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Laboratory organization

1. To minimize the potential for carry-over contamination, the laboratory is organized so
that the areas for DNA extraction, PCR set-up, and handling amplified DNA are
physically isolated from each other. Each of the three areasisin a separatf?g)m.

2. Based on need, microcentrifuge tube racks have been placed in sa %ndling areas.
These racks should only leave their designated area to transport sa to the next
designated area. Immediately after transporting samples, the ra ould be cleaned and

returned to their designated area.

3. Dedicated equipment such as pipetters should not leave {gkde&gnated areas. Only the
samples in designated racks should move between aree

4. Analysts in each work area must wear@pnatﬁéb&onal protective equipment (PPE).

Contamination preventive equment ) ’3& € worn where available. All PPE and
CPE shall be donned in the bio-vestibles. {6

Required PPE and CPE for e@ab re posted conspicuously in each bio-
vestibule. ?\

Work Place Preparation \&

1. Apply 10% bleach foll @)y water and/or 70% Ethanol to the entire work surface, cap
opener, and pipettes.Cl)

2. Obtain clean ra d cap openers, and irradiated microcentrifuge tubes, and irradiated
water from st Arrange work place to minimize crossover.

3. Positio es nearby with 10% Bleach/70% Ethanol/water in order to facilitate frequent
glov ges and cleaning of equipment.

O

Controlled versions of Department of Forensic Bioltdgnuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVING AUTHORITY PAGE

02-02-2012 NUCLEAR DNA TECHNICAL LEADER 2 OF 18

Microcentrifuge tube and pipette handling

1.

Microcentrifuge tubes, Microcon collection tubes, Dolphin tubes, and M48 tubes must be
irradiated prior to use.

Avoid splashes and aerosols. Centrifuge all liquid to the bottom of a cl J&il/
microcentrifuge tube before opening it. %

Avoid touching the inside surface of the tube caps with pipetters,@es or lab coat

sleeves \

Use the correct pipetter for the volume to be pipetted. Fo g}etters with a maximum
volume of 20pL or over, the range begins at 10% of its imum volume (i.e., a 100uL
pipette can be used for volumes of 10-10QuL). For rs with a maximum volume of
10pL or under, the range begins at 50/ max volume (i.e., a 10pL pipette can
be used for volumes of 0.5-10uL). A

Filter pipette tips must be used pipe DNA and they should be used, whenever
possible, for other reagents riate size filter tips for the different pipetters;
the tip of the pipette shoul rtoéh) e filter.

Always change pipette tips bet{@ handling each sample.

Never “blow out” the Iastb ample from a pipette. Blowing out increases the
potential for aerosols ay contaminate a sample with DNA from other samples. The
accuracy of liquid vol delivered is not critical enough to justify blowing out.

Discard pipette@v they accidentally touch the bench paper or any other surface.

Wipe the l®e of the pipette with 10% bleach solution followed by a 70% ethanol
solutiond barrel goes inside a tube.

O

Sample dling

1.

Samples that have not yet been amplified should never come in contact with equipment in
the amplified DNA work area. Samples that have been amplified should never come in
contact with equipment in the unamplified work area.
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6.

The DNA extraction and PCR setup of evidence samples should be performed at a
separate time from the DNA extraction and PCR setup of exemplars. This precaution
helps to prevent potential cross-contamination between evidence samples and exemplars.

Use disposable bench paper to prevent the accumulation of human DNA or(q?manent
work surfaces. 10% bleach followed by 70% ethanol should always be
decontaminate all work surfaces before and after each procedure.

Limit the quantity of samples handled in a single run to a mana @ number. This
precaution will reduce the risk of sample mix-up and the pote sample-to-sample
contamination.

Change gloves frequently to avoid sample-to-sample ¢ |nat|on. Change them
whenever they might have been contaminated with nd whenever exiting a sample
handling area. 8

Make sure worksheets and logbo e co @tely filled out.

All worksheets must have the handV\Kgoh |Wthe individual performing the test.

Body fluid identification KO

1.

The general laboratory psws to identify the stain type (i.e., blood, semen, or saliva)
before individualizatiop=i empted on serious cases such as sexual assaults, homicides,
robberies, and assaulC)ﬂowever, circumstances may exist when this will not be
possible. For exa , ON most property crime cases when a swab of an item is

ion value greater than or equal to 0.1 pg/uL is indicative of the presence of
lood.
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3.

Hgh Copy Number (HCN) testing is performed when the samples have a quantitation
value 20 pg/uL for Identifiler 28 cycles (at least 100 pg amp),>10 pg/uL for

Minifiler (at least 100pg per amp), 6 pg/uL for PowerPlex Y (at least 100pg per

amp.

guantitation value of less than 7.5 pg/pL (or 20 pg/uL) and greater t g/uL

High Sensitivity DNA testing (Identifiler 31 cycles) can be performed i Erﬁ{l)(have a

DNA Extraction Guidelines

rocedures.

Slightly different extraction procedures may be required for eac}x/\ of specimen. Due to the

varied nature of evidence samples, the user may need to mod@

1.

For differential extractions, the tube s witnessed after the incubation step.)

All tube set-ups must be wﬂnessed/co&p ydr tog@ﬂng the extractiomNQOTE:

Use Kimwipes or a tube opene@pen tL@g containing samples; only one tube should
be uncapped at a time. K

When pouring or pipetting Ieﬁ@ons the resin beads must be distributed evenly in
solution. This can be achieved aking or vortexing the tubes containing the Chelex
stock solution before aliquotifg\

For pipetting Chelex, @ette tip used must have a relatively large bore — 1 mL pipette
tips are adequate.

Be aware of sn&rticles of fabric, which may cling to the outside of tubes.

With the e tion of the Mitochondrial DNA Team, two extraction negative controls (E-
included with each batch of extractions to demonstrate extraction integrity.
-Neg will typically be subjected to a micro-con and will be consumed to

hat an E-neg associated with each extraction set will be extracted concurrently
he samples, and run using the same instrument model and under the same or more
sensitive injection conditions as the samples. The second E-Neg will ensure that the
samples in that extraction set can be sent on for further testing in another team or in a
future kit. In the Mitochondrial DNA Team, only one extraction negative control is
needed.

Refer to the end of this section for flow charts.

Controlled versions of Department of Forensic Bioltdgnuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVING AUTHORITY PAGE
02-02-2012 NUCLEAR DNA TECHNICAL LEADER 50F 18

10.

The etraction negative control contains all solutions used in the extraction process but
no biological fluid or sample. For samples that will be amplified in Identifiler (28 or 31
cycles), PowerPlex Y, or MiniFiler, the associated extraction negative should be re-
guantified to confirm any quantitation value of 0.2 pg/pL or greater.

| %bm not

If a sample is found to contain less than 20 pg/uL of DNA, then the sa

amplified in Identifiler (28 cycles); if a sample is found to contain les 5 pg/uL of
DNA, then the sample should no¢ amplified in PowerPlex Y; if a sa is found to
contain less than 10 pg/uL of DNA, then the sample shouldenam ifigd in MiniFiler.

Samples that cannot be amplified may be re-extracted, repcﬁ&E as containing insufficient
DNA, concentrated using a Microcon-100 (see Section 3 STR manual), or possibly
submitted for High Sensitivity testing. The interpretin@yst shall consult with a
supervisor to determine how to proceed. Other DN ples may also be concentrated
and purified using a Microcon-100 if th@ IS's ted of being degraded or shows
inhibition or background quorescenc (& jtation. Samples that are 1 pg/uL to

20pg/uL may be submitted for hig \ sﬂmK ting with a supervisor’s permission.

box and stored in the appr e reffigerator or freezer. The tubes should not be stored

After extraction, the tubes co\ n% mplified DNA should be transferred to a
in the extraction racks.

All tubes must have the com case number, sample identifier and IA initials on the
side of the tube. This i |nc aliquots submitted for quantitation.

Extract tracking sheelCa)e created for each case within an extraction set. Any aliquots
made directly fro ﬁ\g extraction tubes following extraction procedures should be
recorded on thi%bking sheet.

(')0(Q

QO
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HSC and PC — EXTRACTION NEGATIVE FLOW
AUTOSOMAL STR TESTING

All Extractions for

Autosomal STR
Testing to start
with an \

“ENeg1”and an

egt-ang (19
"ENeg1” to be aliquotted \
for quantitation, amp’ed, All Samples fail. «

and run alongside the "ENeg1" Fails——» Samples to be re-
samples in “ID28 extracted.
Normal.”

O
"ENeg1" Passes N @ .\Q
l S ©

All Samples pass.

A

"ENeg1" to be

Microconned to 20ulL. Q

Samples in the same
extraction set cannot

FAIL ’ be microconned for
Identifiler.
e  Samples in same set IMPORTANT NOTE:
can be microconned
and run in “ID28 If samples need to be tested for Y-STR’s, they should be
Normal” Parameters. recut, re-extracted, and processed in accordance to the Y-
e  "ENeg2" will be used if STR flowchart. ENeg2 can be used under certain
additional testing using circumstances for Y-STR Testing. Consult with your
another methodology or supervisor or manager who will ensure that the additional
kit is required. testing will not conflict with the other samples within the
same extraction set.
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HYBRID — EXTRACTION NEGATIVE FLOW

AUTOSOMAL STR TESTING

All Extractions for
Autosomal STR
Testing to start
with an "ENeg1"
and an "ENeg2"

A

"ENeg2" to remain
untouched.
"ENeg1" to be
aliquotted for
quantitation,
amp’ed, and run
alongside the
samples in “ID28

QO

High.”

"ENeg1" Passes

All Samples pasg

, \\

"ENeg1" t
Microcopfie: t l

Q7

\J

J

"ENeg1" in “ID31 High”

Run the Microconned

Parameters

PASS

i

Samples in same set
can be microconned
and run in “ID31 High”
Parameters.

If any extract needs to
go to Y-STR, "ENeg2"
will be used as per Y-
STR protocols.

R

{@
C)O

o

All Samples fa

extr:

b\(\

FAIL——»

Refer to the STR
Results Interpretation
procedure for
guidance

r{lx
Q)\‘lx

A

"ENeg1" Fails——» Samples tob S
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Y-STR TESTING (HSC, PC, and HYBRID)
EXTRACTION NEGATIVE FLOW
e "ENeg2" to remain
] :mtouctle;l. .
¢I]S%I2(£?I'(:3ir:12f?or ) alﬁzlugt:edt fobr All Samples fail. \(L
start with an quantitation, "ENeg1" Fails—————» Samples to be re-

"ENeg1" and an
"ENeg2"

amp’ed, and run
alongside the
samples in
“Normal.”

"ENeg1" Passes

5uL of "ENeg1"
amp’ed and run in
“ID Normal”

"ENeg1" Passes

*
X«

o
6{\

\ o samples in the
"ENeg1" Fails in ID2 ’s me extraction set
can be sent to ID

®€>

N

Q

Any saggieah,
SR o

C)O,

v O

4

r\
ened idbe
Mic& ed to 50uL.
PN

Run the Microconned
"ENeg1"in “Y-STR
Re-run” Parameters

PASS

Samples in same set
can be microconned
and run in any Y-STR
Parameter.

"ENeg2" is left
untouched and can be
used under certain
circumstances (ex: If
"ENeg1" Microcon Re-
run fails, then "ENeg2"
can be run Microcon in
“Normal” to determine
pass or fail).

FAIL———»

No samples in the
same extraction set
can be microconned

and run in “Y-STR Re-
run” parameters
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X-TEAM — EXTRACTION NEGATIVE FLOW

AUTOSOMAL STR TESTING

All Extractions for

Autosomal STR
Testing to start
with an
“ENeg1”and an
“ENeg2"

A

"ENeg2” to remain
untouched.
"ENeg1” to be
aliquotted for
quantitation,
amp’ed, and run
alongside the
samples in “ID28
Normal.”

"ENeg1" Passes

Identifiler.

action set cannot
be microconned for

—FAIL

Samples to be re-
: L
"ENeg1" Fails extracted; No K

. QV
N
O

All Samples fail.

samples withj >

this set m&
microcm

If a sample needs to
be Microconned

A

"ENeg1" to be
Microconned to 20uL.

A

Run the Microconned
"ENeg1"in “ID28
Normal” Parameters

PASS

Samples in same set
can be microconned
and run in “ID28
Normal” Parameters.
"ENeg2" will be used if
a sample from the
same extraction set is
going to High
Sensitivity Testing.
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X-TEAM — EXTRACTION NEGATIVE FLOW

Y-STR TESTING

“ENeg2" to be amp’ed,
and run “High.”

—"ENeg2" Passes—p|

"ENeg2" Fails

Run “ENeg2” in
“Normal”; No
samples within this
set may be
microconned.

"ENeg2" Fails

No samples in the
same extraction set
can be sent to Y-
STRs

———"ENeg2" Passes—

run in§®“Normal”

N

Samples in same
extraction set can be run
in Y-STR “Normal” and/or

“High”; Additionally,
samples from the within
the same set may be
microconned.

25

Va

W

Samples | sam)
extraction only be

If sample(s) need to be
microconned, then
“ENeg2” to be
Microconned to 20uL

extraction g€
microconned &

STR “m &

A

«—"ENeg2" Passes

Microconned “ENeg2" to
be amp’ed, and run
“High.”

C
@

V.

N, Samples in same

P extraction set can only be

Microconned and run in Y-
STR “Normal”

——"ENeg2" Passes

QO

IMPORTANT NOTE:

extract sample for the appropriate kit.

X-Team samples from the same extraction set may be
run in autosomal and Y-STR or Mini-STR only, not both.
If both Y-STR and Mini-STR testing is needed, re-

"ENeg2" Fails

Run Microconned
“ENeg2” in “Normal’;

"ENeg2" Fails

No samples in the
same extraction set
can be microconned

for Y-STRs
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X-TEAM — EXTRACTION NEGATIVE FLOW

MINI-STR TESTING

“ENeg2" to be amp’ed,
and run.

——"ENeg2" Passes—P

Samples in same
extraction set can be run
in Mini-STR.

NZ

"ENeg2" Fails

No samples in the
same extraction set
can be sent to Mini-

STRs

4

Q
Q)\‘lx

\
If sample(s) ne%}e
microconned, th
“ENeg2”%o be
n@t 20uL

Microc&

O

Samples in same
extraction set can be
microconned and run in
Mini-STR.

%
D

O

QO

&

3
&

O
A

3
~ O
o

C)O

N
o)

*
6\ '
K Microconned “ENeg2" to

Pass%

o

be amp’ed and run.

"ENeg2" Fails

i

No samples in the
same extraction set
can be microconned

for Mini-STRs

IMPORTANT NOTE:

X-Team samples from the same extraction set may be
run in autosomal and Y-STR or Mini-STR only, not both.
If both Y-STR and Mini-STR testing is needed, re-
extract sample for the appropriate kit.

Controlled versions of Department of Forensic Bioltdgnuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.




FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVING AUTHORITY PAGE
02-02-2012 NUCLEAR DNA TECHNICAL LEADER 12 OF 18

Controls for PCR analysis
The following controls must be processed alongside the sample analysis:

1. A positive control is a DNA sample where the STR alleles for the relevant Sfpoci are
known. The positive control tests the success and the specificity of the ification, and
during the detection and analysis stage the correct allele calling by t ware.

2. An extraction negative control consists of all reagents used in th action process and
is necessary to detect DNA contamination of these reagents. he Y STR
system only detects male DNA, one cannot infer from a cl STR extraction negative
the absence of female DNA. Therefore, an extraction negative control originally typed in
Y STRs must be retested if the samples are amped in @ifiler.

3. Samples that were extracted together s @d aII pllfled together, so that every
sample is run parallel to its assomate ract ative control.

4, An amplification negative contr S|sts Iy amplification reagents without the
addition of DNA, and is used Q tec ontamination of the amplification reagents.

Failure of any of the controls does ot a ically invalidate the test. Under certain
circumstances it is acceptable to retei atlve and positive cotedSTR Results
Interpretation Procedure for rules or’f& esting of control samples.

O

Concordant analyses and “d ate rule”

The general laborator
results within a cas
aliquot, amplificatj
of a match or
amount of

mix-up @

For evidence samples, the following guidelines apply:

Iity is to confirm DNA results either by having concordant DNA

for 28-cycle systems) by duplicating the DNA results with a separate
»and electrophoresis plate. The most common situations are confirmation
lon within a case and confirming DNA results when less than the optimal
amplified. Concordant and duplicate analyses are also used to detect sample
firm the presence of DNA mixtures.

a. Identical DNA profiles among at least two items (two evidence samples or one
evidence sample plus an exemplar) within a case are considered internally
concordant results (“duplicate rule”).

Controlled versions of Department of Forensic Bioltdgnuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVING AUTHORITY PAGE
02-02-2012 NUCLEAR DNA TECHNICAL LEADER 13 OF 18
b. If a sample does not match any other sample in the case, it must be duplicated by

a second amplification. If the only result was obtained using Y-STRs, this must
be duplicated in the Y system.

C. If after the first DNA analysis there is an indication that the sample c(r}?ts of a
mixture of DNA, several scenarios must be considered. Further S steps
have to be decided based on the nature of each case. Consu your supervisor
if you encounter a situation that is not represented in the foIIA@ examples:

1) If all alleles in a mixture are consistent with com@ir'gn any of the
known or unknown samples in the case, e.g.AXL Im and a semen source,
no further concordance testing is needed. Rurther testing could be
performed if needed (e.g., to obtain a Co§profile).

2) If two or more mixtures in ése ar istent with each other and
display the same alle.leiéoina& ey are considered duplicated.

N
3) If one or more all nr@ccounted for by other contributors in the

case, the prese ft n component must be confirmed by a
second ampl% on.

4) If there is only on ple in a case and this happens to be a mixed
sample, the resBk need to be confirmed by a second amplification.

5) Inconclust Qamples (as defined in the STR Results Interpretation
Proced hat cannot be used for comparison do not require duplication.

N\

d. Another%@n for duplication is to confirm results when a low amount of DNA
is obtaj from an evidence sample and/or less than optimal amounts of DNA
are a&ried to account for possible stochastic effects.

@ﬁ;ate Identifiler 28 amplifications are required when there is less than 1000
g of DNA in the total extraction volume (e.g., calculate total yield by
multiplying DNA concentration by the 200 uL in a Chelex extraction); any
duplicate amplification done for this reason should be performed as soon as
possible after extraction to minimize loss of DNA in the extract.
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Another method to satisfy this policy is if two different kits with overlapping loci
are used. At least two (2) autosomal loci must be duplicated to confirm results.
(For example, using Cofiler/Profiler Plus or Identifiler/MiniFiler on the same

evidence sample.) 'él/

e. Automatic duplications designed to streamline testing of any evi samples is
also permitted.

2. For exemplar samples, duplication is designed to rule out fal ers@sions based on
sample mix-up, and also to streamline testing. Duplication Jqust start with a second
independent extraction, with the exemplar cut and submit e)a\ﬂw extraction at a different
time. The two resulting extracts must be aliquotted for lification separately at
different times, and aliquotted for electrophoresis se ly and run on separate plates.
If there is no additional exemplar matena%allab xtraction, the duplication may

begin at the amplification stage. 6

To streamline testing, all suspec\@wctl emplars may be duplicated.

The following guidelines a@or re@ﬁduphcaﬂons

a. If the DNA profile of ancU@exemplar does not match any of the DNA
profiles of evidence s in the case, including mixtures, the victim’s

exemplar must be duphicated to eliminate the possibility of an exemplar mix-up.
Thisis becauseiti y likely that an exemplar mix-up would generate a false
exclusion.

b. Duplicatio a victim’s DNA profile is not necessary in a negative case (no
aIIeIesé cted in evidence samples)

C. Si uplicate exemplar analyses are performed to confirm the exclusion, a

&mal DNA profile (at least one complete locus) that demonstrates an exclusion
sufficient.

QO

d. If the DNA profile of avictim’s exemplar matches any of the DNA profiles of
evidence in the case, or is present in a mixture, the exemplar does not have to be
duplicated. Thisis becauseit is highly unlikely that a sample mix-up would
generate a falseinclusion.
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e. If the DNA profile of asuspect’'s exemplai(or other non-victim elimination

exemplar) does not match any of the DNA profiles in the case, or in the local
database, the exemplar does not have to be duplicabesi.s meant to
streamline the process similar to convicted offender testing.

f. If the DNA profile of a suspect’'s exemplanatches any of the DN (k in
the case, or in the local database, the suspect’s exemplar has duplicated to
eliminate the possibility of an exemplar mix-uphisis meant to ine the

process similar to convicted offender testing.

g. Pseudo exemplarglo not have to be duplicated, regax\\s if the DNA profile
matches any of the DNA profiles in the case.

3. For evidence samples or exemplar sampies analyz
overlapping loci, the DNA results for th Iapp'
partial results were obtained for som

NA systems containing

ci must be consistent. If no or

ing loci, this amplification is still

valid if consistent results were obt t one overlapping locus (Amelogenin is
not considered an overlapping | In thléntext) If the partial amplification confirms

a match or an exclusion of a ther evidence sample, it does not have to be
repeated.

least one overlapping locus i Ifferent amplification is considered a concordant

analysis.
O

5. For Y-STR testing, th mple does not have to be reamplified if the internal duplication
rule applies or |ft -STR results are concordant with the autosomal results: confirming
an exclusion or 4 ion, confirming the presence of male DNA, confirming the number
of semen do Based on the case scenario it might be necessary to reamplify in order
to confirm xact Y-STR allele calls. There might not be sufficient autosomal data to
establis *éﬁcordance

N

4, Partial profiles can satisfy th@tlon policy. Consistent DNA typing results from at
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Exogenous DNA Policy

Exogenous DNA is defined as the addition of DNA/biological fluid to evidence or controls
subsequent to the crime. Sources of exogenous DNA could be first responders, EMT’s, crime
scene technicians, MLI's, ME’s, ADA’s, NYPD personnel, or laboratory personnel.

1.

Medical treatment and decontamination of hazardous materials are t priority.
Steps should be taken to minimize exogenous DNA as much as pos&si

The source of any exogenous DNA should be identified so th ﬁggples can be properly
interpreted. It may be possible to identify the source by: \

a. Examining other samples from the same batch féimilar occurrences.

b. Examining samples from dlffere %Ied or processed at approximately
the same time for possible S|m ccu es (such as from dirty equipment or
surfaces).

C. Processing eIiminatlonﬂ;hple for exogenous DNA occurring in the field
or by laboratory per < )

Samples should be routinely c@x ed to case specific elimination samples, personnel

databases, and the local CO atabase for possible matches. Mixtures may have to be

manually compared.

If a negative or posm\ggbntrol contains exogenous DNA, all the associated samples are
deemed inconclusj nd their alleles are not listed in the report. The samples should be
re-extracted or @ plified, if possible.

If a clean E t cannot be obtained or the sample cannot be repeated then the summary

section reports should statde following sample(s) can not be used for
com;ﬁéén due to quality control reasons

@ exogenous DNA has been discovered, the first step is to try to find an alternate
sample.
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a. As appropriate, a new extraction, amplification, or electrophoresis of the same

sample can serve as an alternate for the affected sample. For this type of alternate
sample the discovery of exogenous DNA is not noted in the report. However all
case notes related to the discovery of exogenous DNA are retained in the case file
for review by the quality assurance group, forensic biology staff, attoﬂw}}s and
outside experts. A form is inserted on the right side of the case fj entifying the
source of the exogenous DNA by Lab Type ID Number, if kno d stating

which samples were affected.

If there are other samples from the crime scene which %erve the same
purpose, they could be used as an alternate sample/‘i example, in a blood trail
or a blood spatter, another sample from the same souree should be used. Another
swab or underwear cutting should be used for a al assault. In this scenario,
the sample containing the exogeneus DNA s e listed in the summary
section of the report as followst mplle not be used for comparison

because it appears to contajn co with a {NYPD member, OCME
[laboratory] member, medi pon
o'ha

nstead please see [alternate
sample] for comparison” m the possible source(s) of the
exogenous DNA are li nt @ rt. All case notes related to the event are
retained in the case%r reyiewy by attorneys and their experts. A form is
inserted on the right side oﬁ$he ase file identifying the source of the exogenous
DNA by Lab Type ID Nu , if known, and stating which samples were
affected.

If an alternate samplm{)a)t be found then only samples containing a partial profile of

the exogenous DNA

e interpreted. Interpreting samples containing a full profile of

the exogenous D ould lead to erroneous conclusions due to the masking effect of
significant amo f DNA.

a.

If @Jle has a single source of DNA and this DNA appears to be exogenous
@i en the following should be listed in the summary section of the report:
e [sample] will not be used for comparison because it appears to contain

QQNA consistent with a {NYPD member, OCME [laboratory] member,

medical responder}.” No names for the possible source(s) of exogenous DNA

are listed in the report. All case notes related to the event are retained in the case
file for review by the quality assurance group, forensic biology staff, attorneys,
and outside experts. A form is inserted on the right side of the case file

identifying the source of the exogenous DNA by Lab Type ID Number and

stating which samples were contaminated.
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b. If a sample contains a mixture of DNA aAdL of the alleles from the source of

the exogenous DNA appear in the mixture then the following should be listed in
the summary section of the repoff.he [sample] contains a mixture of DNA.

The mixture is consistent with a {NYPD member, OCME [laboratory]

member, medical responder} and at least [#] other individual(s).” Th

[sample] will not be used for comparison.” No names for the possi urce(s)

of exogenous DNA are listed in the report. All case notes rel % the event are

retained in the case file for review by the quality assurance » forensic
biology staff, attorneys, and outside experts. A form is ins on the right side
of the case file identifying the source of the exogenous y Lab Type ID

Number and stating which samples were affected.

Unresolved discrepancies é ’\,O

Legitimate differences of opinions or dlsput ncer the mterpretation of results may
occur. If differences of opinion cannot Ivedi&qe analyst, supervisor, and/or manager,
then the appropriate Technical Leaderd\)&\)e th | arbiter.

DNA storage E ()\ :‘

1. Store evidence and unampllff&éDNA in a separate refrigerator or freezer from the
amplified DNA. CSQ

2. During analysis, all e ce, unamplified DNA, and amplified DNA should be stored
refrigerated or fro Freezing is generally better for long term storage.

3. Amplified D&gﬂiscarded after the Genotyper analysis is completed.

4. DNA e are retained refrigerated for a period of time, then frozen for long-term
stor

O

Revision History:
March 24, 2010 — Initial version of procedure.
September 27, 2010 — Added X-Team Extraction Negative Flow Charts (Pages 9, 10, and 11) to reflect practice.
October 28, 2010 — Added section on “Unresolved Discrepancies.”
February 2, 2012 — HSC and PC Extraction Negative Flowchart for Autosomal STR Testing modified to allow for the use of
Extraction Negative #2 in Y-STR Testing.
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Sample sizes for Chelex extraction should be approximaielyd liquid blood or saliva, 1/3 of
a svab, or a 3x3mm cutting of a bloodstain.

1. Remove the extraction rack from the refrigerator. Extract either evidence or exemplars.
Obtain a tube for the extraction negative and label it. (l/

3. Pipet 1 mL of sterile deionized water into each of the tubes in the (%{lmlon rack.

2. Have a witness confirm the order of the samples.

4, Mix the tubes by inversion or vortexing.
5. Incubate in a shaker (at approx. 1000 rpm) at room tempﬂgxre for 15 to 30 minutes.
6. Spin in a microcentrifuge for 2 to 3 minutés at 10,0 5&5 000 x g (13,200 rpm).

7. Carefully remove supernatant (aII but 0 5@@ sample is a bloodstain or swab,
leave the substrate in the tube

8. Add 175 |L of 5% Chelex (%QN Cj@spended Chelex satjtio

9. Incubate at 56°C for 15to 3

10.  Vortex at high speed for 5 tg;&seconds

11. Incubate at 100°C forQDQutes using a screw-down rack.

12.  Vortex at high sp&or 5 to 10 seconds.

13. Spinin a m&@ntrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

14. s of neat and/or diluted extract (using)Tito microcentrifuge tubes for

CR analysis to determine human DNA concentration (refer to Section 4 of the

15. Store the extracts at 2 to 8°C or frozen.

16. Samples should be added to the next available Rotorgene Summary Sheet, saved to the
appropriate folder on the network pertaining to your casework group.

Revision History:
March 24, 2010 — Initial version of procedure.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STR ANALYSIS

CHELEX DNA EXTRACTION FROM SOFT TISSUE (E.G., FETUS SAMPLES)

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 10F1

Sample sizes for this Chelex extraction should be approximately a 3x3mm cutting of tissue.

1.

10.

11.

12.

13.

14.

15.

Remove the extraction rack from the refrigerator. Extract either evidence or exemplars.
Obtain a tube for the extraction negative and label it. Have a withess confirm the order of
the samples.

Pipet 1 mL of sterile deionized water into each of the tubes in the extr E?:l/k Mix
the tubes by inversion or vortexing.

Incubate at room temperature for 15 to 30 minutes. Mix occas @by inversion or
vortexing. K

Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to Q/\O X g (13,200 rpm).
Carefully remove supernatant (all but 3065@. v (5.\'

To each tube add: 200 of 5% Ch om I-resuspended Chelex satjtio

1uL of 20 Q@i Prot e K
Mix using pipette tip. O

Incubate at 56°C for 60 mlw C)

Vortex at high speed for 5 to %&onds

Incubate at 100°C for 8 r@s using a screw down rack.

Vortex at high spe to 10 seconds.

Spinin a micro@ﬁfuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).
As neede Qet aliquots of a neat, 1/100 dilution and a 1/10,000 dilution (ughg TE
into mi ntrifuge tubes for real-time PCR analysis to determine human DNA
conc tion (refer to Section 4 of the STR manual).

St;e the extracts at 2 to 8°C or frozen.

Samples should be added to the next available Rotorgene Summary Sheet, saved to the
appropriate folder on the network pertaining to your casework group.

Revision History:

March 24, 2010 — Initial version of procedure.
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(FOR AMYLASE POSITIVE STAINSOR SWABS, CIGARETTE BUTTS, SCRAPINGYS)

Sample sizes for this Chelex extraction should be approximately a 5x5mm cutting or 50% of the
scrapings recovered from an item.

1.

10.

11.

12.

Remove the extraction rack from the refrigerator. Extract either evidence (a}emplars
Obtain a tube for the extraction negative and label it.

Have a witness confirm the order of the samples. \(l/

To each tube add: 2@ of 5% Chelex (from a well-resusp m@iChelex sorhiti
1ul of 20 mg/mL Proteinase K ;\

(Note: For very large cuttings, the reaction can be s p to 4 times this amount. This
must be indicated on the extractioihsheet. S up any higher requires
permission from the supervisor r IA case. The final extract may need

to be Microcon concentrated )A

Mix using pipette tip. O

Incubate at 56°C for 60 mlw C)

Vortex at high speed for 5 to K&onds

Incubate at 100°C for 8 r@s using a screw down rack.

Vortex at high spe to 10 seconds.

Spinin a micro@fuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

As neede @et neat and a 1/100 dilution (usin® o microcentrifuge tubes for
Real-Ti R analysis to determine human DNA concentration (refer to Section 4 of
the anual).

Stofe the remainder of the supernatant at 2 to 8°C or frozen.

Samples should be added to the next available Rotorgene Summary Sheet, saved to the
appropriate folder on the network pertaining to your casework group.

Revision History:

March 24, 2010 — Initial version of procedure.
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NOTE: For very large cuttings 200 pL of Chelex might not be enough to provide enough
suspension of the sample. Thereaction can be scaled up and reconcentrated
using Microcon concentrators.

Regularly 1/3 of a swab or a 3x3mm cutting of a stain should be used. For case e semen is

Sample sizes for non-differential Chelex extractions depend on the cwcumstances\ﬁé;e case.
present but no sperm cells were detected, the sample size can be mcreased

1. Remove the extraction rack from the refrigerator. Obtain a tube f \glaextractlon

negative and label it. '\

2. Have a witness confirm the order of the samples. /\
3. To each tube add: 20Q jof 5% Chelex (from a well- n@%ended Chelex soiiti
1 W of 20 mg/mL Prot ase K
7uLof L MDTT
4. Use the pipette tip when adding @T to t\gughly mix the contents of the tubes.
5. Incubate at 56°C for appro?‘& y @c@
6. Vortex at high speed for 10 to (8@0”0'3
7. Incubate at 100°C for 8 mi@using a screw down rack.
8. Vortex at high speed @Pto 30 seconds.

9. Spinina microce&uge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

10. Pipet aliqu eat and 1/100 dilution (using)TiBto microcentrifuge tubes for real-
time PCR sis to determine human DNA concentration (refer to Section 4 of the STR
manualy:

11. @Que extracts at 2 to 8°C or frozen.

12. Samples should be added to the next available Rotorgene Summary Sheet, saved to the
appropriate folder on the network pertaining to your casework group.

Revision History:
March 24, 2010 — Initial version of procedure.
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Approximately 1/3 of a swab or a 3x3mm cutting of a stain should be used for this type of
extraction.

1. Remove the extraction rack from the refrigerator.

2. Pipet 1 mL of PBS into each tube, including a tube for an extraction nega@ntrol in
the extraction rack.

3. Mix by inversion or vortexing. \(l/

4. Incubate at room temperature overnight or for a minimum of J\I%ur using a shaking
platform (at approx. 1000 rpm).

5. Have a witness confirm the order of the samples. s\'oﬁ

6. Vortex or sonicate the substrate or sw% at Ie& minutes to agitate the cells off of
the substrate or swab. At this pont the tion negative control with the date
and time. &

bleach, distilled water, and eth before the removal of each sample. Remove the
swab or other substrate froni the ple tube, one tube at a time, using sterile tweezers
and close tube. Place swab (s)r\' trate in the sterile labeled substrate remains fraction
tube. Q

8. Spin in a microcentrif e@ 5 minutes at 10,000 to 15,000 x g (13,200 rpm).

7. Label new tubes to hold th% oz:o ate remains. Sterilize tweezers with 10%
0
h

9. Without disturbin&e pellet, remove and discard all butl56fjthe supernatant.

10. Resuspend@éllet in the remaining &Coy stirring with a sterile pipette tip.

11. Tothe @}ximately 50L of resuspended cell debris pellet, add 15Gsterile
deio water (final volume of 200

12. Add?'1 pL of 20 mg/mL Proteinase K. Vortex briefly to resusgehe pellet.

13. Incubate at 56°C for about 60 minutes to lyse epithelial cells, but for no more than 75
minutes, to minimize sperm lysis.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

During the incubation step do the following:

a. Label a new tube for each sample, including an epithelial cell extraction negative
control. Mark each tube as an epithelial cell fraction.

b. Add 50 [L of 20% Chelex (from a well-resuspended Chelex smh)tto each
epithelial cell fraction tube. '\?1/

C. Close tubes. Q

Spin the extract in a microcentrifuge at 10,000 to 15,000 x g (13,% rprh) for 5 minutes.
Add 150 (L of the supernatant from each sample and the e ggative to its
respective epithelial cell fraction sample tube. Store at 4° n ice until step 20.

Wash the sperm pellet with Digest Buffer as foIIows:\&

a. Resuspend the pellet in 0.5 mL Diyest Buffep:

b Vortex briefly to resuspend pell .

C. Spin in a microcentrifuge at,]@ to X g (13,200 rpm) for 5 minutes.
d. Remove all but 50L of th rnata d discard the supernatant.

e Repeat steps a-d for a t 5 tg@

Wash the sperm pellet onc?mh stqumds follows:

a Resuspend the pellet’in 1 sterile,@H

b. Vortex briefly to resus ellet.

C. Spin in a microcentri t 10,000 to 15,000 x g (13,200 rpm) for 5 minutes.
d. Remove all but 50 the supernatant and discard the supernatant.

Resuspend the pelﬂ'@tirring with a sterile pipette tip.

To the approxi ly 50L resuspended sperm fraction and to the tubes comggtihe
substrate repais and the sperm fraction extraction negative, add ®56% Chelex, 1
pL of 20 Proteinase K, anduL of 1M DTT. Mix gently.

V @%h the epithelial cell and sperm fractions. The following steps apply to all
féf&b)ns

Incubate at 56°C for approximately 60 minutes.
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23.

24,

25.

26.

27.

28.

29.

Vortex at high speed for 5 to 10 seconds.

Incubate at 100°C for 8 minutes using a screw down rack.

Vortex at high speed for 5 to 10 seconds.

Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (1 &kﬂ.

Pipet aliquots of neat and a 1/100 dilution (using)Ti&to microcentri (e}nbes for
real-time PCR analysis to determine human DNA concentration, ( to Section 4 of the
STR manual).

Store the extracts at 2 to 8°C or frozen. &/\

Samples should be added to the next available Rot@ge Summary Sheet, saved to the
appropriate folder on the network perta&‘to y% sework group.
S &

> 0o
¥ P
&

O

Revision History:

March 24, 2010 — Initial version of procedure.
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Refer to the following sections of the Protocols for Forensic Mitochondrial DNA Analysis:

Hair Examination

Mitochondrial and Nuclear DNA Hair Extraction

Mideo Macro/Microscopic Digital Imaging

Revision History:
March 24, 2010 — Initial version of procedure.
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A. Sample Preparation

Liguid/dry blood, bone marrow, oral swab and tissue sample preparation

Stained substrates and oral swabs should be cut into small pieces (3 x 3 mm). Tissues
should be minced into small pieces in a weigh boat using a sterile scalpel or_tazor blade.
Place samples in 1.5mL microcentrifuge tubes or conical tubes when app ogﬁg\e. See
table below for various sample types.

Proceed to Section B: Sample Incubation @\(l/
N

A
Sample type Amount A\
Liquid blood 10010500y ¢

Y
Bone marrow 0.5x05cmto EQ 1.5cm
Oral swab 1 &a wh Sliab
Blood stain ¢ ‘45 x 0. to 1.5 x 1.5cm

R
. N°
Soft tissue C\} O.5@cm to 1.5 x 1.5¢cm
Paraffin embe issug }% x0.3cmtol1l.0x1.dcm

AN
O
Bone preparation \,\
Before extraction, a bone th specimen should be cleaned entirely of soft tissue and
dirt using a range of s, such as scraping, rinsing and sonication. A combination of
sterile scalpels, steril thbrushes and running water should be used to clean the
specimen. Fora ication bath, the sample is placed in a conical tube and covered with
a 5% Terg-a-zy, olution. For additional cleaning, the sonication step may be repeated
ecanting the liquid and replacing with fresh Terg-a-zyme solution.

After cleaning,the sample is usually rinsed with distilled water and dried usirig¢a 56
incubater) ying time may vary from a few hours to overnight).

I@Qerg-a-zyme is an enzyme-active powdered detergent. A 5% solution should

be made fresh prior to bone preparation and cleaning. Refer to Appendix A
in the Quality Assurance Manual. Once prepared, the reagent will only be
effective for up to 16 hours.
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Photograph bone or tooth sample after cleaning. Measure and weigh specimen
prior to sampling.

If several bones are available, generally compact bone is preferred, such as

humerus, femur, or tibia. (l/

*WARNING**

Protective eyewear, lab coats, cut resistant gloves, sleeve pr s, and
HEPA-filtered facial masks should be worn when cutting bon&. oid
breathing bone dust. All cutting of bone must be done u biological

hood. \

Using an autopsy saw or a Dremel tool equipped with & 409 or 420 cutting wheel,
cut the bone specimen into approximately 5X5@? size pieces. Take enough

cuttings for an end weight of apprdximately 2@{ r older or compromised bones,
several aliquots of 2g can be exég%d an bined during the Microcon step.
For tooth samples, the whol.e% hou& taken. Note: The cutting wheel
should be disposed of amc use% he Dremel and hood should be
completely wiped down ywit, Bleac ethanol

Place bone cuttings?&mL er:al tubes labeled with the FB case number,
ME#, PM item #, initils, a&sdate.

45 minutes. Note: re water level in the sonicator is 1-2 inches from the

top. C)

Decant the&;g-a—zyme and wash with distilled water until no detergent bubbles

remain. @

If n;@ary, repeat with fresh changes of 5% Terg-a-zyme and water washes until

Cover bone cuttingg&&% Terg-a-zyme solution and sonicate samples for 30-

t has been removed.
lace the clean cuttings in a weigh boat on a small Kim Wipe. Cover with
another weigh boat. Label the weight boat with the FB case number, ME#, PM
item #, initials, and date.
Seal with evidence tape.

Dry in a 56C incubator for a few hours or overnight. After sufficient drying,
weigh bone cuttings. The bone sample must be completely dry before milling.
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Sample milling with the SPEX Certiprep 6750 Freezer Mill

All freezer mill parts that come into contact with bone specimens, such as the cylinders,
metal end plugs and impactors, should be cleaned, dried and sterilized prior to use. See
Step 22 for appropriate cleaning procedure.

1. Assemble specimen vials in the following order: metal bottom, plas@nder,

impactor, and metal top. Q

3. Label metal bottoms with a case identifier using a blﬂz‘@@amie.

4. Add bone cuttings to specimen vial around impactgr using decontaminated
forceps. Cover with metal top. Note: Shake sg)\ n vial and ensure that the
impactor can move back and forth

2. Place under UV light for a minimum of 15 minutes.

>

5. Wipe down inside of mill withazl pap Do not use bleach or ethanol.

. | \(\\ Q
6. Plug in mill and switch Oe.) O

7. Obtain liquid nitrogeYRJm ta@y filling transfer container. Be aware that the
liquid nitrogen tank may b&‘)ﬁ{npty when the detector level reads anywhere from

“Ya' to “empty”. \

*WARNING** Q

Liquid Nitrogercipe hazardous. Use cryogenic gloves, protective
eyewear/facg shield and lab coats when handling. Avoid liquid nitrogen
splashes téee and hands.

8. Open eezer mill lid. Add liquid nitrogen slowly into the mill up to the FILL
LIN avoid splashing and boiling over.

9. C§Jce the specimen vial into the round chamber. If processing more than one
Q one sample it is possible to save pre-cooling time by placing up to two vials in
the mesh container inside the mill.

10. Change cycle number to match total number of samples plus two (n + 2).
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11.  Adjust mill settings as follows:

Cycle set to # of samples + 2
Time T1 (milling) 2.0 min
T2 (pause) 2.0 min
T3 (pre-cool) 15.0 min '\(l/
Rate Bones — 8-10 Q
Teeth — 6-8 \(l/

12.  Close cover slowly to avoid any liquid nitrogen splash PAQ ress RUN to start
the mill. Pre-cooling will begin followed by the millimg& le.

13.  During the 2-minute pause phase, it is now poss@do open the mill and remove
the finished sample using cryogenic gloves.

14.  Place one of the pre-cooled s@ens ing in the dock in the round chamber.
NE , refill. A loud noise during

evel is low. If liquid nitrogen is not
s, and cylinder can occur.

15.  If liquid nitrogen level is
milling means that the i
refilled, damage to t

16. Close the lid and pre$sU in. Repeat from Step 11 until all samples are
processed. \

17. Inspect each s @after removal from the mill. If sample is sufficiently
pulverized, rentlv) the metal top using the Spex Certi-Prep opening device.
Note: Sam may be reinserted into the mill for additional grinding.

18. Usinwntaminated tweezers, remove impactor from vial and submerge in 10%
bleadh

19. éypty bone dust into labeled 50mL Falcon tube. Ensure complete dust transfer
Q y tapping bottom of cylinder. Weigh bone dust and document.

20. Soak metal end parts and plastic cylinder in 10% Bleach.

21.  When milling is complete, switch mill to OF&nd unplug. Leave cover open for

liquid nitrogen to evaporate. The next day, lower cover and place in storage until
next use.
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22. Mill Parts -Clean Up: Mill parts must be cleaned immediately after processing.
If this is not possible, steps a-b must be completed before leaving overnight.

Rinse off with 10% bleach.

Soak all parts in 0.1% SDS.

Brush parts with a new toothbrush to remove any residual bong dust.

Rinse with water.

Soak parts in 10% bleach and brush each part in bleach |6bfd ally.

Se@~ooo0oTp

Rinse with water.

Separate the plastic cylinders from the metal parts. \(}/
Rinse in 100% ethanol. ONLY the metal top, me I% m, and
compactor can be rinsed in 100% ethanol. DO r&e the plastic

cylinder in ethanol as it will cause the plastic && er to break.

I. Use isopropanol to remove any identifying %rk made with a Sharpie on
the tops or bottoms of the cylinders. Q

J- Dry and expose the parts toNJV light f inimum of 2 hours. The UV
light in a biological hood % tratalaqker can be used.

23. Proceed to Section B: S % cub Q
C o
Laser Microdissection of P@hcts ohCadnception
1. Initial processing c>\
xS

The product of co@m (POC) can be received in different stages of
preparation: C)
a) Poéuapings in saline buffer:

ove tissue from liquid either by filtration or centrifugation:
= Transfer liquid to 50mL falcon tube

CJQ = Spin sample in a bench top Eppendorf or IEC Centra CL3R at
1000 RPM for 5 minutes

QO = Discard liquid supernatant
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Submit sample to the Histology department for tissue processing
according to the OCME Histology Procedure Manual section E. Then
proceed as for b).

b) POC fixated and embedded in paraffin blocks:

Contact histology department and ask them to prepare mj &:ke slides
from the paraffin block using the following precautions:(l/

= Use disposable blades for the mlcrotome ard after each
case.

= Clean working surface on microtome bﬁ\q\nng with 10% bleach
and alcohol before and after each c

» Use individual floating chamber% f(@ ch case

= Use uncharged mlcrgope sli

Theslides then shoul,d§®aine X hematoxylin and eosin-phloxine
(H&E technique) ibed § OCME Histology Procedure Manual.
But again during giinin edure, separate sets of jars have to be
used for eac c&i :

C) Stained or unstained\microscope slides from POC blocks:

s&ﬁStained, ask the histology department to stain them as
: Otherwise proceed with the microdisseetbnique.
Attentiog” lides that were prepared by a histology laboratory outside
of the O , foreign DNA not from the mother and the fetus might be
pre%«on the slide

If the slides ar

2. PixC aser Capture Microdissection

ed pathologist has to be present to distinguish decidual tissue from
rionic villi and operate the laser. After the slide has been placed on the
Q icroscope platform the pathologist will visually identify the area of interest,
mark this area for the laser, and activate the laser. The laser setting is specified in
the Arcturus instrument manual. The Forensic Biology Criminalist needs to be
present during the complete procedure to maintain chain of custody of the
evidence.

An area of chorionic villi and an area of maternal tissue should be collected on
separate CapSure caps. The caps can be stored and transported in 50 ml Falcon
tubes. A third unused CapSure cap should be extracted as an extraction negative
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control.

Use new scalpel and clean forceps to remove the film from the cap and transfer
the film to a fresh 1.5mL microcentrifuge tube containing8006f organic

extraction buffer, DTT, SDS and Proteinase K as described below.

B. Sample Incubation
1.

2.

Prepare the master mix in microcentrifuge tube or c

thoroughly by swirling or vortexing very briefly.

Process an extraction negative with every batch of extract@]/
7\

NZ

e and mix

For liquid blood, dry blood and bone marrow sampleg:gQ&

1 Sample (% Sam @" 10 Samplgs 15 Samples
Organic extraction buffer | 400 p.l:\\(é 'Z.M% 4.0 mL 6.0 mL
20% SDS 1000\ | ST 100uL 150 L
Proteinase K (20 mg/mL) | &\G)Hlf' ‘C)\(;g uL 136 pL 204 uL
Total Incubation Volume per gvnplé\v 400 pL
For bone samples: &0‘
Oﬁ bone 1 sample 3 samples | 5 samples
C) (~2g dust) | (N+2) (N+ 2) (N+ 2)
Organic Extracti@%uffer 2370 1L 7.11 mL 11.&mL | 16.59 mL
20% SDS X 300 L 900 1L 1.5nm 2.1 mL
1.0 MDTR 120 360 L 600 L  |840 L
Proteidase K (20 mg/mL) | 210 W 630uL 1.05 mL 1.47 mL
ITncubation Volume per sample 3000
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For teeth samples:
1 sample 3 samples | 5 samples
Per tooth (N+ 2) (N+ 2) (N+ 2)
Organic Extraction Buffer | 790 L 2.37mL 3.95 mL 5.53 ml
20% SDS 100 W 300 4 500 4 700 b, V/
1.0 M DTT 40 L 120 200 L 0&}2“-
Proteinase K (20 mg/mL) | 70 uL 210 W 350 L k@ 90 W
. TN\
Total Incubation Volume per sample /\\ 1000 (-
\

3

ection) samples:

For tissues and paraffin embedded tissu%g. mic

_ 1s 3 samples
Per tISSl@ ANY) (N+ 2)
Organic extraction buffer BQ‘M\} 4\&JI‘SS uL 1975 pL
20% SDS ,‘&H_ ~ O] 150 uL 250 pL
1.0MDTT Y20 nY 60 pL 100 pL
Proteinase K (20 mg/mL) é\&,@\ 105 pL 175 pL
N

Total Incubation Volume p%@mple 500 pL

O
Add the appror@’e incubation volume of master mix to each sample tube and

3.
eneg tube. tex tubes briefly. Make certain the substrate, tissue, or swab is
totally s gedNote: Reagent volumes may be adjusted in order to
acco te the size or nature of a particular sample.

4.

I@étubes in a shaking 56°C heat block and incubate overnight.
QQroceed to Section C: Phenol Chloroform Extraction and Micfoctanup.

Phenol Chloroform and Microcon Clean up

Set Up
Remove the Phenol:Chloroform:Isoamyl Alcohol (25:24:1) (PCIA) from the refrigerator.
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Obtain organic waste jug for disposal of any tubes or pipette tips that come in contact
with PCIA.

*WARNING**
Phenol Chloroform is toxic. Protective eyewear, mask, lab coat, and nitrile m

should be worn when handling. All work must be conducted under a che
hood.

For samples possibly needing mtDNA or High Sensitivity DNA te h% ace one
Microcon® YM100 collection tube and one 1.5 mL microcentrifu for each sample,
including the extraction negative, in the StrataLinker for at le %\ minutes. Note:
Irradiate multiple tubes (4-6) per bone sample to accommodi the total volume of
incubation buffer. &

1. Vortex and centrifuge the incubate |croce?gge tube samples at high speed
for 1 minute. Vortex and centrlf ng ncubated in 50 mL conical tubes,
for 5-10 minutes at 1000 RPM ppe Centrifuge Model 5810.

2. Obtain and label one p rf Phase Lock Gel (PLG) tube per sample,
including the extrac at G tubes make phase separation easier and
are optional.

NOTE: For bone sa @ label as many tubes to accommodate the total
volume of i %atlon buffer per sample. For example, if you
incubat('e@)f bone dust with 3 mL of incubation buffer, you will

nee@ tubes.

NOTE: %.section D for PLG tube preparation instructions.

3. Centrj LG tubes at maximum speed for 30 seconds.

4. b}Microcof? YM100 filters for each sample. Prepare the MicrGc¥iM100
centrators by adding 10Q jof TE*to the filter side (top) of each
Q oncentrator. Set aside until step 11.
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5. Add a volume of Phenol:Chloroform:lsoamyl Alcohol 25:24:1 (PCIA) to the PLG
tube which is equal to the volume of incubation buffer (typically 400q@ be
added from the sampleNote: When pipetting PCIA, you must penetrate the
top buffer layer and only aliquot the desired amount from the lower, clear
organic layer. Place used pipette tips in the organic waste bottle.

6. Have someone witness your sample tubes, PLG tubes, and Mi2 (1(
tubes.

7. Pipet the sample supernatant (typically 409 to the PLG t b@\eady
cortaining PCIA. For bone dust samples, pipet sever rxénuots of the supernatant
into multiple PLG tubes. Note: Do not disturb bone {i{l

8. Shake the PLG tube vigorously by hand or by ;{'@gion to form a milky colored
emulsion. Note: Do NOT vortex t

PLG tu
9. Centrifuge samples for 2 minute axi peed to achieve phase separation.
(On Eppendorf Centrifuge Mo 415% in at 16.1 RCF or 13.2 RPM).
. N XS |
10. If the sample is dlscolorf\ﬁntam@ ticles in the aqueous phase, or contains a
lot of fatty tissue, tr e @er (aqueous phase) to a new PLG tube and

repeat Steps 7-9. N@te* The ous layer from bone and teeth will usually be
discolored. Only repeat the\ohenol-chloroform clean-up steps if any dust or
particles are presentin queous layer. If it is not necessary to repeat the clean-

up step, goto Step 1 \

11.  Carefully transrﬂpaqueous phase (top layer) to the prepared Mitrocon

YM100 conge or. Be careful not to let the pipette tip touch theNgeé:
Discard uséaLG tubes into the organic waste bottle.

%crocoﬁ YM100 concentrators for 15-30 minutes at 500 x g, which is
ately 2500 RPM. (On Eppendorf Centrifuge Model 5415D, spin at 0.6
r 2600 RPM). Note: Ensure that all fluid has passed through filter. If

s not, spin for additional time, in 10-minute increments. If fluid still
emains, transfer sample to a new filter and microcon again.

12.  Spin

13. Discard the wash tubes and place the concentrators into a new collection tube.

14.  Add 400uL of TE™ to the filter side of each Microc8rYM100 concentrator.
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15. Spin again for 15 minutes at 500 x g for 15 minutes. (On Eppendorf Centrifuge

16.

17.

18.

19.

Model 5415D, spin at 0.6 RCF or 2600 RPNNote: Ensure that all fluid has
passed through filter. If it has not, spin for additional time, in 10-minute
increments. If fluid still remains, transfer sample to a new filter and

microcon again. (l/

Add 40pL of TE* to the filter side of each Microc8rYM100 concegé
Note: For bone samples, add only 10-26L of TE “to each filter/si
ensure smallest elution volume. (’l/

o

samples possibly needing mtDNA or High Sensitivit testing, invert sample
reservoirs into irradiated collection tubesppin at 1 g, which is
approximately 3500 RPM, for 3 minutes. (On @ dorf Centrifuge Model
5415D, spin at 1.2 RCF or 3600 RRM).

Invert sample reservoir and place into a new labeled % |on (Ebe.
0

Measure the approximate vgﬂ@eco;@h&md record on the organic extraction

worksheet. Note: Combir{t@ elut efore measuring volume.

Discard sample reserv d J@ sample volume depending on the starting
amount and expecte A cdptdnt as follows using.THote: Samples may
be microcon’ed again'to flag\er concentrate low DNA content samples.

Sample type (\S Final Volume

High DNA co@)
(Large amaqunts-of blood, fresh tissue, bone marrow, onad00 L
swabs, a ied bloodstains)

N
Medi NA content
(S mounts of blood, fresh tissue, bone marrow, or@200 L

, and dried bloodstains); differential lysis sampleg

ow DNA content
(Formalin fixed tissue, dried bone, teeth, samples from| 100 (L
decomposed or degraded remains, some reference samples)
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20.  Transfer samples to newly labeled 1.5mL microcentrifuge tubes for storage. (For

21.

22.

23.

samples possibly needing mtDNA or High Sensitivity DNA testing, transfer
samples to irradiated 1.5 mL microcentrifuge tubdlgcord the approximate
final volume on the organic extraction worksheet.

As needed, pipet aliquots of neat and/or diluted extract (usifipifite (l/
microcentrifuge tubes for real-time PCR analysis to determine h '\. NA
concentration (refer to Section 4 of the STR manual). (l/

Store the extracts at 2 to 8°C or frozen. '\@

Samples should be added to the next available ROMX e Summary Sheet, saved
to the appropriate folder on the network pertammg& ur casework group.

NOTE  See Microcoﬁtroublesh ting (in t?é%%ropriate section of the STR

manual) as needed
N

Preparation of Phase Lock Gel@) tub@

Make sure the plastlcwarewg us@ resistant to phenol and chloroform.

1.

Without putting pressur @t e plunger, twist off the orangearapdiscard.
Attach thegray dispe tip(supplied) to the syringe and tighten securely.

is necessary W@ ay tip is NOT used.)

Apply firm s&esure on the plunger to dispense PLG until it reaches the end of

gray tip. heavy PLG based on Table below. NOTEuB253.25 cc
corre s to 3 lines on the syringe
o
(ybe size PLG heavy Tube size PLG heavy
0.5mL 10QuL 15mL 3amL
1.5mL 325uL 50mL 5SmL
2.0mL 325.L
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3. Pellet the PLG by spinning the tubes prior to use. See table below.

Tube size | Centrifuge model | Speed Time
0.5to Eppendorf 5415C | 14 x 1000 RPM 3
2.0mL Eppendorf 5415D | 13.2 x 1000RPM/16.1 x 1000RCK

15 and Sigma 4-15 C 1500 RCF Q>2
50mL \

Revision History:
March 24, 2010 — Initial version of procedure.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.




FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

HIGH SENSITIVITY DNA EXTRACTION

DATE EFFECTIVE APPROVING AUTHORITY PAGE
01-30-2012 NUCLEAR DNA TECHNICAL LEADER 10F5
A. Preparation
1. Extraction sets consist of 9 samples and one or two extraction negatives.

Additional extractions may continue sequentially during incubations.

2. Name the extraction set by its date and time using the following for, ﬁm/
“082010.1000". An “E” may precede the date and time of the e@&o :

3. Manually enter OR copy and paste the sample names into %ropriate
extraction sheet. The worksheet will automatically calcu}a\ requisite amount
of reagents needed for the extraction.

4. Follow the procedures for Work Place Preparatio r/eer to the General
Guidelines Procedure of this manual). @

B. Digestion . AQ 6\0
o N\ | |

1 Self-Witnessing Step:Ccﬁﬁ the s@ le names on the extraction sheet with
the names on the s & b O

2. Prepare digestion buEer in&q V irradiated tube (1.5 mL, 2.0 mL Dolphin, or 15
mL). \'&O

3. Prepare the digestj ffer according to the calculated volumes on the extraction
sheet. The vol r one sample is shown below.

Stock|t tion Concentration 1 sample
S

QO' 20 mg/mL 0.80 mg/mL

%o SDS when 0.05%

Poly A RNA at (or 0.01%) 192 uL
(" ater step)
Proteinase K
8 uL
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4, Vortex solution well. Add 200 plof the digestion buffer to each sample. Open

9.

10.

1.

2.

only one sample tube at a time using the cap opener. Ensure that the swabs are
submerged in the digestion fluid. If necessary, add an additional 200 pL of the
digest buffer (including the Proteinase K) to the sample in order to submerge a
large sample.

Record the temperatures of the heat shakers on the extraction kikt.
Temperatures must be within3®C of the set temperature. v@

Incubate on the heat shaker at 56°C for 30 minutes With&@\g at 1400 rpm.
Incubate on the heat shaker at 99°C for 10 minutes W\No shaking (O rpm).
Place sample in cold block at 4°C for 10 minu@‘n no shaking (0 rpm).

Centrifuge the samples at full s@‘brigf@

During the digestion peri@l the omrlution, and storage tubes.

. e
Purification and Concentra@' C)

Prepare Microcoh 100 tu@and label the membrane tube and filtrate tube cap.

Witness step:Confi e sample names on the extraction sheet with the names
on the sample crocBrubes.

Pdy AR repared as follows in an irradiated microcentrifuge tube or 15 mL

Pre-coat@tfwcrocé%membrane with Fish Sperm DNA or a 1/1000 dilution of
tube:

@0’ Fish Sperm DNA Preparation

QO I. Add 1 uL of stock Fish Sperm DNA solution (1mg/mL) to 199uL

of water for each sample on the extraction sheet.

il. Aliquot 200 uL of this Fish Sperm DNA solution to each
Microcon® tube. Avoid touching the membrane. The volume for
one sample is shown below. Refer to the extraction worksheet for
calculated value.
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b. Poly A RNA Preparation

I. Make a 1/10 dilution of 2Img/mL of Poly A RNA as follows: add 2
puL of Poly A RNA to 18 uL of irradiated water and mix the
solution well. This is a final concentration of 100ug/mL

il. Using the 1/10 dilution, make a 1/100 dilution with (]/
100ug/mL Poly A RNA in 198 uL of irradiated w d mix the
solution well. The solution has a final conceltuO of 1 ng/uL.

iii. Add 1 uL of the 1ng/uL Poly A RNA sol l& 199uL of water
for each sample on the extraction she

iv. Aliquot 200 uL of this Poly A RN@ion to each Microfon

tube. Avoid touchingsthe mem . The volume for one sample
is shown below o th ction worksheet for calculated

value. N\
\t\\ (6
(Reagent ()° 1 sample
Wateg \~7 ~ O 199 plL

Fish Sgerm DNW_¢1mg/mL) 1L
or Poly A (IngfuL)

NOTE: For sample xth 400 pL of digest solution, make a 20 pL solution of
1 uL of erm DNA (Img/mL) or 1 uL of Poly A RNA (1
ng/uLQ 19 pL of water. Mix well and add this solution to the

e. Ensure that the entirety of the membrane is covered.

n,&’manner all of the digest may be added to the Microcdh
@gbrane for a total volume of 420 uL.

4. Fi n

0 Add the entirety of each extract to its pretreated MicrBesoembrane. If
Q this is a purification/concentration assay of a sample that has already been
extracted and the sample volume is lower than 200ul, raise the sample
volume to 200ul with dH20. Aspirate all of the solution from the sample
tube by placing the pipet within the swab. The sample tubes may be
discarded.
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b. Centrifuge the Microcoh tube at 2400 rpm for 15 minutes. An
additional 5 minutes may be required to ensure that all the liquid is
filltered. However, do not centrifuge too long such that the membrane is
dry. If the filtrate does not appear to be moving through the membrane,
elute the filtrate and continue centrifuging the eluant into a fresh microcon
with a pretreated membrane.

If indicated on the evidence examination schedule she y a
supervisor, or if the filtrate is not clear, perform a se w ash step
applying 400 pL of water onto the membrane an c% uging again at
2400 rpm for 15 minutes or until the all the quu'ox itered. However, do
not centrifuge to dryness. This process may{&; peated, as necessary.
Document the additional washes on the extgaction sheet.

All samples undergoing extfaction with=0*05% SDS must be purified and
concentrated a second ti rep@ this section (Section C).

. A9 AN |
C. Visually mspecw oc brane tube. If it appears that more

than 5 pL remain e th brane, centrifuge that tube for 5 more
minutes at 240 : C)O
5. Elution \
a. Open only oneMidrocdhtube and its fresh collection tube at a time.

b. Add 20 % Trehalose in 0.1X TE or irradiated water to the
Microcor.and invert the Microcdhover the new collection tube. Avoid
toug&gthe membrane.

rifuge at 3400 rpm for 3 minutes.

C.
t)g Transfer the eluant to an irradiated and labeled 1.5 mL tube. Measure and
O record the approximate volume. The total volume should not exceed 30
Q uL and should not be less than 20 uL. Adjust the final volume to 20 uL
using or 3% Trehalose in 0.1X TE or irradiated water (if less). Discard the

Microcor® membrane.

e. If the eluant appears to be a dark color or is not clear, it may be necessary
to purify the sample again. Prepare a fresh MicrB¢ohe and repeat
steps 4-5.
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f. Store the extracts at 2 t6@or frozen.
0. Samples should be added to the next available Rotorgene Summary Sheet,

saved to the appropriate folder on the network pertaining to your casework

group. '\(1/

Revision History:
March 24, 2010 — Initial version of procedure.
September 27, 2010 — Added language to Step 4 of Section C — Purification and Concentration.
January 30, 2012 — Added the use of 3% Trehalose in 0.1X TE as an elution buffer during the concentration/purification
step.
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A. Preparation

1. Extraction sets consist of 10 samples and two Extraction Negatives. Additional
extractions may continue sequentially during incubations.

2. In cell H1 of the appropriate nail extraction sheet (found for examp
“Templates in Use\2 extraction” folder on the Hi Sens Data or in
“Forms\Extract” folder on the FBIOLOGY_MAIN drive), type | ame of the
extraction assay as follows: month (MM), day (DD), and ), “period”,
hour (HH) and minute (MM). For example, 040905. 13 extractlon
performed on April 9, 2005 at 1:30pm. Save the s ” for extraction
followed by the name of the extraction assay. For Ie E040905.1330.

3. Manually enter OR copy and paste the sampl s into the appropriate
extraction sheet. The worksheet autom y calculate the requisite amount
of reagents needed for the extr

4.

Follow the procedures fo @Place@paratlon in the General Guidelines

Section of this manual.

B. Digestion ?‘

1.

no

w

O

From evidence exam, e{®nail (or group of nails) should be placed in an
irradiated tube. Q

Add 200 pL ofg @ted 25 mM EDTA/PBS solution to each sample.
Sonicate t sSza\mples for one hour at room temperature.
Label set of irradiated microcentrifuge tubes with the sample identifiers.

ve the supernatants from the samples and place in the labeled irradiated
icrocentrifuge tubes.
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C. Extraction
1. Prepare the digestion buffer according to the calculated volumes on the nail

extraction sheet. The volumes for one sample are shown below:

Stock Solution Concentration| 1 sample
1.0% SDS 1.0% (0.96%) | 2.3 (2.25
pL
Proteinase K 0.80 mg/mL 9 uL
20 mg/mL
Irradiated water N/A 13.7 uL 4
2. Prepare Microc$h100 tubes and label the memb

with the sample identifiers. Prepare and label
sanple storage microcentrifuge tu
tubes. The identifier for the po

ic ti@a
“PS” as a suffix. For exam € pos

could be “nail L4 PS”.
s o

3. Witness stepConfir
on all labeled tubes.

4, Vortex

Open only one sam

5. Record the te
Temperatur

A\

as wel

NZ

Q
(l/

e tube and filtrate tube cap

icfocoliection tubes,
ost-sonication nail collection
Il collection tubes should include
Ication tube for left nail ring finger

vﬁe san@gmes on the extraction sheet with the names

solution well. pL of the nail digestion buffer to each sample.

e at a time using the cap opener.

Qures of the heat shakers on the extraction worksheet.
must be within £3°C of the set temperature.

6. Incubate@p%m heat shaker at 56°C for 30 minutes with shaking at 1400 rpm.

7. In@ te on the heat shaker at 99°C for 10 minutes with no shaking (0 rpm).

O

QO
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8. After removing from the shaker, centrifuge the samples at full speed, briefly.

Allow the samples to cool for a few minutes while preparing for next steps or

chill for 10 minutes at 4C.

During the digestion period remove the nails using clean tweezers and dry them in
a hood. When dry, place the nails in the labeled, post-sonication n& ection

tubes.

D. Purification and Concentration \(l/

1.

names on the sample and Microdunbes.

Self-witness stepConfirm the sample names on the Kk\:!?kon sheet with the

Pdy A RNA prepared as follows inan irradia
tube:

6\0
a. Fish Sperm DNA I{QQQ t|on

Pre-coat the Microcdhmembrane with Fish Sp A or a 1/1000 dilution of
%{ﬂlcrocentrlfuge tube or 15 mL

I. Add 1 @ perm DNA solution (Img/mL) to 199uL
eac

of Wat sample on the extraction sheet.

ii. AI|quot 0 ®of this Fish Sperm DNA solution to each

e. Avoid touching the membrane. The volume for

one e is shown below. Refer to the extraction worksheet for

b. PoI&QNA Preparation

Make a 1/10 dilution of 2Img/mL of Poly A RNA as follows: add 2

& pL of Poly A RNA to 18 pL of irradiated water and mix the
0 solution well. This is a final concentration of 100pg/mL.

QO il. Using the 1/10 dilution, make a 1/100 dilution with 2 uL of
100ug/mL Poly A RNA in 198 uL of irradiated water and mix the
solution well. The solution has a final concentration of 1 ng/uL.

iii. Add 1 uL of the 1ng/uL Poly A RNA solution to 199uL of water

for each sample on the extraction sheet.

Forensic Biology network. All printed versions are non-controlled copies.
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iv.  Aliquot 200 uL of this Poly A RNA solution to each Micro€on
tube. Avoid touching the membrane. The volume for one sample
isshown below. Refer to the extraction worksheet for calculated
value.

Reagent 1 sample '\(l/

Water 199 pL
Fish Sperm DNA (1mg/mL)

Q
or Poly A RNA (1nghL) Lul %\Q/

NOTE: For samples with 400 pL of digest solution, \Be 20 pL solution of

3. Filtration \Q\

a.

O

QO

1 uL of Fish Sperm DNA (Img/mL) or 1 uL of Rdly A RNA (1
ng/pL) with 19 pL of water. Mix well an d this solution to the
membrane. Ensure that the entirety membrane is covered.
In this manner, all of the st ma dded to the Microcdh

membrane for a total& :&
O

Add the entir & eac @ct to its pretreated MicrBeoembrane.
The sample tuges may iscarded.

Centrifuge the Iyiksr@oc?l tube at 2400 rpm for 15 minutes.

the menjbr and centrifuging again at 2400 rpm for 15 minutes for

Repeat r&}@ step two more times applying 400uL of water onto
e
a totakof three washes to remove any residual EDTA.

V ly inspect each Microc6rmembrane tube after the third wash. If it
ears that more than 5 pL remains above the membrane, centrifuge that

0 tube for 5 more minutes at 2400 rpm.
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4, Elution

a. Open only one Microcdhtube and its fresh collection tube at a time.

b. Add 20 pL of 3% Trehalose in 0.1XTE or irradiated water to th
Microcor® and invert the Microcdhover the new collection tuy\. oid
touching the membrane. Q

C. Centrifuge at 3400 rpm for 3 minutes. \(}/

d. Transfer the eluant to an irradiated and labeled 1. @ be. Measure and
record the approximate volume. The total volu ould not exceed 30
puL and should not be less than 20 uL. Adjustthe\final volume to 20 ulL (if
necessary) with 3% Trehalose in 0.1XTE orgrradiated water. Discard the
Microcor” membrane. @

e. If the eluant appears to b rkp& is not clear, it may be necessary
to purify the sample a rep& fresh Micr8¢ohe and repeat
steps 3-4. \Q\ &

f. As needed, pj e\%’ﬁu @Qat and/or diluted extracts (usifipift®
microcentrifu%m es for rfeal-time PCR analysis to determine human
DNA concentration (refer to Section 4 of the STR manual).

g. Store the extr t 2 t8Bor frozen.

h.

Sampleﬁ@d be added to the next available Rotorgene Summary Sheet,
save@{' appropriate folder on the network pertaining to your casework
gro%

Revision History:

March 24, 2010 — Initial version of procedure.
January 30, 2012 — Added the use of 3% Trehalose in 0.1X TE as an elution buffer.
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Sanple size for the extraction should be approximately 1/3 of a swab or a 3x3 mm cutting of the
stain. Thisextraction isnot applicableto cigar ette butts.

All bloodstain and exemplar cuttings should be placed in 2.0mL screw cap sample tubes.

A. Setting up M 48 Spreadsheet and Saving Sample Name List '\(l/

1. Collect the M48 Sample Submission Sheets for the extractio hese sheets,
assign each sample a sample rack position, remembering the extraction
negative will occupy Position 1 (and position 25, if extracti 4 samples). Also
fill in the initials of the analyst performing the extractio the extraction

date(s) and time(s). This date and time will be used'fN ghout the extraction.

2. Open the appropriate M48 spreadsheet, evidgr@/\%EV) or exemplar (M48EX)
depending on your sample set. é @

2. Click the “Input Sample Name§ an& r the sample names for the
extraction, including the e@ n nO e(s), into the appropriate positions in
column B. C)

3. Save this sheet by to F@ve As and save the sheet to the
“SampleName” folder'on t&esktop with “File Name:” in MMDDYY.HHMM
format and “Save As Ty, et to CSV (Comma delimited)(*.csv). For instance
an extraction perfor 2:20pm on May 23, 2006 would be saved, with date
and time in militar at, as 052306.1420.csv.

4, Click “Save’. C)
XN

5. A windo ing “The selected file type does not support workbooks that contain
multi eets” will open. Click “OK”.

N
O
QO
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6. A second window asking “Do you want to keep the workbook in this format?”

opens. Click “Yes”.

7. Click the Ext Sheet 24 or Ext Sheet 48 tab depending on the batch size of the
extraction.

8. Once the appropriate extraction sheet is open, finish the sheet @gﬁng the tube
label, target date, and IA initials for each sample. \(l/

10.  Minimize the M48 spreadsheet (do not close Excef\r it the “X” in the upper
right-hand corner!). &
B. Sample Preparation and Incubation @

O 2
1. Remove the extraction rack fr ere ator. Extract either evidence or
exemplars. Do not extragt oget

2. Sample preparation shQSJ b

9. Print the extraction sheet.

rmed under a hood.
3. Obtain an empty tubg for tiie extraction negative and label it.

4. Have a witness veri@v samples.

5. For large runsﬁﬁre master mix for N+2 samples as follows, vortex briefly, and
add 200uL tg e of the tubes in the extraction rack and the pre-prepared

extraction tive tube. For smaller runs, you may add Proteinase K and G2
Buffer to h tube individually:
§ 1 6 12 18 24
Fad\ eagent sample | samples | samples | samples | samples
\ 4
ion Buffer (Buffer G2) | 190 (L | 1520 L | 2660 (L | 3800 (L | 4940 (L
Agen Proteinase K 10 L 80 L 140 L | 200 Wb | 260 o
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6. Shake at 1000 rpm at 5& for a minimum of 30 minutes.
C. BioRobot M 48 Softwar e and Platform Set-Up
1. Double click on the “BioRobot M48" icon on the desktop.

2. Click the “Start” button. Note: The door and container interlo%h:}be
closed to proceed. (1/

3. “F Trace MTL” protocol should be selected. If not, clic the arrow in the
middle of the screen and then select “New Dev“g/li\ - and “F Trace

MTL".

4. Click on the “select” button and select “1.5 ml’@e size of the elution tubes.

5. Select the number of samples 6&18,,2(@'36, 42, or 48.

6. Set sample volume to ZO@anno should not change).

O
7. Setelution volume %ZS&LQO

8. The next prompt asks to e&ére the drop catcher is clean. In order to check this,

click on “manual operati
robot will move to th
tray) will be right i
the catcher is

window.
XN

9. Makw%ﬂ the chute to the sharps container bin is clear for the tips to be

disca < Click “Next”.

N
O
QO

nd select “Drop Catcher Cleaning”. The arm of the
of the machine, and the drop catcher (a small plastic
of you. Remove and clean with 70% ethanol. When
eplace the tray, close the door, and click “OK” in the
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10. The software will calculate the number of tips necessary for the run. Place tips in
the tip rack(s) if necessary. When filling racks, make surethat the pipettetips
arecorrectly seated in therack and flush with therobotic platform. Tips are
located in three racks. These racks may be filled one at a time, BUT you must fill
a wholerack at a time. After a rack is filled, reset the tip rack by clicking on
“Yes tip rack ...”, If no new tips are being added to the robot click “ (ff/

NOTE: When opening a new tip bag, ALL tips should be plac %o the robotic
platform. Open tip bags should not be returned to the dra \a cks may be used
for tip storage. When adding tips, spilling into the next e& ck is OK, just do

not reset the rack until it is completelyfull. /\\

e

#samples| 6| 12| 18 4 3P 36 4 48
. RN
# Tips 30| 42| .54]Y 66[A\r8] 99 1@ 1f4

Tips needed for a run:

N

NS
After you are finished, {I@ Next”oo

11. Fill the reagent reseifoirs s@ed below. All reagents are stored in their
respective plastic reservoj iu the metal rack, covered with Parafilm, EXCEPT
the magnetic resin. T n is stored between runs in its original stock bottle to
prevent evaporation ex the magnetic resin solution well, both in the stock
bottle and in the r oir, before adding it to the metal rack. If you notice
crystallization iy agy of the solutions, discard the solution, rinse the container out
with distilledywvatet, and start again with fresh reagent.

12. Remov Parafilm and lids from the reagents, and fill the reservoirs to the
appr e level using solutions from the working solution bottles using the same
lo eled on the reservoir. If not enough of the same lot of a solution

Ins, discard the remaining solution from the reservoir, rinse and re-label the
servoir with the new lot number. When filling the reservoirs add
approximately 10% to the volumes recommended below to account for the
use of thelarge bore pipettetips:

Note: Bottlesof MW1 requirethe addition of ethanol prior to use. See
bottle for confirmation of ethanol addition and instructionsfor
preparation if needed.
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# of Large Large Large Large Small Elution Small
samples | reservoir | reservoir | reservoir | reservoir | reservoir | buffer | reservoir
Sterilized | Ethanol Buffer Buffer Buffer (TE® | Magnetic
Water (mL) MW1 MTL MW?2 (mL) R@L

(mL) (mL) (mL) (mL) L
6 10.0 11.8 7.2 5.9 3.5 Z\E(]Q 15

v
12 18.4 22.6 12.9 10.3 5.9 N Q%\ 1.7
1\4'
18 26.9 33.4 18.6 14.7 8.4 /‘\ 9 1.9
24 35.3 44.2 24.3 19.0 108 \ 6.1 2.1
B
30 43.7 55.0 30.0 234 \@5 7.3 2.3
0,
36 52.2 65.8 35.7 097?. (\ 15.7 8.5 2.5
\Av A g

42 60.6 76.6 4%.,1\ 3@.\@» 18.2 9.7 2.7
48 69.0 87.4 ‘@ O@.s 20.6 10.9 2.9

Place each reservoir

ot
reservoirs only fit into th{@

t

al rack in the following locations. The plastic
one way. Check the directions of the notches

which should point inta& robot:
-
Size Container Ra@u Software Tag Reagent
Pasit
4
Large Container o\ L4 Rea 4 Sterilized Water
——=S
Large Contalner‘(‘\ L3 Rea_3 Ethanol (100%)
N
Large Contai P L2 Rea_2 Wash Buffer 1 (Buffer MW1)
Large er L1 Rea_1 Lysis and Binding Buffer (Buffer
MTL)
Small Container S6 ReaS6 (empty)
Small Container S5 ReaS5 (empty)
Small Container S4 ReaS4 (empty)
Small Container S3 ReaS3 Wash Buffer 2 (Buffer MW2)
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Size Container Rack Software Tag Reagent
Position
Small Container S2 ReaS2 Elution Buffer ()E
Small Container S1 ReaSl1 Magnetic Particle Resin ‘( !
N\

13. Flip up the “container interlocks” and place the metal reservoi %er onto the
left side of the robotic platform in the proper position. DO NOY {gfrcethe
holder into place and be careful not to hit therobotic arm. correctly
seating the metal holder, flip down the “container th\ "’ and press “next”.

14. Click “Next” when you are prompted to write a me(o.

15. Place the sample preparation tray n the rcﬁ%&v One tray for every 6 samples.
Click “Next".

16. Place empty, unlabeled Iutlo Qes in the 65 degree (back) hot block,
located on the right side rob latform. Click “Next”.

17. Label 1.5 mL screw?p'tube@flnal sample collection in the robot.

18. Place labeledempty 1.5 ample collection tubes in the 8 degree (front) cold
block for collection of samples.

19. At this point, t ples should be near the end of the incubation period (From
Section B, Ste Spin all tubes in a microcentrifuge for 1 minute at 10,000 to
15,000 x QQ

20. Have ess confirm the order and labels of both the sample tubes and the
lab 5 mL final sample collection tubes. Therobot setup witness should

erify that all plasticwareisin the correct position and correctly seated
eplatform.
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21 Remove caps and place the samples for extraction on the robot. Discard the caps.
For empty positions, add a 2.0 mL sampletubefilled with 200 uL of sterile

water.
22. Click “Yes” when asked to input sample names. (1/
D.  Importing Sample Names '\

1. At the sample input page, click “Import”. \(1/

2. The Open window will appear. “Look in:” should auton\@sa y be setto a
default of “SampleName”. If not, the correct pathwa% e folder is My
Computer\C:\Program FiIes\GenoM-48\Export\Sa@Ie ame. (The SampleName
folder on the desktop is a shortcut to this file.) \O

Verify that your sample names
d if a long sample name is not
vailable for each sample.

have imported correctly. DQ n co
completely displayed in ti@ win

4, Manually type in thei W&(@BI@@Q&II empty white fields.

5. Click “Next”. AN
,60
&
O
XN
Q)Q
&
0\\»

QO

3. Select your sample name filegééék ‘O
I
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E. Verifying Robot Set-Up and Starting the Purification

1. In addition to confirming thposition of all plasticware and samples, check the
following conditions before proceeding:
)
All plasticware (tips, sample plates, tubes) is seated properly in t p\J/
robotic platform PR
(
Metal reservoir rack is seated properly, UNDER the interlpckg l/ (4
Interlocks are down \'\\L) v
Sample tubes, elution tubes and sample collection {U\G\J have be
added to the platform in multiples of 6 as folIow;:\\
Empty 1.5 mL tubes are {illing empt tions for
both sets of elution tube the cold’and hot blocks
2.0 mL sample tub itl uL of sterile
HO are in empty Q sample rack v
X N

2. After confirming the p%ﬁiﬂ and&p of the plasticware click “Confirm”.
3. Click “OK” after closiig the\Q) .
4, Click “Go” to start the té(ca%tion.

5. The screen wilbi)@ly the start time, remaining time, and the completion time.

6. Monitor the !xt'raction until the transfer of DNA sample from the sample tubes to
the first r sample plate wells to ensure proper mixing of magnetic resin and
DNA e.

7. end of the extraction, a results page will be displayed indicating the

s/fail status of each set of six samples. See Section F for instructions for
Q rinting out the report page.
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F. Saving and Printing Extraction Report Page

1.

At the results page click the “Export” button at the bottom center of the screen.
The Save As window will appear. “Save In:” should be set to the “Report” folder

on the desktop. This is a shortcut to the following larger pathway: My

Computer\C:\Program Files\GenoM-48\Export\Report. @

In “File Name:”, name the report in the format, MMDDYY.H Set “Save
As Type:” to Result Files (*.csv). For instance an extractio % med at 4:30pm
on 5/14/06 would be saved as 051406.1630.csv. %

Click “Save”. /\\
Maximize the M48 spreadsheet by clicking itsg@gn the bottom tool bar.

At the bottom of the spreadshe%@k tbe{@’ort Run Results” tab.
Highlight cell “A1” and in@&l-dOW{hx]us go to Dat&et External Data

Import Text File... O
do :

In the Import Text F?ﬁug)

\/C t
Look in: Report (For pecif\gat way refer to Section F Step 1)
Files of Type: All files d)

File Name: Select yo traction run results by date and time

Click “Open”. O
In the Text lg{ri window Step 1 of 3, check the following settings:
ype: Delimited

tat Row: 1
n: WINDOWS (ANSI)
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Thewindow should appear as below:

Text Import Wizard - Step 1 of 3

The Text Wizard has determined that your data is Delimited,
IF this & correct, choose Next, o chonse the data bype that best describes your data,

~Oripnal data type

= Delimited|

(Thaase the File bype that best describes your data;
- Characters such as commas or tabs separate sach field,
" Fixed padth - Fiekds are Signed i columns with spaces between sach figkd,

Starkimport skrow: |1 =1 Fle igin

Preview of file EXM4S Repart Page T..\2003_09_30_2323_report.csv.

E\!vir‘dcms (AT o

Dried Blood"

"Taos lt ion Mo, ", "Nang","
i L “Fail ]:zur pa
2n, " "Fail Error E1"

L "2003/09/30", "23:23" :‘j

Rasults"

|

[-_Iﬂ:l“_I”M-

Cancel

|[Cnest> |

Finish |

10. Click “Next”.

11. In Text Import window Step 2 of 3©Iectt

Delimiters: Place a check mma.

Text qualifier:

Verify that the
below:

)
lowing:

@(e sure no other options are checked.

settingsﬁg?dac)ﬁ}new corresponds to those in the window

Text Import Wizard - Step 2 of 3

This screen lets you set the delimbers yo

how your text Is affected in the p

rDelimiters

f
u& ains, You can see

| Data pm

[ Iab [~ e '_O Comma
I— Spacs | <her '

T Teeat consecutive delmiters 5 one

ot aure: M

wu‘

E003/03/30

aue

g3:23

fasulcs

fail Errer 21

[

Fail Errer 21 |

cancel | <gack | meaz |

Ensh |

e

19 Click “Next”.
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13. In Text Import window Step 3 of 3, select the following:
Column Data Format: General

The window should appear as below:

Fext Import Wizard - Step 3 of 3

Data preview

This screen bets you select each column and sak Column data Format
the Diafa Format, (= Ganaral
‘ceneral converks numenic values Lo numbers, date | © Texk
walues to dabes, and all remaning values to ket  pates |MDY -
" Bonot mport colure (skip)
Advanced,., '

8] '\q/

E3:23

fasules
Fail Errer 2L
Fail Errer 21

15. In the Import Data windo

14.  Click “Finish”.
A_Q
iS

\
I%Qsheet" should be selected and the data

input cel

Cancel & Back E i

| should read “= 1. S

>

ow:

Import Data 2=

|Wher\sdavuuwﬂtomthadal7
=" Existing workshest;
Cancel
I ]
 Mew wmk:heelo Properties, .,

I

T ~0
U

16. Click “OK’&ta will import into spreadsheet.

17. Clic %e
th ort page.

“Report” tab and verify that the run data has correctly imported into

1 anually enter the analyst’s initials and extraction date (MM/DD/YY) and time
(HH:MM AM/PM) in the highlighted cells.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STR ANALYSIS

MAGATTRACT DNA EXTRACTION FROM BLOODSTAINSAND EXEMPLARS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 12 OF 14

19. Print the run report page.

20. Close the spreadsheet by going to File - Exit. A window asking “Do you want to
save changes you made to...?". Click “No”.

21. Proceed with clean-up and sterilization. '\(l/

Q
Q)\‘lx

1. Remove samples (from the 8 degree (front) cold blo k\%n the robotic platform
and cap with newly labeled screw caps.

G. Post-Extraction Clean Up and UV Sterilization

2. Discard used pipette tips, sample tubes, and §@e preparation plate(s). Remove

reservoir rack. é @

3. Replace the lid on the mag%g& re 1 Qservoir and vortex remaining resin
thoroughly. Transfer th etic r. o the stock bottle immediately with a
1000uL pipetteman. Ri the re container with de-ionized water followed

RESERVOIRS WITH OT NUMBER OF THE REAGENT THEY

by ethanol and store_t
4. Cover all other reggenESand seal with Parafilm for storage. LABEL
CONTAIN and recor umber s on the wor ksheet.

5. Wipe down thg}f)\ic platform and waste chute with 70% ethaD@.NOT
USE SPRAY, LES.

0. Click “N%

W?é@ompted, “Do you want to perform a UV sterilization of the worktable?”,

™~

es”.

80 elect 1 Hour for the time of “UV sterilization” then click “yes” to close the
software upon completion.

9. As needed, pipet aliquots of neat and/or diluted extract into microcentrifuge tubes
for real-time PCR analysis to determine human DNA concentration (refer to
Section 4 of the STR manual).
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10. Store the extracts at 2 to 8°C or frozen.

11. Samples should be added to the next available Rotorgene Summary Sheet, saved
to the appropriate folder on the network pertaining to your casework group.

12. Submit the run report and extraction paperwork to the supervisor f@ew.

13. COMPLETE THE M48USAGE LOGWITH THE TIME AND, OF
THE EXTRACTION, USER INITIALS, AND ANY COM M% RISING

FROM THE RUN. '\

H. BioRobot M 48 Platform Diagram /\
¢
NS
c1 6 Qe
[Az ] N
N
A-4 ‘G:\\ A\'
D-5 ‘ D-8
| 'a E
\,
I A N G-Z
\Y
e F
|_BT:| D-bQ\ D-2 D-3 -4
1 | (3~
NS G1
nc

Figure&&égram of Robotic Platform of the QIAGEN BioRobot M48.

N
O
QO

(1-4) Large Reagent Reservoir Positions
(1-3) Small Reagent Reservoir Positions
(2-3) Tube Racks 1, 2, and 3
(1-8) Sample Plate Holders

Hot Elution Block (65 degrees)

Cold Final Elution Block (8 degrees)
(1-2) Sample Tube Racks

Waste Disposal Chute

TOTMOO®E>
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Troubleshooting
ERROR CAUSE/REMEDY
Resin/sample is being drawn up into Report problem to QA. Resin buffer has

pipette tips unequally

evaporated. O-rings are leaking and need sery

sample plate

Crystallization around®irow of wells in

Forgot to fill empty sample tubes with dOle,of
AN

BioRobot M48 cannot be switched on

sterile HO.
BioRobot M48 is not receivingRoWar.
cted to the

Check that the power cord is

workstation and to the wagll'\QS

Computer cannot be switched on

Computer is not reg&/\qg‘power.

Check that the po
computer and tod all power outlet.

cord is connected to the

a protocol is started

BioRobot M48 shows no movement wh

bot M4 t switched on.
that #fiz,BioRobot M48 is switched on.

BioRobot M48 shows abnormal

* N
movement when a protocol is star%\\

)

|

pip@@iead may have lost its home posit

In tI‘Q Asoft M software, select “dhual
_Opé&yation/ Home”.

tips.

\
O
O

$

Aspirated liquid drips from d~ sable ‘

o

Ipping is acceptable when ethanol is being
syringe pump.

Report problem to QA. O-rings require
replacement or greasing.

If the problem persists, contact QIAGEN

~gndled. For other liquids: air is leaking from the

Technical Services

P
00

QO

Revision History:
March 24, 2010 — Initial version of procedure.
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Sanple size for the extraction should be approximately 1/3 of a swab or a 3x3 mm cutting of the

stain. Thisextraction isapplicablefor_allcasework samples EXCEPT semen samples.
All bloodstain cuttings should be placed in 2.0mL screw cap sample tubes.

A. Setting up M 48 Spreadsheet and Saving Sample Name List '\(l/

1. Collect the M48 Sample Submission Sheets for the extractio (}}n these sheets,
assign each sample a sample rack position, rememberig% the extraction

negative will occupy Position 1 (and position 25, if extr
fill in the initials of the analyst performing the extracﬁ d the extraction
date(s) and time(s). This date and time will be used t

2. Open the M48 evidence spreadsh&t(M48E}%.O

3. Click the “Input Sample Nam%) r the sample names for the
nn

>24 samples). Also

hrtoughout the extraction.

extraction, including the ex (s), into the appropriate positions in
column B O

4, Click the Ext Sheet?& Ext@et 48 tab depending on the batch size of the

extraction.
5. Once the appropriate ctlon sheet is open, finish the sheet by entering the tube
label, target date, initials for each sample.
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6. Save this sheet by going to File - Save As and save the sheet to a flash drive with

10.

11.

12.

“File Name:” in MMDDYY.HHMM format and “Save As Type:” set to XLS
(Microsoft Office Excel Workbook)(*.xIs). For instance an extraction performed
at 2:20pm on May 23, 2006 would be saved, with date and time in military
format, as 052306.1420.xIs. '\Pi/

Close out of the file completely by going to FileExit. Print the ion sheet.

After printing, reopen the file on the M48 computer and reQD\o the “Input
Sample Names” tab. Save this sheet by going to Fw\;& and save the
she¢ to the “SampleName” folder on the desktop Wikﬁx e Name:”
MMDDYY.HHMM format and “Save As Type:” set,Q \Y (Comma

delimited)(*.csv). \O
Click “Save”. é @'

A window stating “The s ’tg%file ty{éoes not support workbooks that contain
multiple sheets” will opet) ck “O

A second window a% “DoQo) want to keep the workbook in this format?”
opens. Click “Yes”.

Minimize the M48 sp heet (do not close Excel or hit the “X” in the upper
right-hand corner')

O

B. Sample Preparati@%nd Incubation

1.

Rem @e extraction rack from the refrigerator. Extract either evidence or
ex rs. Do not extract both together.

2. O@hple preparation should be performed under a hood.

3. Obtain an empty tube for the extraction negative and label it.

4.

Have a witness verify your samples.
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5. Fa large runs, prepare master mix for N+2 samples as follows, vortex briefly, and
add 200uL to each of the tubes in the extraction rack and the pre-prepared
extraction negative tube. For smaller runs, you may add Proteinase K and G2

Buffer to each tube individually:
"\l’—

Reagent 1 6 12 18
sample | samples | samples | samplg mples
Digestion Buffer 190 W | 1520 L | 2660 (L 3,@ 4940 L
(Buffer G2) A \
. ' WA
QIlAgen Proteinase K | 10w |80 L 140 ;{ N200 L | 260 b
NOTE: If Buffer does not cover the substrat as those from a scraping), an

extra 200 . of buffer m add e tube once. If thiésdase,
the sample will be spli e&l ple name will have to be changed.
The imported sar\n& mes e instrument must also be updated.

6. Shake at 1000 rpm um of 30 minutes. Record the
themomixer temper%w in t@)proprlate log book.
C. BioRobot M 48 Softwar e and rm Set-Up
1. Double click o@ioRobot M48" icon on the desktop.

2. Click the “ ) button. Note: The door and container interlock must be
closed to

3. “ D v1.1C1” protocol should be selected for casework samples. If not
éed, click on the arrow in the middle of the screen and then select “Forensic”
O “gDNA” - and “Trace TD v1.1C1”

4. Click on the “select” button and select “1.5 mL” for the size of the elution tubes.
5. Select the number of samples: 6, 12, 18, 24, 30, 36, 42, or 48.

6. Set sample volume to 20Q gcan not and should not change).

7. Set elution volume to 5QLL.
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8. The next prompt asks to ensure the drop catcher is clean. In order to check this

10.

11.

O

click on “manual operation” and select “Drop Catcher Cleaning”. The arm of the
robot will move to the front of the machine, and the drop catcher (a small plastic
tray) will be right in front of you. Remove and clean with ethanol. When the

catcher is clean, replace the tray, close the door, and click “OK” in th dow.
Place a bag for the tips to be discarded. Click “Next”. Q
The software will calculate the number of tips necessary_f run. Place tips in

the tip rack(s) if necessary. When filling racks, make at the pipettetips
arecorrectly seated in therack and flush with thero Slz%latform. Tips are

located in three racks. These racks may be filled gpe at a time, BUT you must fill
a wholerack at a time. After a rack is filled, re eétip rack by clicking on “Yes
tip rack ...”. If no new tips are being added tg%e obot click “No.”

NOTE: When opening a new ti g, A&s should be placed onto the robotic
platform. Open tip bags ot b rned to the drawer. Racks may be used
for tip storage. When a Ips, g into the next empty rack is OK, just do
not reset the rack until IQ 0 I
Tips needed for a run® \

# samples I(’\gs 12 18 24 30 36 42 44

A
# tips ~Dso |42 |54 |66 | 78 | 90 | 102 11/
) 4

After you @ﬂshed, click “Next”

Fill t %gent reservoirs as stated below. All reagents are stored in their
re tive plastic reservoirs in the metal rack, covered with Parafilm, EXCEPT
agnetic resin. The resin is disposed of after every extraction. Vortex the
gnetic resin solution well, both in the stock bottle and in the reservoir, before
adding it to the metal rack. If you notice crystallization in any of the solutions,
discard the solution, rinse the container out, and start again with fresh reagent.
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12. Rder to the table below for amounts of 1000ng/uL Poly A RNA stock solution to
add for resin preparation:

Volume of Volume of Total Volume of
Samples 1000ng/uL stock Untreated RNA Tr
P PolyA RNA solution | MagAttract Mag esin
added to resin (uL) | Resin (uL) (UL
6 samples 4.4 1497.8 ,l-B‘bzb'
12 samples 5.0 1697.5 N 1\1932.5
18 samples 5.6 1897.2 \| 1902.8
24 samples 6.2 2096.9 2103.1
30 samples 6.8 ) 2296@9‘ 2303.4
36 samples 7.4 Q) |24 2503.7
42 samples 7.9 N <4 0 2703.9
48 samples 8.5 ’\ .( 95.7 2904.2
13.  The pretreated resi d in a 15mL conical tube and then added to
the appropriate resng for K)lon to the platform in the amount dictated by the
protocol.

14. Remove the Parafil
appropriate level usi
approximately

the large boge\"

Note: BQ?of MW 1 requirethe addition of ethanol prior touse. See
bottl&g firmation of ethanol addition and instructionsfor preparation if

QO

|IdS from the reagents, and fill the reservoirs to the
olutions from the working solution bottles, adding

the volumes recommended below to account for the use of
tte tips:
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# of Large Large Large Large Small Elution | Small
samples | reservoir | reservoir |reservoir |reservoir |reservoir | buffer |reservoir
Sterilized | Ethanol Buffer Buffer Sterile (TE® | Pol
Water (mL) MW1 MTL Water (mL) F{%
(mL) (mL) (mL) (mL) (:ga netic
in
S
6 10.0 11.8 7.2 5.9 3.5 A\'\l.G 1.5
A
12 18.4 22.6 12.9 10.3 5.9\ \ 1.9 1.7
18 26.9 33.4 18.6 14.7 @ 2.2 1.9
24 35.3 44.2 24.3 o@o . ~Ndos 2.5 2.1
L\ N
30 43.7 55.0 30.0 ‘$A 23.‘4\6 13.3 2.8 2.3
36 52.2 65.8 3§q} 203 15.7 3.1 2.5
42 60.6 76.6 v}4 (1 y321 18.2 3.4 2.7
A )
48 69.0 87.4 47 q,.\\ 36.5 20.6 3.7 2.9
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Place into the metal rack in the following locations. The plastic reservoirs only fit into
the rack one way. Check the directions of the notches which should poithernabot:

Size Container Rack Software Tag | Reagent (l/
Position N

Large Container L4 Rea_4 Sterilized Water‘(\Q )

Large Container L3 Rea 3 Ethanol (1009 \ v

Large Container | L2 Rea 2 Wash By(f\r (Buffer MW1)

Large Container | L1 Rea_ 1 Lysis Qd&i‘nding Buffer (Buffér

MTL

Small Container | S6 ReaS @qpvty)

Small Container | S5 ,E{%(Q .\ ?empty)

Small Container | S4 ~ 'k\ea84nxv (empty)

Small Container | S3 ES %@ﬁ Sterilized Water

Small Container | S2 \ ;:QE&/SZ Elution Buffer (T

Small Container | S1 \K\)Rea81 Magnetic Particle Resin

15. Fip up the “co mterlocks” and place the metal reservoir holder onto the
left side of the Iﬁ)&tlc platform in the proper position. DO NOT forcethe
holder into and be careful not to hit therobotic arm. After correctly
seating tal holder, flip down the “container interlocks” and press “next”.

16. C@\ext” when you are prompted to write a memo.

17. &ce the sample preparation trays on the robot. One tray for every 6 samples.
I

Q ick “Next”.

18. Place empty, unlabeled 1.5mL elution tubes in the 65 degree (back) hot block,
located on the right side of the robotic platform. Click “Next”.

19. Label 1.5 mL screw top tubes for final sample collection in the robot.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STR ANALYSIS

REDUCED VOLUME MAGATTRACT DNA EXTRACTION
FROM BLOODSTAINSAND OTHER CASEWORK SAMPLES

DATE EFFECTIVE APPROVING AUTHORITY PAGE
04-30-2012 NUCLEAR DNA TECHNICAL LEADER 8 OF 16

20.

21.

22.

23.

A

25.

Phce labeled empty 1.5 mL sample collection tubes in the 8 degree (front) cold
block for collection of final samples.

If an extra 200 lu of buffer was added to a tube to cover the substizdeé fube
must be split into two separate tubes at this point. '\

To do so, remove 200 from the original tube and place into a be. The
original tube is renamed by adding an “a” to the end (e.g., AMame
“SampleNamea”, etc.); the new tube is named with the o | sample name
with a “b” at the end (e.qg., “SampleNah’ie“SampleNamgie .). The tubes
should remain adjacent to each other and the samp itions may need to be

shifted to accommodate.

near the,ﬁ?f the incubation period (From
Section B, Step 6). After incubatj p|n les down briefly and pretreat
with Poly A RNA prior to placi To each sample lysate add 250ng
of Poly A RNA. A dilutio stoc A RNA solution may be prepared
for a final concentration ng/u 1uL of this dilution should be added to
each sample lysate. P re ng/uL solution by adding 15uL of the stock
1000ng/uL Poly AR oluti@n tb 45uL of irradiated water.
NOTE: For cigarette but \the sample submitted isa strip of thefilter

paper, the lysate must ansferred to a new 2.0mL screw cap tubewhile
leaving behind the ciJarette strip. Thisisimportant to avoid the clogging of

the M 48 tips. C)
N

s'in a microcentrifuge for 1 minute at 10,000 to 15,000 x g. When
dy, have a witness confirm the order and labels of both the

ubes and thelabeled 1.5 mL final sample collection tubes. Therobot
itness should also verify that all plasticwareisin the correct position
correctly seated in the platform.

At this point, the samples should

Spin all
they ar

Remove caps and place the samples for extraction on the robot. Discard the caps.
For empty positions, add a 2.0 mL sampletubefilled with 200 uL of sterile
water.

Click “Yes” when asked to input sample names.
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D. Importing Sample Names
1. At the sample input page, click “Import”.

2. The Open window will appear. “Look in:” should automatically be eﬁ?a
default of “SampleName”. If not, the correct pathway to the fold N
Computer\C:\Program Files\GenoM-48\Export\SampleName.
folder on the desktop is a shortcut to this file.)

SampleName

have imported correctly. Do not be concerned if a | mple name is not
completely displayed in the small window availablifor ach sample.

4. Manually type in the word “Blank” fgr all emp}gS?te fields.

. ick “Next”. @ ’Q
5 Click “N ’\A Kb\

3. Select your sample name file and click “Open”. Verifi our sample names

E. Verifying Robot Set-Up anq Sl@lg @Qﬁcation
g

1. In addition to confirm thBQostionf all plasticware and samples, check the
following conditions bef&@roceeding:

All plasticware ti@igmple plates, tubes) is seated properly ih Jhe
robotic platfor )

Metal res ir rack is seated properly, UNDER the interlocks| v/
Interm@are down v

S le tubes, elution tubes and sample collection tubes have
@ d to the platform in multiples of 6 as follows:

QO Empty 1.5 mL tubes are filling empty positions for both sefs

of elution tubes in the cold and hot blocks

2.0 mL sample tubes filled with 200uL of sterile H20 are in
empty positions of the sample rack
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2. After confirming the position and set-up of the plasticware click “Confirm”.

3. Click “OK” after closing the door.

4. Click “Go” to start the extraction. '\(l/

5. The screen will display the start time, remaining time, and the letion time.

6. Monitor the extraction until the transfer of DNA sample f o@e sample tubes to
the first row of sample plate wells to ensure proper mix(@v magnetic resin and
DNA sample.

7. At the end of the extraction, a results page wil isplayed indicating the
pass/fail status of each set of six ples. S ction F for instructions for

*

printing out the report page. .
)

| - W
F. Saving and Printing Extraction @t Pago

1.

6.

At the results page %&he “anrt” button at the bottom center of the screen.
The Save As window'will appear. “Save In:” should be set to the “Report” folder
on the desktop. This is cut to the following larger pathway: My
Computer\C:\Progra@ s\GenoM-48\Export\Report.

In “File Name:’gl’[@ the report in the format, MMDDYY.HHMM. Set “Save

As Type:"to R Files (*.csv). For instance an extraction performed at 4:30pm
on 5/14/06 Id be saved as 051406.1630.csv.

Click *;

@ﬁize the M48 spreadsheet by clicking its icon on the bottom tool bar.

Qt the bottom of the spreadsheet, click the “Import Run Results” tab.

Highlight cell “A1” and in the pull-down menus go to Dat&et External Data -
Import Text File...
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7. Inthe Import Text File window select:

Look in: Report (For specific pathway refer to Section F Step 1)

Files of Type: All files

File Name: Select your extraction run results by date and time (1/
8. Click “Open’”. '\

9. In the Text Import window Step 1 of 3, check the following Se@gs:

Original Data Type: Delimited t\
Start Import at Row: 1 \
File Origin: WINDOWS (ANSI) /\
The window should appear as below: ,\'O&

Text Import Wizard - Step 1 of 3 23 @»

The Text Wizard has determined that your datas Delivited,
IF this i correct, choosa Next, or choose the data byps that best descri \

~Oviginal data type <

Chooes the Fie bype that bact dascribes vour daka: N &
& - Characters such as commas or d,
wBkn each fiskd, n

5
 Fixed pdth - Fields are signed in columns with

.
ot
hd

Start impart &t fow: &dmﬁm Wﬂ

Preview of Fle P48 Report Page T...\, s _repoet.call. )

“Driad BLDod".'20031‘09/30",":33" 4 j
"Position No.", "Nane", "Results"
byv ee npail g

,,,,,,,,
=

N
@ : [ st s Finish |
O

EERE

| [l

10.  Click “Next”
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11. InText Import window Step 2 of 3, select the following:

Delimiters: Place a check by comma. Make sure no other options are checked.
Text qualifier: *

Verify that the settings and data preview corresponds to those in tt)@dow

below: Q

This screen lets you set the delfimters your dats conkaing, You can see

howy your Bt ls affected in the preview below,

[ Delimiters I~ Teeat corisecutive delmiters 25 ors
[T1sb [ Semcoke ¥ Comma
e

= Tost uaifiar;  SRMRNIN]

| Dika preview

Pried Elood RO0Z/05,30 p3:23

fPosicion No, Naue fasules
fail Error Il
Fail Errer 21

12.  Click “Next’. v

13. In Text Import window S{@ of 3, select the following:

Column Data Formal&meral
The window s)—@ﬁppear as below:

[Fext Import W& Jof 3 ['_?]

h cokumn and set Column data format
i+ Genaral

er@PScimifs numeric values to numbers, date | O Test
ks toWgles, and all remaining values ko text,  pates |MDY -
" Bonot mport colure (skip)

E3:23

[

fasulcs
Fail Errer 2L
Fail Errer 21

Cancel | 2Back
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14.  Cick “Finish”.

15. In the Import Data window “Existing Worksheet” should be selected and the data

16.

17.

18.

19.

20.

21.

input cell should read “=$A$1". See below:

Import Data LL'% (L
|Wher\sdab'ouwadtom.lltha data? \

% Existing workshest;

—— i Q)\‘lx

" Mew workshzet
o s |

Click “OK”. Data will import into spreadsheet. é

Click on the “Report” tab and veélﬁqat th@data has correctly imported into

the report page.

Manually enter the analy |t|al extractlon date (MM/DD/YY) and time
(HH:MM AM/PM) in ls.

thi I|
Save this sheet by ggm Save As and save the sheet to a flash drive with
“File Name:” in MMDDY MM format and “Save As Type:” set to XLS
(Microsoft Office Exce rkbook)(*.xls). This may require you to write over
the original file savESQy that name on the flash drive.

Close out of the file completely by going to FileExit. Print the run report page.

PoceedWIean-up and sterilization.

G. Post-ExGb&on Clean Up and UV Sterilization

2.

|pe down the robotic platform and waste chute with Ethanol. DO NOT USE
SPRAY BOTTLES.

Discard used pipette tips, sample tubes, and sample preparation plate(s).
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3. Replace the lid on the magnetic resin reservoir and vortex remaining resin

thoroughly. Discard the Magnetic resin immediately with a 1000uL pipetteman.
Rinse the reagent container with de-ionized water followed by ethanol and store
to dry.

4. Cover all other reagents and seal with Parafilm for storage. LA '\(l/
RESERVOIRSWITH THE LOT NUMBER OF THE REAGE EY
CONTAIN and record lot numberson the worksheet. %\

6. When prompted, “Do you want to perform a UV st /lxtlon of the worktable?”,
click “Yes”.

5. Click “Next".

7. Select 1 Hour for the time of “U@Ilzat@ en click “yes” to close the
software upon completion. .

8. Have a supervisor S|gn the r@eport and submit samples at 1/10 and/or
1/100 dilutions, as n PCR analysis to determine human DNA
concentration (refer ctlo he STR manual).

9. Store the extracts at 2 t rozen

10. Samples should b&ed to the next available Rotorgene Summary Sheet, saved
to the appropri@ er on the network pertaining to your casework group.

11. COMPLET, E M48USAGE LOG WITH THE TIME AND DATE OF

THE EX TION, USER INITIALS, AND ANY COMMENTSARISING
FRO RUN.

N
O
QO
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H.

BioRobot M 48 Platform Diagram
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Figurel. Diagram o otic
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Lar, @eagent Reservoir Positions

ample Plate Holders
Hot Elution Block (65 degrees)
Cold Final Elution Block (8 degrees)
Sample Tube Racks

Waste Disposal Ch

ute

Reagent Reservoir Positions
e Racks 1, 2, and 3

)
€I9tform of the QIAGEN BioRobot M48.
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Troubleshooting

Error Cause/ Remedy

Resin/sample is being drawn up | Report problem to QA. Resin buffernhas
into pipette tips unequally evaporated. O-rings are Ieakin@{r%ee d

service.

- : . )"
Crystallization around®irow of wells in | Forgot to fill empty sam é\t S with
sanple plate 200uL of sterile HO
BioRobot M48 cannot be switched on BioRobot M4 \ot\receiving power.

Check that the power cord is connected {o
the workstatign\ d to the wall
"4

Computer cannot be switched on Comp {S not receiving power.
e power cord is connected {o
uter and to the wall power outl€

WY
BioRobot M48 shows no move@ﬁ whe obot M48 is not switched on.
a protocol is started \ C)( eck that the BioRobot M48 is switcheq
on.

v
BioRobot M48 shows abnormal \ The pipettor head may have lost its hom
movement when a protocol % ed | position.
Q In the QIlAsoft M software, select “dhual
Operation/ Home”".

—r

v

f

Aspirated liquid drj{s'\hdn disposable | Dripping is acceptable when ethanol is
tips. being handled. For other liquids: air is
@Q leaking from the syringe pump.
Report problem to QA. O-rings require
@ replacement or greasing.
00 If the problem persists, contact QIAGEN
@) Technical Services

—

Revision History:
March 24, 2010 — Initial version of procedure.
September 24, 2010 — “Total Volume of RNA Treated MagAttract Resin (uL)” in table on Page 5 (in Step C.12) were
corrected.
April 30, 2012 — Step C.21 was added and additional instructions were added to Step B.5 so that if the Buffer doesn’t cover
the substrate, extra buffer may be added and the sample can be split.
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Note: The High Sensitivity/Hybrid Team must follow the Microcon YM100 procedure in
Section C of the High Sensitivity DNA Extraction procedure.

In order to allow for duplicate amplifications, the final volume shopuLd be betweph aﬂd 50
pML. See Table 1 for minimum sample concentration requirements.

1. Fill out a Microcon worksheet. Label a sufficient number of blue |V|I YMlOO
sample reservoirs and insert each into a labeled collection tubes.

A. Pipet 100 (L of TE* solution into each labeled sample r Jég Ir inclg die
Microcon negative control.

1/1000 dilution of Poly A RNA in aniirradiate centrifuge tube or 15 mL

B. Alternatively, pre-coat the Mlcroc@rmembran(}egwgﬁlsh Sperm DNA or a
tube:

a. Fish Sperm DNA Prg tion &6

I. Add 1 perm DNA solution (Img/mL) to 199uL
of irra r each sample on the microcon sheet.

il. Aliquot 20 @3 this Fish Sperm DNA solution to each
Microco e. Avoid touching the membrane. The volume for
ones is shown below. Refer to the microcon worksheet for

c@ ted value.

b. Pol NA Preparation

i @ Make a 1/10 dilution of 2Img/mL of Poly A RNA as follows: add 2
06\ puL of Poly A RNA to 18 uL of irradiated water and mix the

solution well. This is a final concentration of 100pg/mL.
QO il. Using the 1/10 dilution, make a 1/100 dilution with 2 pL of
100ug/mL Poly A RNA in 198 uL of irradiated water and mix the

solution well. The solution has a final concentration of 1 ng/uL.

iii. Add 1 pL of the 1ng/pL Poly A RNA solution to 199uL of water
for each sample on the microcon sheet.
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iv.  Aliquot 200 L of this Poly A RNA solution to each Micro€on
tube. Avoid touching the membrane. The volume fasample
is shown below. Refer to the microcon worksheet for calculated

value.
Reagent 1 sample '\(1/
Water 199 L
Fish Sperm DNA (1mg/mL) (l/
or Poly A RNA (1ng/lL) et @\

NOTE: For samples with 400 pL of digest solution, ﬁ a 20 pL solution of
of

1 pL of Fish Sperm DNA (1mg/mL) o oly ARNA (1
ng/pL) with 19 pL of water. Mix well q@ d this solution to the
membrane. Ensure that the entirety, membrane is covered.
In this manner, all of th st m added to the Microcdh
membrane for a totab& uL.

2. Process 50 l of TE* soluti Q ater as a Microcon negatwetiol. Make
sure to use the same lot th |II to dilute the samples, and don't forget to label
the final negative control tube W|6 e Microcon date and time.

3. Spin each DNA sample bri@(ave a witness confirm the order of the samples and
Microcons. O

transfer any Che ads, or in case of an organic extraction sample, any organic

4, Add each sample (§4 maximum volume) to the buffer in the reservoir. Don’t
solvent! Seal v@ ttached capwvoid touching the membrane with the pipette tip!

6. Return tk@nal extraction tubes to their storage location. Do not discard the empty
tubes

7. !& e Microcon assembly into a variable speed microcentrifuge. Make sure all tubes
areYbalanced'To prevent failure of device, do not exceed recommended g-forces.

8. Spin at 500 x g (2400 RPM, Eppendorf) for 15 minutes at room temperature.

** FOR CONCENTRATION ONLY, SKIP STEP 9 AND PROCEED TO STEP 10 **

Controlled versions of Department of Forensic Bioltdgnuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

MICROCON YM100 DNA CONCENTRATION AND PURIFICATION

DATE EFFECTIVE APPROVING AUTHORITY PAGE
01-30-2012 NUCLEAR DNA TECHNICAL LEADER 30F4

10.

11.

12.

13.

14.

15.

**FOR CONCENTRATION ONLY, SKIP STEP 9 AND PROCEED TO STEP 10 **

FOR PURIFICATION of the DNA sample add 2Q€L of TE™* solution or irradiated

water and repeat Steps 7-8. Do this as often as necessary to generate a clear extract, and
then continue with Step 10. When performing multiple wash steps it is nec{s}}ry to
empty the bottom collection tube intermittently.

NOTE: When purifying samples with a low DNA concentration it m&@e advantageous
to use several wash steps and to also reduce the volum chieve both, a
cleaner sample and an increased DNA concentratlon\

Remove assembly from centrifuge. Visually inspect each,Mi¢rocon 100 membrane tube.
If it appears that more than 20 pL remains above the rane, centrifuge that tube for 5
more minutes at 2400 rpm. This processgay be re d as necessary.

Open the attached cap using a tube er an( @03% Trehalose in 0.1X TE,
irradiated water, or TE Avoid touc ) hem ewith the pipette tip! Separate
collection tube from sample res

Place sample reservoir upi&iow@ lad@led collection tube, then spin for 3
minutes at 1000 x g (3400 8Qe dorf). Make sure all tubes are balanced!

Remove from centrifuge an sséswarate sample reservoir. Measure resulting volume using
an adjustable Micropipett rd volume on worksheet; adjust volume to desired level
using 3% Trehalose irc.) TE, irradiated water, of TE

A. Clean-up faRigh DNA concentrations: reconstitute to starting volume.
ples (clean-up and/or concentration): adjust to 30-50
on amplification system)

Transf ‘b@ NA extracts and the Microcon negative control to newly labeled 1.5mL
Eppe§ﬂ tubes and store extract for later use. Note storage location on worksheet.

C late resulting concentration or submit to real-time PCR analysis to find the new
DNA concentration.

ATTENTION: Do not store the DNA in the Microcon vials! The lids are not tight
enough to prevent evaporation
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Troubleshooting:

Lint, bone dust and other particles can clog the membrane. If the liquid does not go down,
collect the sample from the filter and redistribute the supernatant to multiple filters or a new
filter. Pipet off the clear supernatant without disturbing the particle pellet. Micro oﬁvgative
controls should be treated accordingly.

If the problem persists, the specific Microcon lot number might be faulty. N{t’bthe QA Unit
and try a different lot number. '\

TABLE 1: A
. \
Identifiler O 28 o
cyf:les ntifiler O 31 cycles
Minimum Desired Template Q).OQ (b' 720.00 pg
SN
‘N
Template volume for a 5 5uL
p nw(‘\\ J H

Concentration in 2
Minimum Sample

Minimum Sample éU g g/uL Npg/uL

v

Concentration in 200 r{5 pguL N/A
to Microconning* to L
.. .
Minimum Sampler™\
Concentratior(in pL prior| 2 pg/pL 0.40 to ~0.10 pg/pL
to Microconqin to 20 pL

For LCN.$amples: Minimum | 5 65 o1 | 4.00 to 71.00pg/pL

Sam ncentration in 20 puL
* ample concentratioprior to processing with a Microcon 100 and elution to 50 pL
** ample concentratioprior to processing with a Microcon 100 and elution to 20 pL

'0 Samples with less than 20 pg per amplification may be amplified upon referral with the

O LCN supervisor

Revision History:
March 24, 2010 — Initial version of procedure.
September 27, 2010 — Inserted note to direct the High Sensitivity/Hybrid Team to follow the Microcon YM100 procedure in
Section C of the High Sensitivity DNA Extraction procedure.
January 30, 2012 — Added the use of 3% Trehalose in 0.1X TE as an elution buffer.
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A. Paperwork Preparation
1. Open the “RG summary sheet” Excel file template in the Rotorgene - RG sheets
folder.

2. In cell D3 of the assay sheet tab, type in the name of the quantit i&i)(say as
follows: RG# and “Q” or the name of the RG, month, day, and period, hour
and minutes. For example, RG1Q040905.1330 or GertyQO 704.1500.

3. Exemplar and evidentiary samples may be quantltatedsifw aneously. However,
exemplar extracts must be diluted prior to performin assay. In other words,
only the aliquots and/or dilutions of the exemplars e present with the
evidentiary samples.

4. Create a Rotorgene “sample sh by u&@'e of the following steps:

a. Type sample names ‘A the |on sheet and/or “to be quanted sheet”
into the Rotorgen t” (second sheet of the Excel workbook).
For samples re gd @the dilution factor should be entered in
decimal form |ng€rp ma after the sample name. For instance, for
bloodstain 1A lon is required. This sample should be entered
into the RG samp et as “bloodstain 1A, 0.1”. For neat samples, no
additional info Id be added.

b. Or open the “Rotorgene generation macro”.

I. C@b pe sample names into the appropriate extraction type
s&ction
il. sjSck on the appropriate button to create dilutions for that

xtraction type.

&@ Click the “Complete & Save” button.

QO
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NOTE: Type sample names in 3130x| format. Letters, numbers, and only the
following characters: - . (){} ]+~ may be used. Do not use
commas (except to separate sample and dilution info), colons, or
guotes. Use the character " instead of quotes.

5. Three calibrators and 15 standards are measured with each ass @gl(efore 54

samples may be measured on each RG assay.
6. If applicable, enter the initials of the analysts to whom pap %should be
directed, the target date, and the top tube label undert target date”, and

“tube label” columns, respectively. If not available appllcable type a dash
in the cell. For quant results going directly to the alyst rather than the auto-
aliquot system, enter an “A” in the A column.

7. In cell D4 of the assay sheet ta &r the{%e of the extraction assay. If
multiple extraction sets are be&

8. The number of samples re bej &neasured will be automatically calculated
and shown in cell E ples dded to the “sample sheet”. Verify that this
number is correct. %preaérpet will automatically calculate how much of
each reagent to aliqubt

9. Save the sheet in the %:opnate Rotorgene folder using the quantitation name.

10. Print the assayct)@ample sheets.

B. Work Place Pre@ion

1. Reti clean racks, cap openers, Rotorgene 0.1 mL tubes and caps,
entrifuge tubes, and irradiated GIBCQILTRA PURHE] distilled water
storage or the Stratalinker.
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2. Apply 10% bleach followed by water and/or 70% Ethanol to the entire work
surface. Cap openers, racks, and pipettes may be cleaned in a similar manner.
For LCN samples, all Rotorgene setup steps should be carried out under a

hood.

a. For LCN samples, the 1.5 mL microcentrifuge tubes and [é:l(quots in
1.5 mL tubes must be irradiated for 30 and 45 minutes ctively.

b. Rotorgene tubes and caps are used as packaged. \

C.  Sample Dilution /\\

If necessary, dilute the sample extracts (as with HCN s@ples)

1. Label microcentrifuge dilution tu@wth s& name and dilution.

2. Place each dilution tube d|r behl@e corresponding extract tube in a rack.

according to Table

a. Sexual assaul sem saliva samples, scrapings and other samples that
are extracted wit Chelex other” or M48 method, and bone samples
should be mea with a neat and a 1/100 dilution.

b. Blood and b samples and all burglary samples may be measured with
a 1/10 dj iéonly This will capture most concentrations. If necessary,
a secon asurement may be taken with either a neat or a 1/100 dilution.

ples should be measured with a neat dilution. If necessary, a

ution may be made if one suspects inhibition.

tips do not need to be changed to add water/TE to empty tubes.

ose all caps.

3. Add the appropriate a t of%@qwradlated water or TE) to each dilution

4, éﬁen only one sample and its corresponding dilution tube at one time.
5. Thoroughly mix each extract, prior to aliquotting.

6. Immediately following each dilution, return the original sample extract tube to its
cryobox. Return the original samples f&C4torage.

7. Once the dilutions are completed, evidentiary samples may join exemplar
dilutions on the benchtop.
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TABLE 1:
Submission 1 Submission 2
I Water _— Water

Dilution 1 | Sample or TE Dilution 2 Sample of VE
HCN NV
Semen and saliva
amyiasa poativey | Neat 5uL | O 1/100 2 @) 198 pll
samples
HCN %
Scrapings or Neat 5 uL 0 1/100 /\\ pL 198 L
“other” extractions .
E'CN exemplars  f neat 5uL |0 11900)° | 2uL | 198l

one N\

HCN exemplars orneat| 2 puL or | 198 pL
Blood or Saliva 110 2L \é?w‘\%ecessary) N/A or N/A
HCN N 1/100 or Neat| 2 pL or | 198 pL
Blood Samples 1/10 2,}0 1?& (if necessary) | N/A or N/A
Touched objects &I\) QV 110
and/or LCN Neat V IA C_, A | i mecessary| 2L | 18 HL
Samples N\ y

-

In order to conserve, neat L *éamples may be taken from the extract tube and added to
the quantitation tube dire 0 neat submission tube is necessary). However, 1/10
dilutions should be prgpared in advance as specified above.

N

Remove reage Qr the master mix from the reagent freezer/refrigerator

MgC4, 10X PCR buffer, BSA, dNTPs, TAQ GOLD, unlabeled "EB
B2” primers, and SYBR Green | from the freezer, irradiated GIBCO
RA PURHE] distilled water from the refrigerator, and DMSO from the
abinet.

Store reagents, except DMSO and water, in a Nalgene cooler on the bench.

Record lot numbers of reagents.
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4. Just before initiating “sample preparation”, place Mg@DbX PCR buffer, BSA,
dNTPs, and unlabeled “EB1” and “EB2” primers on a 48-position
microcentrifuge rack in order to thaw these reagents.

E. Standard Curve Preparation '\(l/
1. Retrieve 1600 pg/pL standard DNA from the freezer and rec&(cﬁot #.

2. Ensure that the contents of the 1600 pg/pL standard e are thawed and
removed from the cap, by centrifuging the tube.

3. Labeltubes as follows: 400, 100, 25, 6.25, 1.56,69, and NTC (no template

control or O pg/uL). é é\.
es

0, 25, 6.25, 1.56, 0.39, and the

4, Add 15 pL of irradiated water t
QXJe ch to add water to empty tubes. Close all

NTC. Pipet tips do not nee

caps. C)
5. 0.25 Serial diIution?& QO

In order to mix each dilu '@t oroughly, either pipet the dilution up and down
several times or vorte>%<g5 dilution and subsequently centrifuge the tube at no
more than 3000 rp seconds.

a. Open o@No consecutive standard DNA tubes at once starting with the
160 ’&q;l the 400 pg/uL tubes.

b. Mj ’2& DNA solution in the 1600 pg/uL. Take 5 pL of standard DNA at

pg/uL and add to the 400 pg/pL tube, and thoroughly mix the
ntents.

r(.)Q With a new pipet tip, take 5 pL of standard DNA at 400 pg/pL and add to

the 100 pg/uL tube, and thoroughly mix the contents.
Q. With a new pipet tip, take 5 pL of standard DNA at 100 pg/pL and add to
Q the 25 pg/uL tube, and thoroughly mix the contents.

e. With a new pipet tip, take 5 pL of standard DNA at 25 pg/uL and add to
the 6.25 pg/uL tube, and thoroughly mix the contents.

f. With a new pipet tip, take 5 pL of standard DNA at 6.25 pg/pL and add to
the 1.56 pg/uL tube, and thoroughly mix the contents.
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g. With a new pipet tip, take 5 pL of standard DNA at 1.56 pg/pL and add to
the 0.39 pg/uL tube, and thoroughly mix the contents.
h. Do not add anything to the NTC tube.

F. Sample Preparation '\(l/

1. Remove 1500 pg/uL calibrator from freezer and record lot nu

a. Vortex the calibrator thoroughly and centrifuge the %\at 3000 rpm for
approximately 3 seconds.

b. Make three 0.166 dilution (1/6) of the calibril\vith 4 uL of the
calibrator and 20 pL of irradiated water

2. Vortex all samples including theééiard & calibrator, and the dilution
and/or extract tubes.

3. Centrifuge all samples b or3 nds at no greater than 3000 rpm; this will
prevent the DNA from r@ he bottom of the tube.

4, Witness Step:
Arrange samples in ordei< ordlng to the sample sheet in a 96 well rack.

a. Place samples actly the same place on the rack as they will appear
vertically positiohed in the rotor.

b. Label th the sample tubes with rotor well identifier or tube labels.

C. Have a wjtpess confirm 