ev1dent1ar ate i

3.0 EQUI PMENT /REAGENTS : 0®@

OneStep ABACard® Hematl;eigg@ «éé‘té@
4.0 PROCEDURE: C‘O\(b 6 0
. \\®

4.1 Label extraq%@ @D % r identification.

4.2 Using théshufféb g;ﬁded allow samples {generally
~2mm ting) to extract at room
tempésgture fo 30 minutes (longer, if necessary for

2§Dsta1ns)

4.§2ﬁabel an ABACard® Hematrace® test device for each
sample, including controls.

4.4 Apply ~150p? {4 drops with provided dropper} of a
sample extract to the 'S' well c¢f 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 contrcol '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.

5.0 COMMENTS:

5.

1

Samples must be at room temperature for the test. If
extracts have been stored in refrigerator/freez@r, allow
them to reach room temperature before procegégﬁg.

Both positive (known human bloodstain) égg$negat1ve
(extraction buffer alone) controls arib

Since the reaction time is dependenés%n hemoglobin
concentration, as well as other ec1flc factors, it
is necessary to wait the full ncubation before
reporting a negative result. Qé§$sitive reaction
may occur in much less tlme(b Qb

As with any antigen-ant égy false negatives (as
the result of a "high ste ect may be produced
with concentrated s es negatlve results are
obtained with ver a¥g$> ns, the sample should be
further diluted 1Dd t epeated

\
Other reage for extraction. For example, 3~
5% Ammonla ed stains), saline, 1XPBS or PCR-TE,
The volu traction may be reduced for sample
conser on or d te stains , 150np¢e).

Al <Qgh most nonhuman species tested do not produce a

tive result with the ABACard® Hematrace® test, some
crossreactivity has been reported (e.g., other primates,
weasel, 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 species crossreactivity may be plausible, a
statement indicating that ‘members of the mustelidae family
cannot be excluded’ may also be used in the report.
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BI-108

SPECIES IDENTIFICATION: OQUCHTERLONY DOUBLE DIFFUSION

1.0 BACKGROUND:

Methods commonly used to identify the species of Q}igin of a

biological sample are immunological in nature. e
Ouchterlony Double Diffusion technique was fi described
in 1949 and involves the diffusion of antib (Ab) and

antigen (Ag) in an agarose gel. The formé%}on and detection
of a precipitin line {as the result of Q@jAg complex
formation) is used to determine the ngbles of origin of a

particular sample,
N4 Qﬁ
ol

. LAY
Gaensslen, R. Sourcebook 1n Foren§ic
and Biochemistry. (1983) U.s.,eﬁat

.é?f
D.C., pp. 101-105. O\\ KQ\>®
%)
Saferstein, R. Forensic si@ie \Hﬁbook (1982) pp.264-297.

2.0 SCOPE: C‘O\(b\qp Q

O '%
In forensic biology) i 42? ally the determination of
whether a blood\ in d

, Immunclogy,
lce, Washington,

man origin that is of concern.
That determin&glon )1 erally be made using the ABACard®
Hematrace® t. W. , there may be instances where it
is importQé to detq:y ne what nonhuman species was the
source given sample or whether a nonblood sample is of
human gin. In those situations this method may be used
and(%&»limited only by the availability of specific antisera
and positive control materials (this method may also be used
in place of the ABACard® Hematrace® test for the
identification of human hlocd).

3.0 EQUIPMENT/REAGENTS:

3% Ammonium Hydroxide (for aged stains)

Antisera

Agarose, EZ25 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)
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1M NaC¢
2% Coomassie Blue Stain and Destain solutions
filter paper

4.0 PROCEDURE:

4.1 Extract a small sample (e.qg., 2mm’ bloodstain) in ~50 5]
dH,0 (or 3% Ammonium Hydroxide for aged blocodstains).
Bloodstain extracts should be somewhat dilute and
straw-colored in appearance. Extraction timqaand dH,0
volume will vary depending on stain conce tion in
order to achieve the desired straw coloisgupernatant

4.2 In order for the agarose to sufflcleé%ly adhere to a
microscope slide, GelBond® must bessdhered to the slide
and the agarose gel formed on to £ 1t Cut GelBond®
to the approximate size of you Qﬁl cope slide and
adhere hydrophobic side to %%(ae wei%w<ifEW drops of

dH,C.
4.3 Prepare a 1% agarose e%y Qg 8 g agarase in 8
ml dH;O0. Carefully p r aq8 Zi;bel onto hydrophilic

side of the GelBon . A&S}mr dification of gel.

4.4 Using a pre- madé%@u %26 punch or pipet/pipet tip
with vacuum, agggb rn of Ag wells arcund a
central Ab wégi ted below {~3mm between Ab and
Ag wells Q§3 o}inified agarose.

o°%

\ﬂ SR ¥e)
o 000 COoO
(Q OO N
Qe
4.5 Pipet appropriate antisera into central well(s) and
sample extract{s) (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 molisture chamber (enclosed vesicle
with dH;0-moistened paper towel, filter paper, or
sponge) .
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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 Scak immunodiffusion gel in 1M NaC¢ for 2 6 hours (may
be left overnighit} to remove uncomplexed proteins.

4.8.2 Rinse the gel in dHy0 for ~5 minutes; dampgn two pieces
of filter paper with dH;0 and place on of gel,
followed by a stack of paper towels NServe as a
wick. Place a weight on top of t aper towels to

‘press’ the gel for 2 30 minutes., EbRemove the weight,
paper towels, and filter paper {@d dry the gel in an
oven at 56°C-65°C for 2 20 m

4.8.3 Immerse gel in Stain Sol{f n %§§§k& 15 minutes.

4.8.4 Destain until backgreqé@ le{%/ nd blue precipitate
bands can easily be 6\e KQ

Z
4.8.5 Rinse with ngO,@d a{@vé@dry

2GR
N <&
5.0 COMMENTS: \(\Q Q &
5.1 A clear, dl i:i@tln band between the antisera well
and sample Q§ tive test result. Extraction
blanks iE n ive (i.e. no precipitin band present).
5.2 ”Spu may be seen on precipitin bands produced from
y 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)

1.0 BACKGROUND:

There are numerous forensic applications for the @se of
alternate lighting. In forensic bioclogy, it ig& nerally used
to aid in the visualization of physiologicalé§wﬂds and trace
evidence such as fibers.

2.0 SCOPE:
@Q

To provide a method for enhancing v ll n/localization of
physiological fluids and trace evid ce g@ essary for
preservation} on evidentiary 1t§3 Q/

3.0 EQUIPMENT/REAGENTS: QO \)®

Alternate Light Source
Filtered Safety Goggld%) \\ <:>

O A
4.0 PROCEDURE: ‘(\ (\ {</

on the a ﬂg&na£§ 1i source used, its available cutputs,
and theXSubstrat ing viewed. A broadband source covering
<530 avelengths is sufficient for biclogical examination
bu 11 not eliminate potential background fluorescence as
%1 as the use of a discrete wavelength band. Optimum
visuvalization 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
safety goggles to be used with various source outputs.

4,1 Selection \X; Q@ ?gghgth of light for viewing will depend
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Wavelengths Safety Goggles

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

4.2 Follow manufacturer's operating instructions Egb specific
details on equipment operation. ~SS>

4.3 Examine evidence under optimum discrete w2§elengths where
possible and under appropriate broadbigggoutput when
discrete wavelengths are not availabi®x

4.4 Mark any fluorescent areas/potent.@h. logical stains, as

appropriate and necessary, foﬁ<? ?:) L&Eatlon under normal
room lighting conditions. 175

O o
4.5 Proceed to appropriate <2(S§nlq§> dure(s) for any
possible bioclogical stai¥s 10\ t see BI=114; BI=122; BI-
124; BI-126; BI-128) x©@ O

X\
5.0 COMMENTS: O(O \® Q/Q
5.1 Failure to uﬁﬁgp fe{SPgQééies, or use of incorrect goggles

could resu eye damage. Avoid looking into

the wand sh g other individuals. Read any
manufac§t er's guidelines provided with the
equip

5.2 £§glolet light may cause burns, so caution should be
dérc1sed to avoid direct and/or prolonged exposure to
unprotected skin. Read any manufacturer's safety guidelines
provided with the eguipment.

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-111

BIOLOGICAL SCREENING: USE OF INFRA RED LIGHTING

1.0 BACKGROUND:

In forensic biology, IR lighting/photography ma e used to

aid in the visualization of physiological flu typically
bicocod, on dark substrates that would normalt%‘ ake it
difficult to see the suspected stain. qsz,
2.0 SCOPE: O
scoeE &

To provide a method for enhancing v @1(; Qﬂ?tlon/locallzatlon

of bloodstains on evidentiary 1tg? (LS)‘éf\

3.0 EQUIPMENT/REAGENTS' \S§a QD

Digital Camera equipped WQCh @1&)

‘Night Shot’ video came@ \Q
0" O QO
4.0 PROCEDURE: S \\Q) &

4.1 Follow man erating instructions for

UL
specific &\ al{§)onCSqﬂlpment operation.

4.2 Examin <2V182hceQé§%ng the Night Shot’ setting on the
V1deQ‘ mera. ains will appear dark against a
1i er background, under IR, when observed through the
ra viewfinder.

4.3 Mark any potential bloodstains, 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:

Acid phosphatase 1s an enzyme found in elevate Qggbunts in
human semen, independent of the presence of sgefmatozoa.
Various tests have been used for its detectdgon. Though none
of these tests are prostate-specific, at gﬁk limits of their
detection, they are a good indicator of'ehe presence of

semen.
Gaensslen, R. Sourcebook in Fbre y, Immunology,
and Biochemistry. (1983) U.S. e égi ice, Washington,
D.C., p 155-166. CD QD

N

Biology Methods Manual, MeQrgpq\@Xacr)@lce Forensic Science
Laboratory, p.3-16 throggb -Qg& ()

>

2.0 SCOPE: C%\‘ \Q)b QO

— > <&

To provide a me ptlvely identify the presence

of semen and 1d Ef>zsed in locating semen stains.
3.0 EQUIPMNT/R&GE@\ Q)%

Brenta &e Solution A

Bren .ne Solution B

Me/Nanopure Hy0
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.
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4.2 Positive {(known semen stain) and negative (moistened swab or
filter paper) contrcl 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.

9

4.4 Add Brentamine Working Stock to the swab or.égﬁter paper and
observe for the appearance or absence of qcﬁink to purple

color change. %Q

4.5 To avoid false positives, the resuit‘{@hould be recorded as
positive (+}, as indicated by the %ggéao ment of the above
color change, or negative(-), as iﬁ&gd by the absence of
the color change, within 1 ml ddltlon 0of the

Brentamine Reagent. Addltloqéi CO ;, strong,
weak, slow, etc.} may also 5@ e record

5.0 COMMENTS: Q (,\\Q) C)
5.1 Positive reactions é%'geeggglly weak, may be obtained
on anal/rectal and@ﬁbm@%~ swabs in absence of any

5.2 The test ma éiso R:S?'rmed using 10-20p¢ of a sample
Q@gﬁ a

extract or small cutting.

semen.

5.3 This teét may alse)be used for mapping large, possible semen
stal 1a a moistened paper transfer method. A sheet(s) of
mokgb ned filter paper is pressed agalnst the item of

nce. Marks are made on the paper to indicate the edges
of the evidence for orientation of any subsequent color
reaction. The paper is sprayed with Brentamine Reagent and
analyzed as above.

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

SAMPLE EXTRACTION FOR SEMEN IDENTIFICATION

1.0 BACKGROUND:

The identification of semen is a multi-step process for
which it is necessary to generate extracts of Hgghtlve semen
stains for use in the identification tests.
&
2.0 SCOPE: @
To provide a method of generating sulgiaie extracts from
evidentiary material for the perfor both presumptive

(as needed) and confirmatory teng presence of
semen, as well as other foren51c nal 3 s é

. F & &
3.0 EQUIPMENT/REAGENTS: O\\ &Q @

)

Small (e.qg., 12x75mm) <§&)5ml microfuge tubes
Centrifuge (%\(b 0
4.0 PROCEDURE: Q O\ ,&Q/

4.1 Label tulz\x&ltkog\d@t«%ylng information.

4.2 Take a égmp$:> mm? portion of stain or ~1/8 each of

one @k two cotﬁ:) swabs), transfer to the appropriately
la ed tube and extract in a minimal velume (50u{ -
<2{' t) 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/celiular 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 substituted for dH;0

TE, saline} in 4.2.

1XPBS, PCR-

5.2 The sample sizes and extraction volumes are those typically
used and are recommendations. The scientist has the
discretion to increase or decrease the sample size and
corresponding extraction volume as case cilrcumstances

dictate.

5.3 While the primary use cof this liquid extractcfg
identification testing, these extracts ma

screening tests as well {(e.g., saliva, &;é%

for semen
used for other
feces).

5.4 The sample may coptionally be extract ﬁgﬁjlcﬂbo directly on

the microscope slide at the analys discretion.
inished and no

the guantity of sperm observed m e

However,

sample will remain for furtherQ@st‘l@ (&g. p30) when using

this method. %) X
6\\0 \*\@ @Q/
<2 XSb <i;:>

Casework Analytical Methods: BI-116

Page 29 of 113 Issuing Authority:

Revision 9

8/10/09
Quality Manager




o

BI-118

SEMEN IDENTIFICATION: MICROSCOPIC EXAMINATION

1.0 BACKGROUND:

The visual identification of spermatozoa 1s a meangs, of
positively identifying human semen. Human sper ve a
distinctive size and morphology and, with dif rQ:‘é’ntlal
staining, such as the "Xmas Tree" method, Caq§be readily
identified.

O

and Biochemistry. (1983) U.S. Dept.

. . N\
Gaensslen, R. Sourcebook in Ebrens;cqgébology, Immunclogy,

D.C., pp. 150-~152. QO C)OQ

&
2.0 SCOPE: ‘{b QD §§g;$;

To provide a confirmatory
semen in cases where Spgﬁaato\‘ present.

3.0 EQUIPMENT/REAGENTS: C%\ 6 0
XMas Tree Staln@ %én
XMas Tree Sta
295% Ethanol
Glass Micr opgg}.l%%
Cover Sl“jg\Ss

Mounti edlum
Micr pe {Magnification ~200X-400X)
S

Mi{% ystem

4.0 PROCEDURE:

JuQ%ice, Washington,

identification of

4.1 The sample extract is mixed well and ~5-10uf{, or ~10%

deposited 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 siide by slowly

passing over a flame {alcohol lamp or Bunsen burner) .
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Cover the heat-fixed sample extract with Xmas Tree Stain
Sclution A and allow staining for 2 15 minutes at RT.

Remove the stain with a gentle stream of dH,O0 and cover the
stained area briefly (~15-20 seconds) with Xmas Tree Stain
Sclutien B, Remove this stain with a stream of EtQH {(95% or
Absclute)} .

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

Scan the slide on 2200X magnification. Sper Qﬁeads will
retain the red stain, while the tails, sent, will
appear green. Use 400X magnification i @géessary to verify
sperm morphology. The Mideo System e used as an
alternate scanning methoed, or as a m éés of documentation
only (see BI=119).

Docunmentation in notes should.{?é§ g§§é§\follow1ng

4.7.1 A description of tbe. dl xen he sperm seen (e.q.
heads only, mostly l@ dS(Q @ntact etc.).
Q™ <@

sperm seen per field

4.7.2 BAn estimate of Q@ u§ber
3-5/200X; 5-10/200X;

(e.g., 12/sli @ 0- y

>10/200X or ;2} /). A representative
photograp Qepi, e overall rating of the slide
Shal} keQ> d cluded in the ncote packet (see
BT :'4'-'1'-1

4.7.3 Thgﬁg% éébce any epithelial cells (e-cell} and
r numbe e.g., rare, occasional, few, moderate,
ny, or i+ - 44). The scientist may also note e-cell
<S) descriptions [e.g. nucleated (NEC or nuc.) or
anucleated (ANEC or Anuc.)] and whether or not there
are large squamous 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 sperm 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 nctes.
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; 4.7.6 It is also good, if possible, to note the presence of
significant amounts of bacteria, yeast or white blood
cells.

5.0 COMMENTS :

5.1 Stains purchased commercially have expiration dates,

while those prepared 'in-house' are generally stable for

~ 6 months at RT. After this period, staigs should be
discarded or checked with a positive

{ sperm) slide
before use. R\
%e}
G’)\O
\QQQ*
L&
N é
\\0 %) Q/
> &
Q x<Q 0
SR ¥
AR
%) \\® &
P LA
6(0 Q/
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BI-119

SPERM DOCUMENTATION: MIDEOC SYSTEM

1.0 BACKGROUND:

The presence of semen may be confirmed by microggopic
identification of spermatozoa. The Mideo Syst allows
microscoplc images to be visualized on a com er screen,
captured, stored and printed. The EZDoc s ware allows
for tracking of images and any modificaﬂ%pns. A report
with a representative sliide view or vidgws of individual
spermatozoa will be included in the<sgbe file when sperm

are identified. <§§
EZDoc Plus Admlnlstrator/User ﬁ% (:SD‘éf\

C)
2.0 SCOPE: \ @
To provide a means of anf Kgi E(:hd documenting the

presence of semen i h spermatozoa are
present; as well a @bp ol raphic documentation
and/or storage.

\O A
NS &
3.0 EQUIPMEN’I‘/REA&&TSO(\ O\,
Imaging Cg%pu€§5> Flat Screen LCD
EZDoc s Case ge Management Software
BX- rgonomic Microscope (Magnification ~200X-400X)
DigiKal Microscope Camera
ch 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 Pasgsword, select a role
(typically scientist), 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 LCAD” on the controller screen and
place microscope slide in the slidecholder with
frosted portion on the right. Chqégb "GO TC HOME”
and the slide will move under oculars.

. <@ . .
4.1.4 Search the slide at 200X maé&iflcatlon using the
Joystick or select a patté{b from the controller

screen (use 400X magnifi ion if necessary to

verify sperm morpholo %§§Ftart a pattern,

select the ‘Pattern up’ tab, then
<% RUN”

highlight a patteﬁz

<</

4.1.5 Focus using th ggb right side of the
ioystick con “FOCUS UPR”/MFOCUS

DOWN” butto\@ ox\ &troller screen.
4.1.6 NaVLgaﬁg;Eh Qba%é} scan using the “PAUSE”,

“C0é§§DUE” and “NEXT” buttons on the
CGS}

4.1. 7 §§Q 1nt s) during a pattern scan, press
ﬁ%} e the image is in view.
Q@ -
Note: ThlS step saves points on the controller
<S§Q screen for the current scan pattern. It does not
<2 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),
choose “OK”, highlight a point and press
“GO TO”.

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

4.2,1 Use the “Live Input” white screen icon on the

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

4.2.2 To save the image, click “File—Savqumage” or the
“Save Image” disk icon on the too r. When the

dialog box appears, specify the~ﬁMage file name
and description, click “OK” X\

°
4.2.3 Click “Check Out” to add Oébrlays or make changes
to the image.
Q}\

4.2.4 Click “Forms—Forms”@ @l&Overlays” or the
Overlays toolbar icodn Gbadésg xt, graphics,

scales, tlmestamgb eteb

4,2.,5 Click “Check gféblShEd modifying the
. image and*@ﬁe Qghn hen prompted.
4.2.6 Ifcnﬂ&@bne sperm are present, the
eer reviewed by another

ima
gy%é% %gﬁp to printing a report. Highlight

\\to be reviewed in the Visual
r clic ubmi or Review”; an icon
c) d click “Submit F R “ i
i e mark will appear next to the image.
{5. Notifﬁ:) e reviewing Scientist of the images to
<§b 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 descripticns and notes.

4.3.1.2 Select “Four Up Report” to display up to
[y four smaller images per page.
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4.4 END SESSION
4.4.1 Exit cut 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 clickmag on the
Maxtor OneTouch icen, click ‘Syng¢ Qbfollowed by
‘Syne Now’. A message will apge&k when complete.

Choose “OK'. Cafb

4.4.4 Turn off the computer and k@mltor using “Start-
Shut Down” in the bottomc&%ft corner and select
“Turn Off Computer”. QD

4.4.5 Switch off power t %he @cr@ pe and touch
screen controlle(b QD

4.4.6 Return the chs K@&h&)&@adle

4.5 PEER REVIEW %\‘ \\ Q

4.5.1 LO%§5' <$§D &égius as before and choose the case
4, 5\§<gelagt Ca&mages” from the file menu. Select the

case, dence and user from the image location
<Q directory. Double click on the thumbnail image (s)
<$) with a blue mark, perform the review, add notes,
etc,

4.5.2.1 To approve an image, select “Accept”; the
Peer Reviewer’s ID wiil 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

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

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

While viewing a live image, the X, Y an coordinates
are displayed on the controller screen~§§gital Read Out
tab; to document the point coordinategiadd a text
overlay or notes to the image.

To improve the image, a filter<§arbe engaged by
placement in the microscope Egite lider. The
brightness, contrast, andg g{ement features are
also avallable via the E

Casework and crime sc <%% may also be
imported, saved andS<gtor Q} ges can be copied to a
local directory o§g§mpaébe irectly from a CD, disk,
camera, oOr memo o “File-Local Images”
click on the d é§§ﬁ. S) and select “Batch Move to
DB” (files 43 be dividually, if desired). A
new windo which allows you to rename each
image o D urrent names. A report may be
prlnte {#ﬁé file as above. Large numbers of
phot lly associated with crime scenes) can
be nted to proof sheet; from the Visual Directory,
qkk “Select All” and “Print Proof Sheet”. This

<SD ocess may be lengthy for numerous photos.

5.6

The database should be backed-up (as above) following
each user sessiocon.
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2.0 SCOPE: (0\‘ \\Q)

Casework Analytical Methods: BI-120
Page 38 of 113

BI-120

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

BACKGROUND :

P-30 is a seminal-fluid-specific protein. Its c"’esence in
semen is independent of the presence of sper ozZoa.
Tmmunological detection of p30 is commonl ed as a
confirmatory test for the presence of Seﬁéﬁ

Sensabaugh, G. F. “Isclation and Chagf@terlzatlon of a
Semen-Specific Protein from Human Plasma: A
Potential New Marker for Semen

Q%éb ifa
Journal of Forensic Sciences, %5 ‘%%

n.” (1978)

Spear, T. F. and Khoskebarlm Q@ uation of the
ABAcard® p30 Test for the<2den§géi on of Semen.” (2000)

Crime Scene, 26(1): 9%- 1 ()
60
0~ &

This procedure s{§\ l%\use%as a confirmatory test for the
presence of h m%& S Winstances where a positive AP
result was o?é&in u spermatozoa were seen upon

microscopig\eXam ti of the sample extract.
ST 4

EQUI Prmﬁ/REAGENTs
O

Onégtep ABAcard® p30 Test Kit

PROCEDURE :

4.1 Label an ABAcard® p30 test device for each sample,
including controls.

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

Revision 9

8/10/09
Issuing Authority: Quality Manager



4.3 Transfer each extract {(~200uf¢}) to the 'S' well of the
appropriately labeled test device and incubate at RT for
10 minates.

4.4 A positive result is indicated by the appearance (within
10 minutes) of a pink line in both the contrel '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

%
Ny
%)

9

5.1 Samples must be at room temperatur&Sﬁor the test.

5.0 COMMENTS:

5.2 Other reagents may be substltquﬁ Es\sallne e.g., 1XPBS,

PCR-TE, dH,0) in 4.2. Q

5.3 Since the reaction time iggaepé§d %n p30 concentration,
as well as other sample eciﬁﬁc ors, it is necessary
to wait the full 10-miu exd ion before reporting a
negative result. Ho%gyerxsé tive reaction may occur in

’wwi much less time. 2o &}
X\ Q)
2 o - |
5.4 As with any iasjgera t y interaction, excess antigen

may lead to ook effect’ resulting in false

negatlves concentratlon is very high. This
effect s ul dered when examination and

presum \Ebst ve indicated the likelihood of the
pres of se . In those instances, the sample should

be lated and the test repeated.

QP
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BI-122

AMYLASE TEST (PHADEBAS)

1.0 BACKGROUND:

Amylase 1is an enzyme that is present in high concenQ@gtions in
saliva relative to other body fluids and its dete n is
indicative of the presence of this body fluid. Th¥s method for
the detection of amylase consists of a tablet o {water-insoluble
starch, cross-linked to Cibacron Blue dye, th@b 1s hydrolyzed to
water-soluble blue fragments in the presencg(pf alpha-amylase and
detected by blue color development of the.§olution.

Q(\
Gaensslen, R. Sourcebook in Forensi r Immunology, and

o%S@y
Biochemistry. (1983) U.S. Dept. of us ‘éggshington, D.C.,

p 184-187.

Auvdel, Michael J. “Amylase 1l and Saliva Staing”
(198¢) Journal of Forensic %ale 426-431,

Keating, $S.M. and nggs <abtectlon of amylase on swabs
from sexual assault caefs” \3 ﬁé;Jburnal of the Fcrensic Science

Society, 34 : 89-93
, r§\ <</

G.M. Willott, "A Shm; t for the Detection of Salivary
Amylase in Stai Qé?)of the Forensic Science Society, 14,

pp. 341-344 Qg 4
%)

Phadebas g§%lase Test directions for use, Pharmacia AB, Uppsala,
Sweden<2$.94 and Magle AB, Lund, Sweden, 2007.

2.0 SCOPE:

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

3.0 EQUIPMENT/REAGENTS:

Phadebas Tablets
0.5N NaOH
Sterile/Nanopure Hz0
12x75mm tubes
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Corks for tubes or parafilm™ or egquivalent
4.0 PROCEDURE:

4.1 Stain samples (~2-5mm”; %-4 swab; 20u?¢ extract) and controls
[20u!¢ dHyO is used for negative control; 20pf of 1:100 and
1:500 dilutions of fresh saliva and either neat saliva, or a
saliva stain (£2mm* cutting) as positive controls] are placed
into appropriately labeled tubes.

9

4.2 Add 1m¢ dH,0 and 1/4 Phadebas tablet to eacbcgébe, cover
tube, mix well (e.g. vortex) and incubate \‘37°C for 30

minutes. (%)
o)

4.3 At RT, remove cork, add 250u¢ 0.5N Né%@ to each tube, cover
tube, mix well by inversion and SPMQ\ or 5 minutes at low
speed (<5,000 rpm).

4.4 Examine tubes and record the Q1orGI &supernatant The
intensity of the blue colo may ke graded as
light, medium, dark, or 1() <§b é%portlng, see 5.1.

5.0 COMMENTS : \(\ O

5.1 If the blue color % @ s as dark or darker than that
of the 1:500 co Kbol, indication of an elevated
level of amyl an orted as such., If the blue color

of a sanplﬁaﬁ\ i G}ez:}han the 1:500 contrel, there is an
indication a L is present; however, there is no
demonstrat on§§} a evated level. A sample that
demonsbé& es abse of blue color consistent with the
negaQ; control is reported as ‘did not indicate the
pr ce of amylase’. Note: negative samples (like the
Qtrol may have a very slight blue tint and not appear
perfectly clear.

5.2 A negative result is nct necessarily 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:

Amylase is an enzyme that is present in high con Qﬁ?rations in
saliva relative to other body fluids and its detedtion is
indicative cof the presence of this body flui {7 This test takes
advantage of the amylase-catalyzed starch M§9 olysis that
results in short polysaccharides unable tgyreact with iodine
which is detected as a 'clearing zone' ‘egpund sample wells
containing amylase. {gb

Biochemistry. (1983} U.S. Dept &t ashington, D.C., p
184-187. @
\0

Auvdel, Michael J. Amylasqu v leﬂ(Epmen and Saliva Stains,

O
Gaensslen, R. Sourcebook in Fbrenég@ 5<3§3‘§gg Immunology, and

(1986) Journal of Foren %5 Ct) 31 (2) 426-431.

. @ .
Keating, S8.M. and Hz X<%5<detection of amylase on swabs
from sexual assaul ’(@a Journal of the Forensic
Science 8001ety, é§>

. SCOPE: <> Qb
2.0 xé\ \:> <2>

To provid presumptive screening test for the presence of
saliva QéQev1dentlary items.

3.0 EQUIﬁS;NT/REAGENTS

Agarose {(Sigma Type I or equivalent)
Soluble Starch

Amylase Diffusion Buffer

Todine Solution

Petri Dish

4.0 PROCEDURE:

4.1 Sample and control extracts {dH;O 1s used for negative_
control) should be prepared in dH,O as usual (See BI=116).
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4.2 Prepare a 0.1% agarocse/0.01% starch gel by dissolving 100mg
of agarose and 10mg of scluble 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. &
.Y
4.5 Cover petri dish and allow diffusion overnight at 37°C. May
be placed in a humid chamber. qsz,

4.6 To develop, flood the petri dish wit‘{;umw of 1:100
dilution of the iodine solution (10 /10m¢ dHz0), let stand
a few moments to develop the purpigb co, ;, then pour it off
the plate’s surface.

4.7 Record the results by measu@ @@ter of the clear

clrcles. For reportlng,<2

5.0 COMMENTS: \(\ O

5.1 Positive controls gﬁbu 22? e 1:100 and 1:500 dilutions
of fresh saliva §§> t saliva or an extract of a
known saliva q§ K%,clear zone of an extract 2 that

of the 1:500 &), g an indication of an elevated
level of a Eﬁ extract and is reported as such. If
an extraQ§ cle‘iﬁg\l &ne smaller than the 1:500 control,
there l 1 1ndlc££lon that amylase is present; however,
ther no demonstration of an elevated level. An extract
th monstrates no clearing zone is reported as 'did not

Icate the presence of amylase’

5.2 Additional standards such as neat semen, 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 is 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, 1s a normal metabolite found in high concenfmation in

urine. The urease reagent reacts with the urea esent in a
urine stain and releases ammonia, which may he& etected with
litmus paper. %Q

Gaensslen, R. Sourcebook in Forensic Sq€§éogy, Immunology,
and Biochemistry. (1983) U.S. Dept. q@.Justice, Washington,
D.C., p. 181~195.

Metropolitan Police Forensic Sc1 %e L@or@y Biology
Mathods Manual, 1978, Sectlon

<2C) \:§§>
2.0 SCOPE: b\(\ O

To provide a presumpt <23 the presence of urine on

relevant ev1denth€€)ma\'t@ %l/&

3.0 EQUIPWNT/REAGB@s 0

u R (? \:>
Urease Reagnt Hzoo@

Small 3 (to fit 12x75mm test tubes)
inzi est tubes

RedN\itmus Paper
4.0 PROCEDURE:

4.1 cut out ~2.0cm® piece of suspected urine stain and
controls, cut them into small pieces and place them into
appropriately labeled 12x75mm test tubes.

4.2 Add 3-4 drops of dH;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
small 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 inte 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. &

O@

A\
o
5.1 Controls include positive (known urigé stain) and negative

(dH,0 blank) and a substrate cont where appropriate and
available, <g5

5.0 CCMMENTS:

a confirmatory test for t ion of urine in a

5.2 The Urease Test is one of m % p e tests for urine;
t
dried stain is not ava;
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BI-128

DETECTION OF URINE (CREATININE)

1.0 BACKGROUND:

Creatinine, the anhydride of creatine, is a normad
constituent of urine and is a waste product ofcéérmal
metabolism, It is present at high levels inq&ilne ccmpared
to other body fluids. This test is based ‘\its reaction
with picric acid and is detected by a col change from

ellow to orange.
Y : &>

Q

Gaensslen, R. Sourcebook in FbreHSLQ‘ er gy, Immunology,
and Biochemistry. (1983} U.S. Dq& sQ&ce, Washington,
D.C., p. 191-195.

Metropolitan Police Forensi dSble ifé&?atory Biology

Methods Manual, 1978, Sectl

X9
>
2.0 SCOPE: (O\ \QJGQ/Q

To provide a pr pt for the presence of urine on
relevant ev1d ar at

3.0 EQUIPMENT/BQA%EN@ OQ)

{:»)
Saturamég’Picric Acid Solution
5% )* NaCH
Ste¥ile/Nanopure Hy0
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 p?¢) of 5% NaOH to each tube.

4.4 An orange color develops fully within 15 minutes and is
stable for approximately 2 hours. The orange coclor is a
positive indication of Creatinine. The negative control
stain 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 grading (&.g., 1+ - 4+)
as well. O
A\
5.0 COMMENTS: %Q

\
5.1 Controls include positive (known ne stain) and negative
{dH;0 blank) and a substrate co@r ere appropriate and

available. OQ &

5.2 This method is not spe01fJ@®fo ine, Although other

chromagens are detected @ edure, their
concentrations are ne :Lgl;(' 6

5.3 Among other subst @es,@\ § is reported to produce an
orange color w1®al crate, although the color is
pale. Howeve if e{% likely to be confusion between
this and a ﬁe e addition of 2 drops of glacial

acetic ac rel@ reatlnlne containing sample pale
yellow vé;-nutes (The color can be restored by
addin fehbir of 5% NaOH) Heat is necessary to

achiq the co change to pale yellow if the stain is
g se.

5 Qé‘ne Creatinine Test is one of many presumptive tests for
urine; a confirmatcory test for the identification of urine
in a dried stain is not available.

Revision ¢
Casework Analytical Methods: BI-~128 8/10/09
Page 47 of 113 Issuing Buthority: Quality Manager



BI-130

DETECTION OF FECAL MATERIAL (UROBILINOGEN)

1.0 BACKGROUND:

Edelman's Test 1is a presumptive test for the presence of

fecal material and is based on the detection of ufebilinogen
which is found in high concentration in feces.. obilincgen,
which is oxidized tc urobilin, is soluble in \bohol and, in

the presence of neutral alcoholic salts, %é§b form a green
fluorescent complex with zinc.

and Biochemlstry. {1983) U.S. Dept

Gaensslen, R. Sourcebook in Fbren31cq§g?o§ogy, Inmunoclogy,
D.C., p. 191-1095,

Methods Manual, 1978, Secti

Metropolitan Police Forensic %@nce&&imy Biology

2.0 SCOPE: \’b b Q

To provide a pres or the presence of feces on
relevant eVLden r£§§

3.0 EQUIPMENT/RE NT (\ @

QO
10% w/v)‘@éﬁcurlc dgborlde Solution

10% w/(@ Zinc Chloride Solution
Amyl {~ opentyl) Alcohol
Ster¥le/Nanopure H0

12x75mm test tubes

Alternate Light Source

4.0 PROCEDURE:

4.1 Cut out ~0.5 cm? plece of suspected fecal stain and
controls and place them into appropriately labeled
12%x75mm test tubes.

4.2 Extract samples in ~3 drops of dH:0 for 15-30 minutes at
RT.

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

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

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

4.6 To the upper phase, add 3 drops of 10% Mercuric Chloride
Sclution and observe any color change under botlswhite and
long wave UV light. .

O

~\
4.7 A positive reaction is recorded when grﬁégé}luorescence is
visible under long wave UV light. Absen of green
fluorescence under long wave UV light"{g recorded as a
negative reaction. Under white llghesgthe solution may become
roge~pink if urobilin is present. ’K <Q
‘< oog

5.0 COMMENTS:

5.1 Controls include p081tlvg2 kn staln and negative
(dH20 blank) and a Subﬁg&atSSEO where appropriate and
available. C%\‘(b

5.2 The Edelman's U§e§)llQ§S%nﬂi t is one of many presumptive
tests for fec o confirmatory tests available for
the identif‘i\ mlb(a @41 material.

5.3 The prod (?on\sx een fluorescent complex is indicative of
feces humans d other carnivores. Due to the presence
of ch€§gophyll the feces of herbivores will produce an

pink fluorescence in this test. Test results giving
s orange pink fluorescence will be recorded as
lnconclu51ve
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1.0

2.0

BI-200

EXTRACTION PROTOCOLS FOR PCR DNA TYPING TESTS

BACKRGROUND :

Many methods exist to obtain DNA, suitable for ampl@fication,
from a variety of sources. Caution must be exen d when
selecting an appropriate extraction method, &s@ sample
guantity into account. %@

Comey, CT et al. “DNA Extraction Strateq%é@ for Amplified
Fragment Length Polymorphism Analysis For Sci, Vol. 39,

1994, pp. 1254-1269.
Qﬁ

Hochmeister, MN et al. “Typing of
Extracted from Compact Bone fro ma
36, 1991, pp. 1649-1661.

eic Acid (DNA)
” J For Sci, Vol.

3.

Hochmeister, MN et al. "qurbaQSN ng of DNA extracted from
cigarette butts." Int J\‘@g I‘%d . 104, 1991, pp. 229-233.

Ancient Bones Usi Spin Ceclumns.” Am J of Phys
Anthropology, Vol( —@/ 1998, 539-543,

SCOPE: AO \) Q)%
& O

To provid propriate protocols for the extraction of DNA

suitabl r PCR amplification and subsequent analyses.

Yang, DY et al. ™7 2;@1(}«6&10 @ Improved DNA Extraction From

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)

MicroBAmp Tubes

Coarse Sandpaper, Blender, Hammer, Chisel, Drill or Dremel
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REAGENTS :

Stain Extraction Buffer (SEB)

PCR TE {(TE, 10mM Tris-HCl; 0.1lmM EDTA, pH 8.0}
Proteinase X (ProK, 20 mg/mL)

1M Dithiothreitcl (DTT)

Phenol/Chloroferm/Iscamyl Alcohol (PCIRA, 25:24:1)
Ethancl (EtOH)

Phosphate Buffered Saline (PBS)

FEthyl Ether

Xylene
10% SDS (%)
Chelex Reagent . Qb

A\

X

&°
5.0 DNA EXTRACTION PROCEDURES:
0\0
NOTE: Questioned and known reference samqgas must be extracted

separately. If samples are extr the same day,

gquestioned samples should be %ﬁfggnxg
The sample sizes listed below %91 @recommended amounts.
o isé\\

Evidence samples vary in qua ion so samples sizes
may be adjusted accordingly. QZ? %ﬁz ould make an effort to
retain sufficient sample £ ﬁbrepqat esting if possible;
however, those samples qnmlﬁgd {3§§/quality may need to be
consumed (See BI=QA 5. 2@%?

Caution: Sece Comme%téol é
O
5.1 WHOLE BLOQE\Q%M?ihS ‘%;? EXTRACTION) :

5.1.1 Pké) ~3pt - lef whole blcood into a EZl sample tube
vided in the EZ1 Investigator kit. Bring the volume
up to 200u¢ 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? - lem? cutting/portion or swabbing of samples
on cloth or porous materials (includes cigarette butts,
gum, and envelope flaps/stamps), ~1/8 - 1/2 (~equivalent
of previocus sample size) cutting/portion of cotton swabs

Revigion 9

Casework Analytical Methods: BI~200 8/10/09
Page 51 of 113 Issuing Authority: Quality Manager



5.2.3

5.2.5

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:

190u{ SEB
1Gpt Pro X

Note: Large and/or absorbent substrate cuttings may
require additional SEB, up to 490 ut. &

O@

Mix and incubate at 56°C for a minimum 7% 15 minutes, up
to overnight., A 15 minute digest at §9c immediately
followed by a 5 minute digest at 95&? may alternatively
be performed.

Large cuttings/substrates ﬁ;g%%lxééble may be removed
by piggyback/spin basket ce at low speed

{3,000 - 5,000 rpm) for 342,m1 u e discarded.

C)
Proceed to 6.0. QO 0@
\(\

5.3 BLOOD/SALIVA/FTA/NON@&E{@QIs@E EPITHELIAL CELLS) SAMPLES

5.3.1

{ORGANIC EXTRACTI 01% &
Piace one (}ol ng samples into a sterile 1.5m¢
tube: —(§> uttlng/portlon or swabbing of samples
on cio(b materials (includes cigarette butts,
gunu\» d en flaps/stamps), ~1/8 — 1/2 (~equivalent

of @ evious sample size} cutting/portion of cotton swabs
ﬁ@talnlng sample {samples deposited on non-porous
g%jects 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}, ~3mm® - 1cm? portion of tissue, or ~10uf
- 50n¢ whole bklood.

5.3.1la 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 50p¢ 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): Prescak blcoodstains using
Im¢ 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:

500u¢ SEB
15pu¢ Pro K

9

|
5.3.3 Mix and incubate at 56°C for a minimum.0<<b hour (may be 1

left overnight). It is recommended tha&} on-reference
samples incubate for at least 3 houré&ﬁ%en possibie.
O

5.3.4 Proceed toc 7.0.

‘\
<§
<§b (5%
5.4 EXTRACTION OF HAIR SAMPLES ((

.®\$

Note: For removal of halr(s) o sllde, see 9.0.

5.4.1 Examine the hair(s) §g de s(ﬁ%éomlcroscope and note if
ce a

there is the pres }\ r material at the root
and the presen f bd&) fluid (e.g., blood or
semen) or othe e égptamlnants on the hair shaft.

5.4.2 Once a s{iggble ﬁ<§§ﬂ preferably anagen, has been
identif 1tQ3 6) washed to reduce surface dirt and
contamiSé E;{ may be accomplished by immersing the
hainﬂ? e, deionized water and gently swirling.
Eagﬁ\ air to be’analyzed should be washed separately in

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

<2§a 1.5m¢ tube containing 1m¢ 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 soaking the hair in a
minimal amount of sterile deionized water or PCR TE for
30 minutes. Process this extract as you would a
blocdstain (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 root-end,

a 0.5 - 1,0cm cutting of the shaft adjacent to the rooct
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may be processed separately as a control. The remaining
shaft may be retained for subsequent analyses (e.g.,
microscopic exam, mitochcndrial DNA).

5.4.4 To an EZ1 sample tube, containing the hair sample, add:

180u¢ SEB
10up¢ 1M DTT
10u¢ ProK
or, for organic, S
.9
To a 1.5m¢ tube, containing the hair saggﬁk, add:
N
5001¢ SEB @Q
20p¢ 1M DTT O
15u¢ ProK Q§§b
&
SR St
5.4.5 Mix and incubate at 56 C f@r mie' 225?& 6 hours (may be
left overnight). é$$) %) §§>

C
5.4,6 Proceed to 6.0 for &ég ii§g%t(§£>or to 7.0 for organic

isolation. ()

(O\(b \@6 Q
5.5 EXTRACTION OF BON)(QND\ @

5.5.1 Obtain \s%a t bone and remove any tissue present,
using @th éé (shake vigorously with a few mis of
ethgé%' a ﬁsgzﬁolypropylene tube) or by boiling
fly. For“dlder bones, or those without adhering
cé@ssue, clean the outer surface by sanding. For teeth,
<2§, egin 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.
¥inally, clean the bone/tooth with a sterile cotton swab
soaked with ethanol to ensure it is free of dirt and/or
other contaminants. 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
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fine powder. Transfer the powder and/or small pieces
created to a 1.5m¢ tube,

5.5.5 To the tube, add:

500u¢ SEB
151¢ ProK

Mix thoroughly and incubate at 56°C overnight,

For EZ1 isclation, spin in a centrifuge at dow speed
(3,000 - 5,000 rpm) for 3-5 minutes, trap&fer 200-500u¢
of the supernatant to an EZ1 sanple tub@}and proceed to

6.0.
%Q

For organic isolation, proceed dlébctly to 7.0,

Note: For aged bones, it may ne ssary to process
muitiple samples and extracts prior to

proceeding to quantl cadign

5.6 EZ1 DIFFERENTIAL EXTRACTIOI‘B&’ &&W‘&AINING SAMPLES:

Note: For removal of sgg;§e<§§mt§énnted slide, sece 9.0.

5.6.1

5.6.2

Place cuttlng/d%;pl é%, ze of sample used will be

case dependen()an cy pon microscopic exam and total
sample amo Zl sample tube and add ~150p¢ PBS
or steri @g@él ater Agitate the substrate to
loosen x:> rlal and place at 4°C for 1-4 hours
(up t Ve nyg

S 6‘%
S cate samples for ~20 minutes to loosen cellular

erial from the substrate and perform piggyback/spin

<2§basket centrifugation for 3-5 minutes. Without

disturbing the pellet, remove all but ~10-50u?¢ of the
supernatant and discard.

5.6.2a Optional: Resuspend the pellet and place 3- S5pt on a

5.6.3

slide for microscopic evaluation (See BI-118; BT=119).

The substrate may be discarded if the pellet contains a
sufficient number of spermatozoa; however, it may be
desirable to add the substrate back to increase the total
amount of DNA in the sample.

To the remaining cell pellet and substrate (if present)
add the following:
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190n¢ SEB
10ut Pro K

Note: Large and/or absorbent substrate cuttings may
require additional SEB, up to 490 ut.

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 centx;fugatlon

and discard. A final centifugation on hi peed for 21
minute should be performed to further %xg ify the
pellet.

5.6.6 Remove all but ~10-50p¢ of the sup ;i%tant, taking care
not to disrupt the cell pellet imhe bottom of the tube.
Transfer this supernatant (epi 1 cell fraction) to
the new, labeled sample tube sQ§Se at 4°C or proceed
directly to 6.0.

5.6.6a Opticnal: The purpo egbf sgé:ézentlal extraction is,

typically, to obtal ion that is void of any
epithelial contribut? ances in which there is
an overwhelming gésgb thon plthellal cells to sperm
that appear in sdﬁnlcally, steps 5.6.3-5.6.4
may, at the s 1 <%}scretlon, be repeated 1-2 times
prior to pr ;\' ’<§ These additional
supernata%ggci d to be retained.

5.6.7 Wash thé} Q?ﬁﬁ et as follows: Resuspend the pellet in
500 PBS b exing briefly. Spin in a
mi centrifu for ~5 minutes at maximum speed

,000rpm) . Remove all but ~10-50uf¢ of the supernatant
{and discard it. Note: 1000u{ PBS should be used for
<2 500pt sample volumes.

5.6.8 Repeat 5.6.7 1-5 more time(s). In instances cf 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 3-5u!¢ on a
slide for microscopic evaluation (See BI~118; BI~119). If
intact epitheiial cells remain, the pellet should be
redigested (5.6.3 - 5.6.8).

5.6.9 To the remaining sperm pellet solution add:
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180n¢ SEB
101¢ 1M DT
10nt¢ ProK

Note: up to 490ut 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 ORGANIC DIFFERENTIAL EXTRACTION OF SEMEN"CO‘?RINING SAMPLES:
Note: For removal of sample from mountqg §lide, see 9.0.
N

| &
5.7.1 Place cutting/sample (the siz?égS‘sa ple used will be
case dependent and based upo?D ch? opic exam and total

sample amount) into a ster e and add ~150nu¢
PBS or sterile deionized Q@te te the substrate to
loosen cellular materl ac 4°C for 1-4 hours

(up to overnight) <2C)

5.7.2 Sonicate samples %%gb ON lm:§;é to loosen cellular
ugééh

material from a&é)and perform piggyback/spin
basket centri i £ 3-5 minutes. Without
disturbing ‘ng move all but ~50u{ of the

supernatar&&ndgﬁlsc\/
5.7.2a 0pt(§ha{5§é<§§}ﬂmithe pellet in the remaining 50u¢

andiggﬁce 3 a slide for microscopic evaluation

{S 118; BE=1109) The substrate may be discarded if
pellet contains a sufficient number of spermatozoa;
wever, it may be desirable to add the substrate back to

<2 increase the total amount of DNA in the sample,

5.7.3 To the remaining cell pellet and substrate {(if present)
add the following:

500p¢ SEB
15u¢ Pro K

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

5.7.6 Remove all but ~50p¢ 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 purpocse of a differenthéabxtraction is,
typically, to obtain a sperm fraction Qi is void of any
epithelial contribution. In instancg n which there is
an overwhelming proportion of eplthéilal celis to sperm
that appear intact microscopicall <>steps 5.7.3-5.7.4
may, at the scientist’s discrettﬁ%ﬁ be repeated 1-2 times
prior to proceeding to 5.7.7..@

e e\addltlonal
supernatants do not need tq2ﬁb Efggzgqg.

5.7.7 Wash the sperm pellet as(ﬁg : uspend the pellet in
1000p¢ PBS by vortex1n\Qb pin in a
mlcrocentrlfuge for i

e aximum speed
{(>10,000rpm) . mqge a{SSBtfg;EOpf of the supernatant
and discard it. XS} e> <:>

5.7.8 Repeat 5.7.7 I35 Q%Sé . In instances of low sperm
amounts, es are recommended, The final
wash per %? Ef}be done using 1000u?¢ sterile

deionizéd 6
5.7.8a @ional: uspend the peliet in the remaining 50n¢
a Q%lace 3-5u¢ on a slide for microscopic evaluation (See
*118; BI=119). If intact epithelial cells remain, the
<2 ellet should be redigested (5.7.3 - 5.7.8).

5.7.%9 To the remaining sperm pellet solution add:

500u¢ SEB
20p¢ 1M DTT
15p¢ 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 3u¢ whole
blood into a sterile 1.5m¢ tube and add Im¢ of sterile
deionized water.

5.8.2 Incubate at RT for 15-30 minutes with @Gg%31onal mixing
or gentle vortexing. ‘\

\
@
5.8.3 Spin in microcentrifuge for 2- 3 mifwites. Remove all
but 20-30u¢ of the supernatant discard it. If the

sample is a bloodstain, leave<§ e substrate in the

tube. <§§

5.8.4 Using a wide bore pzpet r lp with the end
cut off, add 200u¢ e;% é&e % Chelex (0.5g

Chelex re81n/10m8 e water). Make sure
the Chelex solutl Qéﬁ ed before adding to the
sample,

5.8.5 Incubate at ®f0®65 @Omlnutes
5.8.6 Vortex at h,@QQ/ r 5-10 seconds.

5.8.7 Incub&i& (jB/water for 8 minutes.

5.8.8 Vo x at izi?%peed for 5-10 seconds, followed by
rlfugat at high speed (2 10,000 rpm) for 2-3
1nutes This extract may be taken directly to
<2{$>realtlme PCR (see BI=207) for quantification of the

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

6.0 BIORCBOT EZ1l ISOLATION PROCEDURE

Note: The BioRobot 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 FKZl sampie tube, bring the volume
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up to 200p¢ with Stain Extraction Buffer, and begin
step 6.1,

6.1 Insert the Investigator Card into the card slot on the

with

BioRobot EZ1l (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 choose
the following protocols:

Choose %17 for the “Trace” protocol if no subst€gte is

present in the sample tube, O
A\
Choose “2” for the “Tip Dance” (Trace Tqé§$rotocol if
substrate is present in the sample tube

Choose “4” for the “Large Volume” %%col for 500 ul

one of

the

sample

volumes. Note: Step through the Rébmpzsxegardlng additional

‘MTL! Buffer, Q C)O

6.3 Press “2” to elute in TE. Qb

A

6.4 Select either the 50n¢ ont? Z@% &Qtlon volume from the

menu {option 1 or 3, raégect The 50p¢ elution may be
preferable for FTA, Qﬂte , or those suspected

to be

of low DNA concentr n\h in Out elution volume may be
preferable for sa es ng potential inhibition.

6.5 Press any ke Q§g Nghrough the text displayed in the
LCD, whlch,é§;?5§g§’ ough the following steps to load the

instrumen
6.6 Open tQ@ workstatlon door.

6.7 xﬁ?&ne 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. Additicnal 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
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 opened 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 “Prqﬁ@col finished.”
To run another protocol, press “ESC” to repdPn to the
protocols menu. Otherwise, press “Stop% ice to return to
the first screen of the LCD. Qb

0\0
6.15 Open the workstation docr. Remove an cap the elution tubes
containing the purified DNA. Dis d cartridges, tip

holders/tips, and sample tubesQO C)O &
6.16 At the completion of all r&y@)@fo xt'hg@%, clean the piercing

tool (option #3 from the 0l s ; D-rings and tip
adaptor, tip rack, cart dge d interior of the
instrument with 70% E&@énob\ ed, optiocnally, by
nanopure water, Cé§2>

place. e§>

6.18 Proceed to<§e iﬁﬁ&é Eé;>(see BI=207) for quantification of
the purified D ¢} ined in step 6.15.
Si o)

o

7.0 ORGANIC<FD IFICATION PROCEDURE:

6.17 Switch off the i <2§\ aving the Investigator card in
O(\

Note: For most stains the cuttings/substrate will not interfere
with organic extraction and need not be removed priocr 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 microcentrifuge for 3-5 minutes to
achieve layer separation.
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7.2 If the aqueous phase is clear, proceed to 8.0. If it is not
clear (e.g. cloudy or large or ‘dirty’ interface), transfer
the agqueocus layer to a fresh sterile 1.5m¢ tube. Repeat 7.1

1-2 times until the interface is clean and aqueous phase is
clear. Proceed to B.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, ng

O
8.1 Assemble a Centricon-100 unit according to<§§e manufacturer's
directions and label the unit. qsz!

B.2 Add 1.5m¢ of TE to the upper Centr1cq§§%00 reservoir.

B.3 Add the entire aquecus layer ap tg§§§ly 500u¢f) to the
upper reservolir containing TE. e phencl mixture

(including substrate if pres organlc waste
container in the hood. Dis g' t into a biohazard
waste container. <2()

fixed angle centri pm for 10-20 minutes. The

B.4 Cover the Centricon t %8§huh£>t C?étentate cup. Spin in a
ELn

DNA sample wiil 1n ~20-40pt¢ of TE in the

upper Centriconyﬁg% le molecules with molecular

weights of 1ea§} %§}~ OO daltons will pass through the

filter.

Note: Thquent 1ts are sensitive to rotor forces. Do
entrlf above 2000 x g. Centrifugation time can

8.5 Add 2mt¢ 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 reservolr.

B.6 Repeat 8.5 for a total of 3 washes.

8.7 Invert the upper reservoir onto the retentate cup provided
with the unit. Centrifuge at ~2500 rpm for Z 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 labelgd_sterile 1.5mf 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 sligDoff.
O

9.1.3 Add a drop of xylene to dissolve theiwgﬁnting medium,

9.1.4 Remove the hair and soak in 10- ZQi%nylene for 2-3
minutes to remove residual mou g medium.

Note: Sperm—-containing slides are &S&a q$§w1th sterile

deionized water at this tgzgm uzitable volume
{(~100nt¢) of stain extra 1on may be added

directly to the sllde\éblqg> minutes at RT and
then by pipetting Ghd wn,§§g

sh the sample off of
the slide and trans 1 sample tube or a 1.5m!
tube. Repeat 3~%» S$é>aqg> roceed to 5.6.3 oxr 5.7.3.
9.1.5 Rinse the hal % absclute ethanol to remove
the xylen 0 hair extraction under 5.4.

6(0 O(\ O\/
9.2 SOAKING IN @LE@(\ Q)

9.2.1 %%% the sll in xylene for several hours until the
ver slip can be slid or pried from the siide.

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

9.2.2 Remove the hair and soak in about 10-20m¢ xylene to
remove the residual 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
BI-102) .

11.0 Comments:
11.1 These methods employ the use of phenol that is §bstrong

organic acld and may cause severe burns in additdon to other
effects. All operations with these chemical ‘Ehould be

performed in the hood with appropriate pr tive gear (gloves,
lab cecat and eyes protected by hood shiﬁi and/or goggles).

-\
11.2 An appropriate reagent blank {(for ea§g>2§?e of extraction)

should be carried through all extrqﬁ&ioa teps to check the
purity of the reagents being us%.o ,Qaed only be one

reagent blank per extraction r necessary to have
a separate one for each casQQShat %%'e cted at the same
time. QO & 0

11.3 Presoaking bloodstains Qﬁth\é@ help to prevent
inhibition of amplif Q@kzoibby e products, particularly
when analyzing DNA ais oY samples of "heavy"

bloodstains (e.g\c\ ngggl stains) .

>
11.4 These proce u{;s §§?§; the 'usual' protocecl for a given
n
e

material, these different extraction methods
1oiogical materials, though minor

are suit
modific 5 may necessary.

&S
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BI-207

DNA QUANTIFICATION: REAL-TIME PCR

1.0 BACKGROUND:

DNA methodologies that employ the PCR, such as ngggnaly81s,
necessitate consistent quantification of human to obtain
optimum data. qb

Green, R.L., et al, "Developmental Validat'é; of the Quantifilerm™
Real-Time PCR Kits for the Quantlflcatlo T Human Nuclear DNA
Samples, " Journal of Forensic Sclence, . 4, 809-825,

Crouse, C., et al, “Improving Effl cyfgf all Forensic DNA
Laboratory: Validation of Roboti QSBSsa Valuatlon of
Microcapillary Array Device,” 5, Veol. 46, No. 4, pp.
563-577. é é C)S

x9
Quantifiler™ Kits (Quaeﬁﬁz? an DNA Quantification Kit and
Quantifiler™ Y Human Ma¥e ﬁ{ tlflcatzon Kit) User’s Manual,

Applied Biosystems. \(\ \& Q/

7500/7500 Fast &éé '%ﬁé?é; Systems Maintenance Guide, Applied
Biosystems.

&

)

2.0 SCOPE:

To pr £§% a reliable method for the consistent quantificaticn of
small amounts of human DNA isolated from forensic samples.

3.0 EQUIPMENT/REAGENTS:

ABI 7500/Computer 96-well Reaction Plate

ABRI 7500 SDS Software 96-well Reaction Plate Base
Pipettors Optical Adhesive Covers
Pipette Tips Centrifuge (optional)
Quantifilerm Human Kit Microcentrifuge Tubes

20 ug/m¢ Glycogen (optional) PCR-TE
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4.0 PROCEDURE:
4.1 PREPARATION OF DNA STANDARDS:
4.1.1 Label 8 sterile microfuge tubes A through H or 1-8.
4.1.2 Dispense 30u¢ (or adjusted amount according to the kit
QC results: Form 419 QC) of PCR-TE into tube A (5td.
1} and 20p¢ of PCR-TE into tubes B-H (Std. 2-8).

4.1.3 Mix the Quantifiler Human DNA Standardcggbroughly by

vortexing 3-5 seconds. Transfer 10pt. tube A (Std.
1). Mix the dilution thoroughly. <Sb'
%

4.1.4 Prepare Std. 2-8 via a serial dilggion by mixing and
subsequent 10u!¢ transfers from‘é@bes A through H. The
dilution series consists of q’16.7, 5.56, 1.85,
0.62, 0.21, 6.068, and 0. OZQZhg/ respectively.

)
4.2 REACTION PREPARATION: @Q @) é
QY
4.2.1 Determine the numbe é§§ ﬁb be guantified
(including, at mln unuxgb of DNA standards).

4.2.2 Fill out the é@o L s@ (Form 206=BI) on the ‘Plate
Setup’ tab o readsheet/template. Print a

copy for §§h Choose the ‘Plate Document’
tab and formatlon is correct and
corre gﬁds oad Sheet information entered.

Perft av 7 of the Plate Document Worksheet to
§§§ E;) rive) for subseguent transfer to the ABI
%ﬁ . The ument must be saved as a .txt file.

4, .@sébalculate the volume of reaction components needed,

<5K 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 12.5nt¢
Quantifiler Humanh 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 seconds. 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 or the ABI 7500 thermal block.

9

4.2.6 Prepare the Master Mix by pipetting th@.quulred volunes
of primer and reaction mixes into an \}oprlately sized
microcentrifuge tube. Mix by vortq¥5 3-5 seconds,
foilowed by a pulse-spin.

0\0
4.2.7 Carefully pipet 23pf of the PCKﬁQaster Mix into the
bottom of each reaction Well Q@s sed. ‘Blowing-out’

the pipette is not recomm<? ?:)
bubbles in the well.

0@‘0
4.2.8 Add 2pt¢ of sample o é&andé}q;§§&he appropriate
a

reaction well, bein cax\ uk:) vold bhubbles as much as
possible. xgb ()

x0 6

4.2.9 Seal the reac ‘&St’ th an Optical Adhesive Cover.

Proceed to <$)
éﬁo& &

\V
4.3 RUNNING TH“BEJ{(S N:CH O

)Qld splashing and/or

1{@ on the @(}O computer and login with the appropriate
(éééer name and password. After the computer has
<S> completely started up, power on the 7500 instrument,
<2 allowing it to warm up at least ~30 seconds. Launch the
ABRI 7500 SDS Software.

4.3.2 COpen 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 is 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.

4.3.

v

in the 5DS software, select File>New and choose Absolute
Quantitation for Assay, 96-Well Clear for Contalner, 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 to in View>Well
Inspector or by highlighting and doubl nggcking on a
well(s). Make any other changes, ‘gé essary. Select
the Instrument tab and review the al cycler
conditions [Stage 1: 1 cycle, 10 00 min.; Stage 2:
10 cycles, 95°C, 00:15 min, 60° \; .OO min, ; 25p€ sample
volume; 9600 emulation; Data<@b lection: Stage 2, Step

2 {(60.061:00)]
<(O QQ x
Note: Detectors are cre gSt e initial
instrument set a usage Refer tec the

Quantlfller<§ ual (page 2-11) for
instruction tc})?; detectors if needed.

Save the plaéﬁ%&n @ .sds file with the
approprlate te\
Under tR&)-: ns&ﬂniﬁr@t click Start to begin the run.

When [t pleted, proceed to 4.4.

S

4.4 ANALYS ﬁND RESUQS

4 Q{QQ

Open the plate document to be analyzed.

4.4.2 Select Analysis>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 OKR.

Select Analysis>Analyze.
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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An R? value of >0.99 indicates a close fit between the
standard curve regression line and the individual Cq J
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
Kits 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 indicates 0%
amplification efficiency. ~SS>

4.4.5 Select the Amplification Plot tab ié}the Results tab)
and choose either the Quantifiler man, or the IPC
detector. Ensure the Threshol \é@ set to 0.20 before
proceeding (Note: the thresho ar will be green if the
data has been analyzed and ig nalysis is needed}.
Highlight the sample(s Qgé Z§S§ tgin the table to view
the associated plot(s) vi lots for both
detectors for ampllkaS§ on <%}1nconsistencies.

4.4.6 Select the Componé?t t&@b %ah.the Results tab. The
halogen lamp ma Qbeedé?Ep ment if the dye signal

lines contai lke ear wavy/unstable and/or if
the Rox valugbb pYoaching or has fallen below
500. See e: 1t is important to use the
same sa $” time.

4.4.7 In t $§$§% ' Select the Report tab and highlight
the\ sampie/( <2; interest to view the results. Review
€§ ty col to determine the amount of DNA present in

<é§éch sample. Review the Internal Positive Control ({IPC)

<§) r value for each sample. Tt should fall within a range

<2 of 20-30. If the value is >30 for a particular sample,
there may be an indication of inhibition,.

4.4.8 Export the report. 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.

4.4.9 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. Chocse the Results tab and
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review the imported data. Delete any unused wells 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 As'
prior to exiting the template.

5.0 COMMENTS:

5.1 Refer to the Quantifiler Kits User’s Manual for specific

5.

thermal cycler conditions, additional user information, and
troubleshooting guidelines., ng

If the Component Dye signals appear unstang‘and/or Rox
values approach 500, the Halogen Lamp e checked
manually to determine if replacement is~Needed. Place the
Green Calibration Tray in the block. elect Instrument >
Calibrate and set the exposure tlﬂl %%:4096ms, ilamp control
to Max, and select Filter A, S shot and cbserve
results. Expected results shq%e ng} s(}of red
fluorescence displayed in al of fluocrescence
indicates the need for la epl . The lamp status

should be checked as we €€EC Instrument > Lamp
Status/Replacement and ewiﬁgbt ondition.
In order to extend Qb lﬁée ng e Halogen Lamp, the

instrument should anytime it is not in use.

t dgg
Lamp life is a e ﬂ 000 hours.
&o é(/

‘\
) Ny %
QQ@ V'
O

Qﬁ
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BI-208

STR AMPLIFICATION: PP16

1.0 BACKGROUND:

DNA analyses have revolutionized forensic biol%ﬁ?

advent of PCR allowed scientists to analyze e

The
ntiary

material present in minute quantities and d aded states.

The identification of forensically signifi@nt STR loci has

allowed scientists to combine the dlscrlm ation attainable

with the older RFLP technology with th\ peed and sampling
lo

capabilities of other PCR-based meth gies.

The

PowerPlex™ 16 allows the co- ampllf{gg of the core CODIS

13 loci, as well as, Amelogenan C) pﬁntanucleotlde—

repeat loci, Penta D and Penta

Butler, J. Forensic DNA T @and Technology
Behind STR Markers. 2001 Ac ess
GenePrint® PowerPle§§;33 chnical Manual

2.0 SCOPE: O
<</

Tc provide a ég}ab m \&6 for consistent, high quality
amplificatio \§§h foren81c samples ensuring the
f sul

generatio PCR product for capillary
electrop&?}ésls and alyses of these STR loci.

3.0 E_Quze&‘?w /REAGENTS :
<

BicHood

10% Bleach or Dispatch®

UV light

Thermocycler

Microcentrifuge

MicroAmp tubes

PowerPlex™ 16 Kit Contents
AmpliTag Gold® DNA Polymerase

Casework Analytical Methods: BI-208
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4.0 PROCEDURE:

4.1 DNA TEMPLATE:

4.1.1 Based upon the quantity of DNA isolated and its
initial concentration, the scientist should have all
samples at an optimal concentration for amplification
{e.g., 0.1ng/pe-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 MiX»nand reaction
additions. For those samples that werg?aeemed to be
<lng {or not detected at all), the mum
amplification volume {19.2u¢ for d%SiPlex 16) should

be used. For larger volume sample it may be
necessary to concentrate the s le pricr to
amplification. The analyst also choose to
extract, quantify, and com ltlonal sample prior
to amplification as an
4,1.2 The amount of DNA te g&e 4§§% an amplification
5-1.0ng.

reaction should be eK@ﬂ%

4.2 AMPLIFICATION SET-UP: \@ \Q O

4.2.1 Determine th@nm@f gé/ amples to be amplified and
GOp

label mi for identification.

Label a e e(s) for the Master Mix. Place

the 1a éied G}m ubes in a rack or microlmp tray.

The choose to irradiate the tubes with
ghﬂi}t 1S point (2 15 minutes) while performing

oeh r prepagbtzons

4, (5QThaw the Gold ST%R 10X Buffer and the PowerPlex™ 16
10X Primer Pair Mix.

4.2.3 Calculate the volume of reaction compconents needed
based upon the number of samples (including extraction
and amplification controls) to be amplified and adding
1 or 2 reacticns tc compensate for loss and
variability due to pipetting. Use Form 2108-BI for

recording this infermation. The following is a list
of the 'fixed' amounts to be added for a 25ni
reaction,

Gold STHR 10X Buffer 2.5u¢

PowerPlex™ 16 Primer Mix 2.5u¢
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*AmpliTag Gold® 0.8u¢
DNA Template + dHyO 19.2u¢

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

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

O
4,2.4 Pipet PCR Master Mix into each reacé§§h tube. The
negative amplification control sh% be the last
sample processed.
0\0

4,2,5 If DNA concentrations were no(s%h same, add
appropriate volume of dHy0O &8 ne€§;sary.

riate tube. OCnly

‘R’

the tube to which th A i3“b
opened at this tim d DNA-containing tube
should be open at h the exception of the
negative controk&b éé?re s open throughout the
process). U 4 4;;21 DNA for the positive
ampllflcatlo <a/ dHz0 for the negative

amplifica Q& Again, making additions to the
nt(}

negatlv
4.2.7 Ensué \15 f Osample tubes are closed tightly.

§§ by £ Eﬁg@r standard vortex and spin in

ofuge, necessary, to bring the reaction
(f?%monents to the bottom of the tube and remove any

ubbles. Return samples to the rack or MicroAmp tray,
<2 placing them in position for the thermal cycler

(record position on Form 210-BI).

4.2.8 Remove lab coat and, touching only the rack/MicroAmp
tray, transport the samples to the thermal cycler in
the Amp/PostAmp room, using the other hand on the door
knob.

4.2.9 Place the samples 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 piaced
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
'pplestdrun’cycling profile with the following conditions:

for 11 minutes, then:
96°C for 1 minute, then:
100% to:

for 30 seconds,

29% to:
for 30
ramp 23% to:
70°C for 45
for 10 eycles,
ramp 100% to:
90°C for 30 seccnds
ramp 29% to: %)
60°C for 30 seconds~\0 é\'
ramp 23% to: ()\ Q
70°C for 45 secoﬁas xgb
for 20 cycles,\@len Q OC)

ramp
94°C
ramp
60°C seconds
seconds
then:

=

60°C for 45‘%&2@@h n:
ire Sog%(\o C\\\O <<§
P oV

S oS 2

5.0 AMPLIFIED D%é\ ropucrt: )

5.1 Aft
C er.
soon as possible after amplification.

cling has concluded remove samples from thermal
Samples should be run on the Genetic Analyzer as
Prior to capillary

electrophoresis and/cr before analysis is completed the

samples may be stored at 4°C.
samples should be frozen at -20°C.
stored in the Amp/PostAmp room,

5.2 At a point in time after STR analysis is completed

has been reviewed and report approved),

For longer storage periods,
Amplified product is ONLY

{i.e., case
the amplified product

will be disposed of in a biohazard container in the amp/post-

amp room. As needed,

transported directly to the dishwashing room.

Casework Analytical Methods: BI-208
Page 74 of 113

this container will be sealed and

The container
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will be placed into a second bichazard bag,

sealed and

disposed of with other biohazardous material.

6.0 COMMENTS:

6.1 Clean surfaces with freshly made 10% bleach solution or

Dispatch® prior to set-up.

6.2 Wear gloves at all times during amplification set-up.

6.3 Mix all reagents thoroughly (e.g., vortex)
them in microfuge prior to dispensing.

6.4 A precipitate may form in the Gold ST*'RE%>t
be eliminated by briefly heating the so

to mixing. (\6\0
S N\
N
© K

Casework Analytical Methods: BI-208

and Ggulse-spin
O

Buffer, this may

ion at 37°C prior
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BI-210

STR TYPING: CAPILLARY ELECTROPHORESLIS AND DATA ANALYSIS

1.0 BACKGROUND:

Any eukaryotic genome is interspersed with repeated @yA.sequences
that are typically classified by the length of th @bre repeat
seguence, and the range of contiguous repeats ﬁ@wally seen or
the overall length of the repeat region. Q%hort Tandem
Repeat) loci are scattered throughout the ge e occurring every
10,000 nucleotides or so, and have core pEat units of 2-6bp in
length with overall lengths of less than(?%é bp.

STR loci examined for human 1dent1f 531 ;Qgses were selected
for the following characteristics: iminating power

(generally >0.9) with cbserved gﬁgﬁro of >70%, 2) locli on

separate chromosomes to avoid ility to obtain
robust, quality, reproducible taxwhe, ltiplex amplification is
performed, 4) low stutter, 5@) \Qn @cfon rate and 6) small
allele sizes (<500 bp) of analysis of degraded

samples. Q/
\
By 1997, as the re Q}, unlty -wide forensic science
(0}

effort, the foll ci, all tetranucleotide repeats,
were selected ag) or NDIS, the CODIS (COmbined DNA Index
System) Nati 1 Da ﬁ D3S1358, THO1l, D21S11, D18S51, D5S818,
D13s8317, DY , D1685 CSP1PO, vWA, D8S1179, TPOX, FGA. When
all 13 CO core loci were examined, the average random match
probabi {g& was found to be <1 in 1x10*? among unrelated
individQals, offering the promise of individualization.

In addition to the 13 core CODIS loci, the PowerPlex™ 16 multiplex
includes Amelogenin, a gender ldentification locus, and two
pentanucliectide repeat STR loci, Penta D and Penta L. STR typing,
with amplified products generated from this kit, separated by
capillary electrophoresis on the 310 and/or 3130 Genetic Analyzer
with data ccollection 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 Technology Behind
STR Markers. (2001) Academic Press.GenePrint® PowerPlex™ 16
System Technical Manual

ABI PRISM™ 310 Genetic Analyzer User's Manual

ABI 3130/3130x1 Genetic Analyzer Getting Started Guide

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

GeneMapper™ ID Software User Guide \SED

2.0 SCOPE:

To provide a reliable method for genera g STR genetic
profiles from forensic casework and o der DNA database

samples.

<< OQ/\
3.0 EQUIPMENT/REAGENTS: (J
. @
310 and 3130 Genetic Anal <Eh Collectlon Software
GeneMapper™ 1D Software
Computers

\?
Heating Block (or 97‘%& e@a &er)
Benchtop Cooler Q/
Capillaries \ &
Capillary Arra;gb, \' Q/
Syringe

Sample Tube%?

96 Well Q% and Septa
Buffer and Seﬁi}

Buffer servoirs and Septa
POP4 EpIymer

Gef€tic 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

J
|
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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 instrument, turn on compute d refer to
ABI PRISM® 310 Genetic Analyzer's Usbr's Manual
for detailled instructions on i ment set-up.
Shut down is performed in oppo e order
{computer, then 31C;. The c&@@uter may be
shutdown after each run; 310 should only be
shut down if it will not ﬁb 1 se for extended
periods. Filli-in appggﬁ}la Ea ormation in the

310 Injection Log
<%1on Software. In

4.1.2 Open the ABT pRIs@R\ﬂ
the manual cont e sclentist may use

'temperature he heat plate to 60°C
so that 1t kﬁ? to run. Using

Flle/New/éémthSQ create a 48-well Genescan®
sampleys§§et<§3 lbed in the ABI PRIsSM® 310

Gene User's Manual. If there is
roo %ﬁ@ e sheet, 'CCD' and 'SEQFILL' may
ally, as the last two samples}.

:&1 a etup Check' sample sheet already on

e 1nst ent so that these samples may be
placed in a pre-run by themselves, rather than

C§Q adding them to the new sample sheet. Enter

< appropriate identifying information for other
samples into the sample column as follows:

%

Matrix samples: FLUOR, JOE, TMR or CXR
Allelic Ladder: LADDER {or PPl&é LADDER}

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

Case Samples: XY9999999%9-(oxr /)2%Z...,
(e.qg., VM20010112-1AEC or VM20010112/1AEC) where:
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.3

X= Specimen Type (0=Questicned; 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.)

¥ = Letter for Lab (M, C or P)

9999998999= Lab Case Number

9

Z2Z...= numbers and letters that desh@g%te case
Ttem {including 'SP' for sperm ce i& nd 'EC' for
epithelial cell at end of numb%§§b delineate
fraction}.

O
Using Flle/New/Injectlon L{g? create a new
Genescan® Injection LlSt ing the
appropriate sample sh sbf pull—down menu.

Using pull-down sele Q%r samples,
placing allelic 1 d@rs éé? st and last
injection positi é%’ , at least every
20-25 samples 1 a bd?@ ) Move the 'CCD
DUMMY' and 'S@EIL\QD to the 1st and 2nd
injection Q@Ztl ectively if they were
atrix samples are often

not run se <§€
analyz ()n qSBe e run. However, they may be

les, in which case they are

samples either at the beginning

b \5@ un.

é:\‘s lect a@n module with the following settings:

Q‘OQ

GS STR POP4 (1mf} A

Inj. kV: 15.0
Run kV: 15.0
Run 'C: 60
Run Time (minutes)}: 30
Matrix File: none
Autoanalyze: No

Inj.Secs: 3-10 secs

3 secs - 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-socurce samples estimated at 2 1ng
generally produce good results).

b 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 1pf-1.5u¢ rxn is
added to 25uf of ILS Master Mix (made by adding
0.5p¢ ILS600 size standard/sample; 24,Gui
deionized formamide/sample and addingquantities
for N+2 in Master) that has been Q?Qpensed into
sample tubes. For Allelic Ladde@d"add 1lpt¢ Ladder
to 25uf¢ Master Mix. Note: The ster mix may be
altered by adding Lp¢ ILS600\nge to 24nut¢
deionized formamide if ELS{B aks are too low.

Matrix samples (2nu¢) 8ﬁ§§2 25pt of
deionized formamide tho kég standard) .
4.1.6 Following sample é§ﬂiQ§}1 §§hce septa on sample
tubes, mix (spigz as Q@becsiﬁy) and heat denature
for ~3 mlnutaé;at C(;% ediately chill in

benchtop ¢ e) for 23 minutes
{(perform types - ladders, matrix,

contro Qnd %/&lg
4.1.7 Ass@@? é@b Q r run into appropriate order

ample sheet) in a 48-tube
utos le ample tray removing any moisture

<§w th a Kﬁﬁ}lpe if necessary.

QF§QB Place the autosampler tray in the instrument and
close 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
its current position is correct, and there are no
bubbles that may interfere with the run. Click
'Run' and monitor electrophoresis in the 'Raw
Data' and 'Status' windows. Each sample will
take ~4) 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 scientist 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-0C). &

O@

A\

4.2 AMPLIFIED FRAGMENT DETECTION USING qufg 30

Note: Prior to using the ABI 3130 Gen M Analyzer for

samples, a spectral calibration mat standards) must be

run to achieve proper cclor separa‘rg1 the dyes used for
and size

the amplification primers, allek%
standard. To prepare a matrix our taQE@ ds are run
under the same capillary elQSsg%p onditions that
will be used for samples ders. Use the 3130
Matrix Standard set, wh102§(5c3k \Ehe Fluorescein Matrix,
JOE Matrix, TMR Matrix e:;Qx for the blue, green,
yellow and red matri @kan@érd espectively. This is
performed when nece Q:%erformance, or after any

instrument maint hat involves
adjustment/rep aég\ 'ééﬁ CCD camera or laser,
Additionall¥% a 2 (% Cgallbratlon must be performed prior
to runni Ké) The instrument uses images

spatial calibration to establish a

collect ring t
relatie?ghlp between the signal emitted for each capillary,
as w as the position where that signal falls and is
debécted 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 3130/3130xl Genetic Analyzers Getting
Started Guide for detailed 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
{DPata Collection software, 3130, then computer).
The Data Collection Software must be closed by
choosing ‘Stop All’ and waiting for all red
symbols to appear before closing. Never use the
‘X' to close while green or yellow symbols are

displavyed.

Create a new plate record:

9
0

<)

4.2.2.1 For a spectral calibratigh* plate expand

the tree pane of the Da

Software and click

te Manager,’

Collection
under

‘ga3l30xl’, Choos New’, and fill in
the dialog boxes*&%it ‘Spectral
Calibration’ cation. Fill in

the applicab dialldg
Spectral rqﬁ}o

(clicki&qo K’(@he

;Qbs on the

itor as follows
mplete to save):

Z
Sam '\déQSpectral

e§§5§hm§\

<1

@'&@ Q;?optionally be changed to a
{@

or injection priority.

<;¥pﬁsnt Protocol 1l: Choose the

N\
x\ e 1 instrument protocol from the
S e

@ 6® down menu

<§b PowerPlex 16 specific run module and
@) protocol settings for Spectral
Calibrations are as follows:

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

Data Delay Time: 100

Run Time (seconds): 800

Protocol Type: Spectral
DyeSet: F

Array Length: 36

Chemistry: Matrix Standard
Lower condition bound: 4.0

Casework Analytical Methods: BI-210
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Upper condition bound:

Inj.Secs: 5

12.0

4.2.2.2 For a sample plate fill ocut the 3130 Load

Casework Analytical Methods:

Page 83 of 113

Sheet
Sheetf

(Form 21 6~BT)
tab of the Excel

spreadsheet/template.

the case record.
Template’

cn the

Choose the
tab and ensure the information

‘3130 Load

Print a copy for
‘3130 Plate

corresponds to the Load Sheet information

entered. Verify the informa n on the
template is as follows: K\
e

.\Sb

QQ

Container Type&()6 Wégh

GeneMaﬁgér

—%&@ﬁt

ﬁlle

Case Samples:
X= Specimen Type
S=5uspect;

BI-210C

0

ézfégér: LADDER
[or (+),

; etc ], BRB
biank), SPRB
blank), ECRRE
blank), etc.

V=Victim;
E=Elimination;

I'=Alleged Father;
FB=Paternal uncile;
FM=Paternal Grandmother;
FF=Paternal Grandfather,

Aunt;

Y = Letter for
99999999%= Lab
ZZ...= numbers
designate case
'SP' for sperm

XY99999999 zz.. .,

Applicati o%&%jg\@r
o *gékg%gber_

Generic Instance

{(or PP16 LADDER)

etc.], NEG J[or
{blood reagent

(_

[sperm reacgent

{e-cell reagent

where:
{(O=Questioned;

M=Mother;
C=Child;
FS=Paternal

etc.)
Lab (M, C cr P)
Case Number

and letters that
Item {including
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 priority.

Sample Type: Sample Categories of

‘Sample’, ‘Allelic Ladder’, ‘Positive
Control’, or ‘Negative Control¢, may
optionaily be typed in. .

QY

Results Group 1: Entex <e appropriate
results group. These é%b typically
denoted by the anal%bg)lnltlals and
should automatlcal populate from the
Load Sheet.

Instrument P;‘t ter the
approprlat rotocol (i.e.
PP16 5 sqee PP&O , PP1l6 10 sec).
Powe Qﬁ? Jfic run module and
prqggﬁola§ 2:§2% for sample plates are

<&
\<}400 O’I@é Regular

X?§§> laters HIDFragmentAnalysis36 POP4
3 : 3
\ﬁo 0 u me {seconds) :2000
N\
<§b Protocol Type: Regular
@) DyeSet: B

Inj.Sees: 3-10¢

3 secs - Allelic Ladders 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-source
samples estimated at 2 lng
generally produce good results).

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

4.2.2.4 Import the previously saved plate record by
selecting ‘Import’ on the ‘Plate Manager’
window. Browse to locate the dggved .txt
file and choose “0OK’. @)
'\

4.2.2.5 Open the imported plateg rd by
highlighting it and ciid&king ‘Edit’.

Review the informatidw’in the GeneMapper

Plate Editor to en that it is correct

or make changes eisépary. Click ‘OK’
h

when complete@{Q ?v)g) &plate record.

4.2.2.6 To perf %or @ne run of a sample
t

(e.q. m ion times), select
EdltAé?ﬁ/ n in the GeneMapper
dow. This will add
l<26 lts Group and Instrument
Q}otggb mns to the end of the plate
éSE@ hese additional runs may be
e> %#a \b'any point in the run, prior to
t injection, if the scientist

Q&es that a sample would benefit from
1

njection {e.g., repeat because of bad

¥
S

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

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
‘Walue’' 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’ . Note: 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 For amplified products (including
controls), typically lui-1.5p¢ rxn is
added to 10ul! of ILS Master Mix (made by
adding 0.5u¢ ILS600 size standard/sample;
9.5u¢ deionized formamide/sam and
adding quantities for N+2 i ster) that
has been dispensed into t “Wwells of a
pre-labeled plate. For.&lelic Ladders
add 1ut Ladder to 10pt¢ ster Mix. Note:
The master mix may pelaltered by adding
0.25p¢ ILS6G0O size{ﬁ 9.75p¢ deionized
formamide 1f ILS<g§ak re too high.

1:10 in

ch matrix dye

to 480nt of

(without size

N 5 nt of the fragment

. mixDnto (sac four wells on the pre-

lggéie§; late which will incliude each of

O b

llaries (e.g. wells Al

LoreCP
4.2.4.2 Matrix samplag are(bﬁl
Nanopure Hq\Q') 5@\' o)

fragment t a

oY O
4.2.5 F%§$BW' 8 e addition, place a plate septa on
h p)é}e heat denature for ~3 minutes at
€§9 C. Iﬂa}diately chill in benchtop cocler (or
(fb on ice) for 23 minutes (perform on all sample
<$) types - ladders, matrix, controls and samples).
<2 Note: the plate septa may be cut to cover only
those well columns 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
sure 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
yellow 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 1s 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. GyVerify the
correct scheduling of the run in tbqb un View’
window. Select a run and confirm-ﬂhat the
corresponding wells highliighte Qé‘the plate
diagram are correct for that ruw/, Make
adjustments to the plate re%gg& if necessary.

4.2.10 Click the green Run Inst Qhen rrow button in
the tooclbar to start Q%itor
electrophoresis by o rv1 un, view,
array, or caplllar.egf dow. Fach
injection (set o {b ) will take ~45
minutes. Note plicate plate record,
the plate ma E§ nlinked prior to

e

.y linking th, QMpliyatQ;% cord. This is done by
highlight tly linked plate record

and cl@ %Q)Bg’]&

4.2.11 Aft é>COE§) of the spectral calibration run,
ral Viewer’ window to evaluate the
\%ﬁ ct gset the active calibration. Confirm
{\at at Dye@t F is selected. <Click on individual
(Q wells in the plate diagram to see results for
<S) each of the four capillaries. For each
capiliary, 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
capillary 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).

@%
O
4.3 DATA ANALYSIS: GENEMAPPER® ID (GMID) R\
N
4.3.1 Data analysis is NOCT performedc%h the instrument
computers. Transfer the rugggbider (including
the sample sheet for 310 x and plate record
for 3130 runs) to an anakgkls mputer using a
poertable USB drive. Q% is and review
are complete, a copy th@)rugs; lder and GMID

project (s} will be analysis computer
until CD/DVD arc \1nq$ n complieted. The
Run Folder on t computer may be

deleted at t se-specific CDs will be
made for dl,@ove@ &equest

Note ES?& nalysis, the appropriate
st pe imported into GeneMapper®

iD. \\ di () , previously run 310 Macintosh
%Sa be converted to PC files using
in

! conversion program.
&
%fb Set up the analysis methods for GMID analysis as
<S) follows (analysis 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. 310PP1l6-
150RFU) .

‘Allele’ Tab: Choose the appropriate bin set.
Choose ‘Use marker-specific stutter ratio if
available’, and ensure “minus stutter distances’
are from 3.25 to 4.75 for tetra and from 4.25 to
5.75 for penta. All others should be 0.
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‘Peak Detector’ Tab: Advanced Peak Detection
Algorithm, partial sizing (80-550 or 600), light
smoothing, Local Southern size calling method
with baseline window of 51 pts, min. peak half
width = 2, polynomial degree = 3, peak window
size = 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 determinégd by a
review of the raw data and choosing ints that
will not include the primer peaks ﬁ@t will cover
the size range of 80 to 2500 b qu

Peak Amplitude Thresholds w%%%)depend on sample
quality. Generally 150 rf reshold in all

colors. Rfu threshold m ised in Blue,
Green and Yellow for q%ﬁ% ers. Rfu
threshold may be low at the

analyst's dlscretloq) sead RFY Threshold).

Lowering of rfu t sh w 70 rfu (to 250)
should be done ti and only if the data
generally ap ¢§? od, and without
excessive ound or artifacts.

deemed inconclusive.

Peaks bel Qﬁ

)
‘Pea \ﬁ\al@ ’@ The minimum peak height ratio
e/

for alance shouid be set at 0.7.

S th % width to 1.5 bp and pull-up

a io\Eb The signal level and allele

€§n mber m&i) e set according tc analyst preference
<Q and sample type.

© . |

‘Quality Flags’ Tab: The quality flags are only
used as 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 sample quality.

%

4,.3.3 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.g.
ILS60C 80-600).
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Data analysis will be performed using the ‘Basic
or Advanced’ size standard. The size standard
consists 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 coptionally defined
by the analyst).

4.3.4 Create a matrix for GMID analysis of 310 data
(3130 data deo not reguire a matrix) under the
‘Matrices’ tab in ‘GeneMapper Manager’s, Matrix
name is the date “MMDDYY” followed‘bggyMairix”.

4.3.4.1 Review the Raw Data of @é\Fluor, JOR,
TMR and CXR standards 1% the GMID project
(see 4.3.5 and 4.3.6 Cénd record an 'x!
value that 1is afte e primer peak, in
an area of relati Qé? at baseline

signal for ea (hat lg?ndard Note:
the 'Analysi ang tyinclude 2 5
peaks for q?% andard.

{}

4.3.4.2 In the <&g%r €§ ESE@ r’ window, Click on a
lect the corresponding

'dye sd@lon{an §D
Mah(%k -B\ .fsa file(e.g., Blue
LQéb ard), and then enter the
ue that you recorded from

éSE q§§é ta for that sample. Repeat for
g:@}»{iébqégj>z e Matrix Standards and click
" to generate a new Matrix file.
SRS
Q 3.4.3 ck to see that the numerical value
trends indicate a good matrix (numbers on
{F§Q diagonal are '1.0000' and decrease from
<2 that value in each cclumn.
4.3.4.4 Prior to clicking ‘CK’ 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 Microsoft Word and paste the screen-
shot into the blank document., The
screen-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
previously run samples, such as ladder,
positive, 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 Anadysis
Method chosen for analysis,k is@as
described in 4.3.2, excep Bhe peak
detection algorithm mus Classic
instead of Advanced. Eéhmine the data
generated. The sam.lgs should have peaks

in the standard co but profiles should
be relatively fligbin ﬁgggother 3 colors.
With the exceptid®h qé%? (yvellow) into
CXR (red) bé& d— LQE} hould not
exceed 10° tl d, print out a 4-
color el plot, for each
Matrix {%: ile in the QC log for

the ;<§¢rquﬁ

4.3.5 Create a GEDeMQgge PIOjeCt
\;O
4.3, %SiSF Q§§ ID main menu, select File/Add

@

Q‘OQ

4.3.5.2

Casework Analytical Methods:
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o project. Highlight the
iate run folder in the pop-up

0 w1® w and click ‘Add to List’. Once the

folder has been copied to the column
on the right, click ‘Add’ to populate the
project with the samples in the run
folder.

In the Samples table, for each sample,
select the sample type, analysis method,
panel, size standard, and matrix (310
data only) from the puli-down lists.
Ladders must be assigned the sample type
0of ‘Allelic Ladder’ for the analysis to
occur. In order to use the control
concordance guality flag, all controls
must be marked appropriately as either
‘Positive 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 separate project should be created for
individual cases. To do this, highlight
the samples not assocliated with the
particular case and choose Edit/Delete
from the project main menu. Opfionally,
samples may be added to theqégoject
individually, rather than {ité entire run
folder. ©Note: the ana%%b project wili
be exported to the run lder at the
completion of analyssglreVlew

4.3.5.4 Analyze the samp Qﬁ llcklng the green
Analyze butto ¢$¥ roject has not

already been {%& pt will appear
to enter a before analysis
will co éé}
\IQ)
4.3.6 Evaluate Genq@pe@ %&

4,3.6.1 TK%;R Qé a y be reviewed to determine

éhal t/stop points, or to
i; sellne problems, cff-scale

\6(0 essive 'spikes' or other
%\ q%&?es that may interfere with data
\§ sis and require re-injection or
{S' er corrective measures. Expand the
<Q run folder located in the navigation pane
<$) on the left. Highlight the sample(s) of
interest to view the associated 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 'S5Q' (sizing quality) for all
samples. A green square indicates that
the sample has 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 assignment of fragment sizes.
Highlight the sample(s) of interest and
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Q‘OQ

click the Size Match Editor button. If
necessary, 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
quality score is below 1.0 (may be
checked by choosing Tools/Check Sizing
Quality), click the ‘Override SQ’ button
to set the SQ to 1.0. Once all edits
have been made, click ‘OK’ to save the
changes and close the Size Ma teh Editor
(clicking ‘Apply’ saves the nges but
leaves the Size Match Edizﬁ}'open).

These samples are read (% reanalysis in
the project window. ¥E>

'\
Note: Data may sti be deemed acceptable
without the ILS Q% an r 600 bp peaks
@

present. eaks are
assigned be lsvthrough of TMR
peaks (ty Jegaly Ké§§dn peaks), the
801entls n Analysis Method,
with an threshold for the
red e{E vent these peaks from
belQ@> §f> f desired.

4.3.6.3 Q)ami§5‘ lue, green, and yellow

ders. Check that correct

&\&b

ssignments were made.

0% %GMID automatically averages all

{SS (:)ld ladders in a run for genotyping.

Genotypes are assigned by comparing the
sizings 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 wvarious
combinations of colors and/or 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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4.3.6.5

\6
S

4.3.6.6
Q‘OQ

4.3.6.7

Casework Analytical Methods:
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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) .

GeneMapper® ID includes a series of
gquality flags (PQVs) to alert the analyst
of potential sample quality calhcerns. A
green square indicates that ple data
has passed all of the quaifﬁy checks, but
vellow or red indicate the data has
a problem with one or ﬁ%ke of the quality
checks. A yellow or de flag does not

necessarily mean t the data is bad or
unusable and the{giag re not to be
relied on sol §) gqilyst may choose
to use the ? ation with
manual data to aid in the
1dentlfl d through spikes,
stutte varlants, -A, etc.
Once mbe dq?ﬁ been evaluated and

, the analyst may choose
t&%pv Qﬁd yellow or red Genctype
an 2§§ flag by right clicking on
i; Ln the Genotypes Sample Plots

Wote: overriding the GQ flag will
11 other flags to turn from the

O Qox&al color to gray.

All negative controls (including reagent

blanks) should be examined to verify that
each displays a relatively flat baseline

in blue, green and yellow.

Review all samples (including positive
controls) for the above listed
‘artifacts’ and evaluate: peak height and
shape, matrix quality, and individual
sample profiles. Compare each sample
with the allelic ladder({s) and examine
for off-ladder or micrevariants, signals
that were too low to be genotyped and
assignment of genotypes to stutter peaks
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(or minor 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
‘add allele’, ‘delete allele’ ©r ‘rename
allele’. The allele should labeled,
at minimum with the alleliﬁball, however
the analyst may select o four allele
labels, including peak ight and size,
from the ‘Plot Settlhg$ Editor’ window.

Note: labels added artlfact peaks,
such as spike, QD . will appear
in the Genoty gékan additional
allele.

4.3.6.10 Samples on an off-ladder (<
or > s SQ?S©Z§§>gest ladder allele,
rezzgsgﬁ eQS% -allele, or
ar <§§i&eles with incomplete
rééhau§§5 22{ (s} should be re-analyzed

ion where necessary (e.qg.,
\CEV%$§ y profile in nonsuspect case).
Rxiants will be labeled and

d as "X.Y" [(where X is the number

4\ \:>of plete repeats and Y is the number

{S. &:) asepalrs of the incomplete repeat).
Off-ladder will be reported as > or < the

{F§Q largest or smallest ladder allele,

respectively. Note: the nocmenclature for

uplocad to NDIS may necessitate a change

in allele designation,

%

4.3.6.11 GMID automatically flags off-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 guality {see
4.4.2.4),

4.3.6.12 Export an allele/genotypes table to
Excel and save it in the run folder. The
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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 expert fields set in the
‘CODIS Export Manager’ under tools in the
main menu,

4.3.6.13 Print the ‘Samples Plotsg’ for case
files. O©Cnly one of the allelic ladders
need be printed for documentatdypn
purposes. .
O

~\
N
4.4 STR INTERPRETATION GUIDELINES AND STﬁ%&STICAL ANALYSES

\sb
4.4.1 CONTROLS

4.4.1.1 The purpose (§S§%
to determi

T BLANK (RB) is
1 F;{t_jen‘l:s used for
DNA extrx Qgﬁ Llon were
' man DNA and as a
ing facility
In GeneMapper®, ID
eshold should only

S v
ég%eQébi t CXR {red dye) lane,
O coptd d§gfng to the ILS600 size
Q§§hd . Electropherograms for the
A\ 0 \Qreen and yellow dyes should show
2\ q;ggtively flat baseline throughout
<§ﬁ range (discounting primer signail,

{S' orescent 'spikes' or CXR bleed-
(fb 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
{close 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 in terms of volume and amount
amplified, injection time/amount, and
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4.4.1.2

D351358) \() ,aQ

D2 Eﬁb

analysis threshold. Additionally, the
reagent blank will be reamplified with
samples from the set if any of the
amplifications conditions are more
sensitive than the original.

The purpose of the POSITIVE
AMPLIFICATION CONTROL (9947A DNA
supplied with the PPl6 kit) is to
assess the amplification process,
ensuring that adequate sampl@ amplified
simultaneously would prod an
appropriate signal. QQMpected
alleles (see below) zégy ke detected,
using standard param rs or all of the
samples aSSOClate%? th amplification
may be deemed in clusive. Data may
be deemed acceggh lesif all alleles are

present @{E helow 150-rfu
threshold éb positive

control 10 ntrol) appears as
expect QK roblem is confined

to th

G??@Q LOCUS GENOTYPE

THO1 8,9.3

KQ;O D18851 15,19

13 D55818 11,11

{gb 075820 10,11

9 11 12 CSF1PO 10,12

& Penta 12,12 AMELOGENIN X, X

WA 17,18 D851179 13,13

<2<F§é TPOX 8,8 FGA 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
threshold should only appear in the CXR
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(red dye) lane, corresponding to the
IL3600 size standard.

Electropherograms for the blue, green
and vellow dyes should show a
relatively flat baseline throughout the
range {discounting primer signal,
flucrescent 'spikes' or CXR bleed-
through). If detectabkle signal, with
characteristic 'peak' shape, 1s visible
in the electrophercgram of a negative
amplification control and da%g not
disappear upon re- lnject; results
for all of the samples 25@001ated with
that amplification w examined for
the presence of the ééhe peak({s). It
is possible, sinc@{@hls control is
processed last a its tube
deliberately le@ o during the
amplificatl (}et o demonstrate

maximum co mln Q%p tential), that

it would. th@ ]Q/ ample affected

If ex(%g%gqgé &éks appear only in this
The a for other samples

ag%pciiggd that amplification need
inconclusive., This

()OCQS) %Z/should be documented and the

6’0
NS

(2.4 4
Pt

&S

Casework Analytical Methods:
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t's determination ({and basis
CSQJ documented in the case file.

purpose of an EXTRACTION CONTROL
ample 1s primarily to assess correct
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
blocodstains prepared in batches. An
extraction control must be run with
every batch of forensic cases (will
generally be extracted with reference
samples or non-semen evidence). The
reviewing scientist will complete an
Extraction Control Check Form (Form
212+BT) for verifying correct
genotype{s). A copy of this form will
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e included in each associated case
file. Failure of the extraction
control, 1f isoclated to that sample,
will not deem other samples
inconclusive.

4.4.2 RFU THRESHOLD:

4.4.2.1 For reference blood or oral standards
(excluding autopsy or other samples

that may be degraded or of 1ted
quantity), a minimum of 1 fu should
be achieved for data ac

necessary, go back in process as

follows: repeat lnjeé%lon (changing
injection time; 3- Lg)seconds allowable
range), or perfo re—analysis (i.e.,
changing amount@ lified product
added for f ysis), or re-

Q@l
amplificat reg?g DNA template),
lé}*@

Or re-ext
o™
4.4.2.2 For Q?& components (or low-
abce forensic samples), a

QQ%Q rfus may be used (see
tectlon . However,
de n signal/baseline may be
e§> qggm conclusive.
é§ below the analysis thresholid
sed on data obtained and
{SS C} gnal/baseline) will not be
%) interpreted but should be noted as
{F§é being present in the case notes (eg. on
<2 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 guality of
the data is not acceptable, the sample
must be diluted, re-injected (3-10
seconds), reanalyzed (decrease the
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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 (phr)]. Some samples, although
single~source, may at times @emonstrate
greater imbalance due to.dé%&adation,
stochastic effects, pri binding site
mutations, preferenti Qb mplification,
etc, Peak height r s for these loci
(<70% phry will b \glagged in
GeneMapper® ID.

4.4 .3 EXTRA PEAKS (NON- MIXT@C)OQ
4.4.3.1PCR ampl{gsggt xh fgg?ﬁ loci typicalily
produc {£S§5duct peak one core
T

repea unl kh than the main allele
n—é\ ranucleotide locl and
E orap cleotide loci). This

referred to as the stutter

ent stutter generally
erea with allele length and does
ge significantly with the
s‘\ {}cpl ty of input DNA (peak heights
4\ ‘:) in ~150-4500 RPU). The measurement
{S' percent stutter may be unnaturally
<Q high for main peaks that are off-scale
<$) 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.
Loci stutter values are listed in
Appendix A to assess potential
contribution to peaks in stutter
positions.

%

4.4.3.2 FElectronic or fluorescent spikes are
random events that produce generally
spike-shaped peaks in most or all dye
colors at the same location (equivalent
bp size} within a single injection.
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Peak heights 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
analysisg, the scientist will label the
spike in the GeneMapper® ID software so
that it appears on the printesg
electrophercgrams. .

p g ‘63

4.4.3.3 Dye “blobs” are anomaégggsthat typically
occur in the same ap imate location
in multiple inject“dﬁb and do not always
disappear upon redlection, Blobs
generally lcok @e@oad or irregular
peaks and ma single color or

multiple ¢ é? 1j¥%& ame approximate
in

location\gg height. The
biob sh

d th
electf%§?e§§§ D) if

in GMID) if it falls
ic region and is of

e to potentially
analysis.

4%{5(} B%e -@,&ough or pull-up peaks are a

%iivof the matrix not correcting for

() <> 1 the spectral overlap (most common
<\ ‘<> the PowerPlex 16 kit from yellow
{S' to red) and may be increased due to
<5b off-scale peaks. These pull-up peaks
<$) are in the same location (same bp size)

as peaks in another color(s) and are
easily recocgnized. The presence of
bleed-through should be labeled on the
corresponding electropherogram {in GMID)
1f it falls within a diagnostic region
and is of significant size to
potentially interfere with analysis. If
excessive bleed-through occurs in a
color other than red, and is not due to
off-scale 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
stranded PCR product, resulting in
product cne base palir longer than the
actual target seguence [(+A).
Amplification parameters include a final
extension time, so that the reaction is
driven to full A addition {i.e, all
product is +A). Split-peaks may occur
as a result of incomplete A ition and
appear as a single allele. resented by
two peaks one base pai -A and
+A). This can occur @Sékhe amount of
template DNA is too {overlcocaded
sample). In this i'g} nce, Tag 1s unable
to add the A nuc ide to the entire
amount of produ ated in the time

allotted. T% \fj—? gq will typically
contain off al as well. Split
peaks ca @g? bge by incubating
sample Q? n additional 45

minute f&éﬁo y dilution prior to
rel&éb may be necessary to re-

%&1 ébg ple with less template
N &
‘(\ O(\ <</

4.4.4 MI)‘(\NQE O\/

<\q? 4\£>1 X after the elimination of possible
{S' tutter and/or bleed-through, & profile
<Q shows at least 3 peaks at 2 or more

<$) loci, this is strong evidence of a

<2 mixture,

4.4.4.2 Loci that demonstrate only two alleles
but have a heterozygous ratio of <70%
may alsc be indicative of a mixture.
However, if data are obtained from
multiple loci, a scientist should
expect to see this or other mixture
indicaticns {> 2 alleles) at additional
loci.

4.4.4,3 Mixture assessment, in terms of
determining the presence of a mixture
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(# of potential contributors) and
probable locus genotypes is performed
prior to examining the reference
profiles.

4.4.4.4 Tn a probable Z-person mixture {(no more
than 4 alleles at any given lccus) it
may be possible te determine a major
versus minor contributor at some or all
ioci. A majer profile is one in which
a distinct, predominant DNA @rofile is
present {(as determined by @nber of
peaks, relative peak he'd®~s, and peak

balance). A minor co Ltbutor is the
less predominant DNA ofile in the
mixture, *

o>

4.4.4.5 For loci where Qﬁst' t major/minor
genotypes a (ﬂis %Qée {this will
o

QoCCcur rare more than two
1nd1v1du 4%9 h genotypes may
be reéé \:§§§

4.4.4.6 Gixé% £ xﬁl G}ozygous peak ratios are

mQ?} ete balance), caution
tx ised in determining
O"s €) %2{eles" as a scientist does
Q} zgi (a prlorl) which allele of a
e} QD t ygous individual may be

<> P minant {i.e., the "highest rfu
4\ ‘:) " in the 3- peak mixture may not be
{S' C):e shared allele). Calculations to
<§b determine the relative peak height
<S) ratios of 3-peak loci may be performed
to assist in this determination (see
Appendix B for calculation examples).

4.4.4.7 For samples where distinct genotypes
are discernable, ‘single-source’
statistics 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
a minor component. Caution should be
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4.4.4.8

4.4.4.9

6
S

&S

exercised when reporting a distinct
minor profile for a sample.

Minor 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 maiority of the
minor alleles in the sample not
accounted for) and statistid@vﬂjl not
be calculated for that mi

contributor. It is pos
individual may not b
possible contributor
component, even 1
reference allele
This would occ QDW1
when there {2

e that an
luded as a
the minor
me of the
ay not ke present.
low level DNA and
gqfion of possible

allele dro ‘s;

Pessﬂale\\c @ Qé to a mixture
whlcﬁ<b &éﬁﬁ? otypes cannot be

de i a r mixtures of more than
t*@}in@}v1 will be reported as

reference sample
in the mixture), cannot
(majority of reference
present in the mixture but may
w level and have some indication
allele drop-out), or exclusions

majorlty or ali of reference alleles
not present in the mixture}.

sent

Statistical interpretation will
demonstrate the significance (or lack
thereof) of the data.

4.4.4.10A sample with interpretable peaks at

4,4,5 STRs:

Casework Analytical Methods:
Page 104 of 113

one or more locl may be reported even
if no peaks are detected at additional
loci {i.e. partial profiles);
statistical interpretation will
demonstrate the significance {or lack
thereof) of the data.

STATISTICAL GUIDELINES
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To present the significance of a match between STR
profiles, the scientist uses the population
distribution ({(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
basis of all calculations used in the reporting of
forensic "matches”.

4.4.5.1 The freguency of occurrence of a STR
profile obtained from an evidentiary
sample will be determined b
examination of the freque in the
FBi's Caucasian, Africa erican and
Hispanic databases. ulations will
be performed using t% Popstats and/or

DNAView programs. ° dztlonal
population data also be used when
available and Qiev to a particular
case (See B G;f%gfual section
11.2. 6 for statistical
frequencl

le G}d. mined by the equation
,@, @q

4.4, ®Th§§\r %ﬁcy for a homozygous proflle
é¥> 1ned by the eguation f (p = p

(F16, where 6 = 0.01 except where
\:> isolated populations (e.g.,

ive Americans) may be relevant, in
& Q?

ich case, ©=0.03.

4.4.5.2 The q@ é;b% heterozygous

C§Q 4.4.5.4 For single-source evidentiary samples

< {or mixtures for which a distinct
genotype(s) is discernible) the
statistical consideration will be in
the form of a RANDOM MATCH PROBARILITY
(RMP; or inverse probability of
inclusion}. The RMP is the inverse of
the calculated profile frequency (e.g.,
for JC(STR profiley = 2 X 10_14, RMP= 1 in 5 x
10*3; See Biology QA Manual, section
11.2.6 for reporting of statistical
freguencies).

%
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4.4.5,5 For mixtures for which distinct

genotypes are not discernible, and one
or more of the associated reference
samples 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 evidentﬁn@bprofile
under two hypotheses regagé&hg the
composition of the profi and is in

the form: (%)
%)

LR = (evidentiary\ng profile|Hy)
(ev1dent1a{gOSTR profile|Hsy)

The larger g§% more likely Hi

was the tr (See Biology QA

Manual, s for reporting of

statrs ies). For a

pater ion, this corresponds

to,@e P\R nity Index)

ng epresents the probability
()th omly selected individual

Q} sess one or more alleles

\\ \alstent with the crime scene stain
%\ <> q%% aternity} It is the complement
\:> he RANDOM MAN NOT EXCLUDED (or
{SS C)lnClUSlon probability"; Pi).

(§Q The PE and PI do not take into account

< the number of contributors, the
principals’' genotypes (i.e., the fact
that they could accecunt for the
profile) or the evidence (e.g., peak
height differences allowing probable
donor assignment). They are calculated
as follows:

%

PE = l—PI

Where P; = (p1 + p2 +p3 ...px)2 {the
square of the sum of the frequencies of
all alleles present in the evidentiary
sample). The Prcomvineda {CPI) may be
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calculated by multiplying the P; for
i each locus.

The Pgreombinea ({for all of the loci
combined/CPE) is as follows:

Prcombinea = 1 — Prcompinea, or 1-[(1- Ppi) (1-
Pez) (1- Pgs) ... (1- Pris)]

(See Biology QA Manual, section 11.2.6

for repeorting of statistical

frequencies). @

4.4.5.6 In addition to the LR a&?gﬁlused in
paternity, the probabi y of paternity

may be used. Howeve given that this
statistic requ1res n~genetic
information the prior odds of

paternlty thQ‘ rl odds used {(e.g.,
% shoul e 1y stated (See
Blology QA tion 11.2.6 for

reportzjmk al freguencies}.
4.4.5.7 In ma é& ases, the denominator
of ned for an evidentiary
analysis of several

yQéﬁpQ%V TR loci, exceeds the

O po Q) of the world several-fold.
Q} no reasonable individual would

\6 @ k \Vje assertion that every

<> idual in the world need be
4\ \:> sidered a potential DNA source in
o

Q C).e context of a given case. 'SOURCE
Q® ATTRIBUTION' (see Budowle, B. et al,
<$) Source Attribution of a Forensic DNA

profile. Forensic Science
Communications. 2(3} July 200C) is the
result of a statistical approach to
'operationally' define unigqueness
(assess whether a given multi-locus DNA
profile could be considered unique for
a gliven case).

The equation py<l- (1-c) VY ~a/N, is used
to determine maximum RMP (px} .that would
support 'source attribution' for a
relevant population sample size (N} and
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selected confidence limit (i.e.,
o=0.0%; 1-0=99% ceonfidence).

The FBI has selected an upper
confidence 1limit {UCL) of 99% (o=0.01)
and an "N" equivalent to the U.S.
population (2.6 x 10 pre-2000 census).
This is reasonalkle as the FBI performs
casework for Jjurisdictions all over the
country and this calculation would
provide a uniform approach tqbbe used
regardless of jurlsdlcthncg For these
figures, an RMP of <3.9 Jg} Y (or less
than 1 in 2.6x10%% w;aé confer 99%
confidence that the dentiary profile
is unique in the p&@ﬁlation. However,

an additional 10 1d conservation
factor, as rec ﬁﬁen in NRC II, is
added to thi sulting in a
frequency les 961 in 2.6x10" for
the repo&(?ﬁ attribution.

In IdQ%o, §§B consensus figures,
%g?e opulation (N) of 1.6x10’
é;; e@} ?§§2%8d (repregsenting the sum
‘u§§5 tions of Idaho and the six
su&S@ 22@ states: ID=1.3x10%;
’b n% 0%; NV=2.0x10%; OR=3.4x10%;
\6 h??\gxw"' WA=5.9x10° and WYy=4,9x10%).
*\ <> fore, an RMP of less than 1 in
A \) Q) 0*% (including 10-fold
{5' C)mnservation) will define source
<Q 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 PCP4 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 BACKGRQUND:

Successful DNA amplification 1s dependent on consistent
thermal cycling parameters and achieving proper heating and
cooling to facilitate the various steps necessar&ffor PCR.

It is necessary to employ a method of mODltOIL he thermal
cycler performance and verify that the corre tgtemperature
has been achieved in order to have confide 1n the
amplification process. A variety of tempe ture prcbes have
been developed to test the temperature 0@)5pec1flc wells
within the different thermal cycler 1Qg%kuments However,
most of these have proven to be cum time consuming,
and not amenable to testing the Wer r ime PCR
instruments. The Driftcon FFC r§;. xgt multiple
temperatures within a shert pe nd can be used on
the thermal cyclers, as Well \E§§b instruments.

Driftcon Operations Maangg VQS}1?f§a)l
Driftcon Quick Start %1 %b Qn 1.4
O

O A
2.0 SCOPE: X a8
SLLER > QO \i(/

O P
To provide 51§SQ od for verifying the performance of
laboratory h rméé & to include real-time PCR

1nstrumen

3.0 EQUI g}@% /REAGENTS :
N

Computer with Driftcon Software
Driftcon Hardware Module and Cables
Driftcon FFC Fixture

Driftcon Smart Cazrd

ABI 7500 FFC Adaptor

Cork Leveler

Revision 9
Casework Analytical Methods: BI-400 8/10/09
Page 109 of 113 Issuing Authority: Quality Manager



4.0 PROCEDURE:
4.1 9700 THERMAL CYCLER VERIFICATION

4.1.1 Set up the Driftcon by connecting the hardware
module to the computer and FFC fixture/probe plate
with the provided cables.

4.1.2 Insert the smart card into the Driftc%gbhardware
module until it stops. .
p ~SSD
4.1.3 Turn on the Driftcon computer. the Driftcon
Software and login with the aasf riate user name
and password. é}

4.1.4 Turn on the 9700, place t&@b.f&ﬁ%pre into the plate
with the cable facing <%S) i (o) sg{gct/start the
‘Driftcon’ protocol. Qéi)c e the 9700 1id as
it will damage theg t%§9 a oid the warranty.

@)
4.1.5 In the Driftcon<26ft <%, Egbose the instrument to

be tested. Ii&bhe\é}St instruments does not
appear aut cat}y, ck start and follow the

wizard pro S Z)
>

O &

4.1.6 Choos dggé x&fté%n default protocel and make sure
the Sgkps ) \Vhose in the 9700 protocol. Leave
the§hq:5$§% ngzessure, and temperature bilank.

fer Eﬁéas needed (these will appear on the

Pnal re

Qﬁ part )

4§g) 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.

4.1.8 The analyst need not be present once the test has
started; however, additional views/information are
available during the run by pressing the F&6 key
for a surface 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 repcrt and
place it in the QC binder. Connect to the printer
as fellows:

a. Right click ‘My Computer’

b, Choose ‘Manage’>‘Device Manager’

c. Select ‘Netwcrk Adaptors’

d. Double click ‘Intel(R) PRO/Wireless LAN 2100 3A
Mini PCI Adaptor’

e. Open the ‘Wireless Network’ tab

£

Encryption to 64 bit from the dro n menu
g. Ensure that the ssid is Linksys<§
h, Click ‘OK’ and close all windo@s

. Click the ‘Security’ button and chag@ﬁ the Data

4,2 7500 REAL-TIME INSTRUMENT VERIFJ:CAW%@I

4.2.1 Set up the Driftcon by c QSAQ the hardware
module to the compute <§ <E§§ ture/probe plate
with the provided can

4.2.2 Insert the smart o &éé Driftcon hardware
module until it Qtop 0

4.2.3 Turn on thg,a ftépn <;$Quter Open the Driftcon
l

Software a he appropriate user name

t
and pasf@ /&
>
4.,2.4 Tuc \gh <; computer, login with the
apé@opr' name and password, and open the
0 S ware.
&

4.2<§p'Eurn 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 SDS software, choose File > New and
select Absclute Quantitation for Assay, 9%6-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 bPriftcon software, choose the instrument to
be tested. If the list of instruments does not
appear automatically, click start and follcow 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 notes as needed (these will appear on the
final report).

9

4.2.10Start the 7500 run and Driftcon testcbetart the
test by clicking the check mark in <& e lower right
corner. Make sure the 7500 has «ted completely
and the protocol started before arting the test.
The protocol will complete iggkﬁin&n.

4.2,11The analyst need not be nce the test has
started; however, addlgigh /1nformatlon are
available during the 5&@ g the F6 key
for a surface view. ent) F7 for
measurement valué &‘sh @} al time), and ¥8

for measurement oca&ébn?:) robe wells).

4.2.120nce the ru (bas @mp@ d, print the report and
place it 1 er. Connect to the printer

as foll%@ \&O
Computer’

L@‘t %pck
<§h e’ >‘Device Manager’
léﬁl work Adaptors’
{%%\Double @mk ‘Intel (R] PRO/Wireless LAN 2100 3A
<Q Mini PCT Adaptor’
<S) e, Open the ‘Wireless Network’ tab
f. Click the ‘Security’ button and change the Data
Encrypticn to 64 bit from the dropdown menu
g. Ensure that the ssid is Linksys
h. Click 'OK’ and close all windows

%

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., If significantly higher or lower, the
instrument may be heating too slowly or tcoo quickly.
The percentage should be 100% for each probe. If a
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the probe may not have

percentage is lower than 100%,
Adijust the

) been in the well and measurements missed.
probes and run the protocol again.

Pass/better than specifications/fail data may be found
beginning on page four, for each temperature. The
measured value, along with the target specifications

are shown 1n this secticn.

@ XN
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