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L aboratory 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 areas is in a separate room.

2. Based on need, microcentrifuge tube racks have been placed in sample handling areas.
These racks should only leave their designated area to transport samples to the next
designated area. Immediately after transporting samples, the racks should be cleaned and
returned to their designated area. O\

3. Dedicated equipment such as pipetters should not leave \designated areas. Only the
samples in designated racks should move between a

4. Analysts in each work area must wear m%rlate@‘&sonal protective equipment (PPE).
Contamination preventive equipment % r@ e worn where available. All PPE and
CPE shall be donned in the bio-v Ies \

Required PPE and CPE for e@ogbora@(y are posted conspicuously in each bio-
vestibule.

O
Work Place Preparation AQ/ Q

1. Apply 10% b water and/or 70% Ethanol to the entire work surface, cap
opener, p|p s ter keyboard/mouse (when appropriate).

2. Obtain clea ack cap openers, and irradiated microcentrifuge tubes, and irradiated
water from sto@ rrange work place to minimize crossover.

3. Position gloves nearby with 10% Bleach/70% Ethanol/water in order to facilitate frequent
glove changes and cleaning of equipment.
Microcentrifuge tube and pipette handling

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

2. Avoid splashes and aerosols. Centrifuge all liquid to the bottom of a closed
microcentrifuge tube before opening it.
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Avoid touching the inside surface of the tube caps with pipetters, gloves, or lab coat
sleeves.

Use the correct pipetter for the volume to be pipetted. For pipetters with a maximum
volume of 20pL or over, the range begins at 10% of its maximum volume (i.e., a 100uL
pipette can be used for volumes of 10-100uL). For pipetters with a maximum volume of
10pL or under, the range begins at 5% of its maximum volume (i.e., a 10uL pipette can
be used for volumes of 0.5-10uL).

Filter pipette tips must be used when pipetting DNA and they ?@uld be used, whenever

possible, for other reagents. Use the appropriate size filter ¥3s/for the different pipetters;
the tip of the pipette should never touch the filter. Q(b

Always change pipette tips between handlw each @Ie.

Never “blow out” the last bit of sampl [@te Blowing out increases the
potential for aerosols, this may co |nat mple with DNA from other samples. The
accuracy of liquid volume dellve(%v not ical enough to justify blowing out.

Discard pipette tips if the |dent uch the bench paper or any other surface.
%ﬂ

Wipe the outside of \A@lO% bleach solution followed by a 70% ethanol
olution if the barre s |n tube

Sample handling Q~ 0®

1.

Samples that @ ot 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.

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

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVING AUTHORITY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 30F19

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 on permanent
work surfaces. 10% bleach followed by 70% ethanol should always be used to
decontaminate all work surfaces before and after each procedure.

Limit the quantity of samples handled in a single run to a manageable number. This
precaution will reduce the risk of sample mix-up and the poter(LSQI for sample-to-sample
contamination.

Change gloves frequently to avoid sample-to- sample&o@mmatlon Change them
whenever they might have been contaminatgd with and whenever exiting a sample

handling area. ?\
Make sure the necessary docume t\n |5\g$letely filled out, and that the analyst’'s ID
is properly associated with the | ns

& QOQ
Body fluid identification A

1.

The general la %y @Qs to identify the stain type (i.e., blood, semen, or saliva)
before indivi@ tion&\attempted on serious cases such as sexual assaults, homicides,
robberies, assa However, circumstances may exist when this will not be
possible. &P , 0N most property crime cases when a swab of an item is
submitted for t , the analyst will cut the swab directly for individualization rather

than testing the $wab for body fluid identification.

A positive screening test for blood followed by the detection of a real-time PCR
guantitation value greater than or equal to 0.1 pg/uL is indicative of the presence of
human blood.
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3.

DNA Extraction Guidelines

High Copy Number (HCN) testing is performed when the samples have a quantitation
value 210.0 pg/uL for YFiler (at least 100 pg per am@d,>>pg/uL for PowerPlex Y (at
least 100 pg per amp}20 pg/uL for Identifiler 28 cycles (at least 100 gy pmp) or
>10 pg/uL for Minifiler (at least 100pg per amp).

High Sensitivity DNA testing (Identifiler 31 cycles) can be performed if samples have a
guantitation value of less than 7.5 pg/pL (or 20 pg/pL) and greater than 1 pg/pL.

o)

Slightly different extraction procedures may be required for eac @e of specimen. Due to the
varied nature of evidence samples, the user may need to modi{¥ procedures.

1.

All tube set-ups must be witnessed/conf éOthng the extractioWNQOTE:
For differential extractions, the tube sp& p sI@ e witnessed after the incubation step.)

Use Kimwipes or a tube opener{%& en t@s containing samples; only one tube should
be uncapped at a time.

When pouring or pipett tlons the resin beads must be distributed evenly in
solution. This can b ve haking or vortexing the tubes containing the Chelex
stock solution befo quot

For pipettin%@x i@pette tip used must have a relatively large bore — 1 mL pipette
tips are ava te

Be aware of 5@9 rticles of fabric, which may cling to the outside of tubes.

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

ensure that an E-neg associated with each extraction set will be extracted concurrently
with the 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.
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The extraction 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, YFiler or MiniFiler, the associated extraction negative should be
re-quantified to confirm any quantitation value of 0.2 pg/pL or greater.

7. If a sample is found to contain less than 20 pg/uL of DNA, then the sample shobkl not
amplified in Identifiler (28 cycles); if a sample is found to contain less than 10 pg/pL of
DNA, then the sample should no¢ amplified in YFiler; if a sample is found to contain
less than 5 pg/pL of DNA, then the sample shouldoecamplified in PowerPlex Y; if a
sample is found to contain less than 10 pg/pL of DNA, then the{sample shobk not
amplified in MiniFiler. \

Samples that cannot be amplified may be re-extracte ’@orted as containing insufficient
DNA, concentrated using a Microcon-100 (sge Secti of the STR manual), or possibly
submitted for High Sensitivity testing. Ifs\ erpr@l analyst shall consult with a
supervisor to determine how to procepd\ Ot A samples may also be concentrated
and purified using a Microcon-10 e DNAYs/suspected of being degraded or shows
inhibition or background fluores duri uantitation. Samples that are 1 pg/uL to
20pg/pL may be submitted fo seneicjwty testing with a supervisor’s permission.

8. After extraction, the tu Qutag@he unamplified DNA should be transferred to a
box and stored in th prigt' frigerator or freezer. The tubes should not be stored

in the extraction r
Q)Q

9. All tubes mu e th plete case number, sample identifier and IA initials on the
side of the . ThisN\preludes aliquots submitted for quantitation.

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
“ENeg2"

A

"ENeg1” to be aliquotted

for quantitation, amp’ed, All Samples fail. \'O

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

- N P

All Samples pass.
A A& Q
A

Mcedire 9\ &
O
&

) )
Sl he sare
ENe%1 NP8 FAIL———» 1 icroconned for
Normal” Parameters .
Identifiler.
PASS
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"

¥ \

e  "ENeg2"to remain O
untouched. \'

e "ENeg1"to be %
aliquotted for All Samplgs )
quantitation, "ENeg1" Fails——» Samples & T
amp’ed, and run extr.
alongside the NS

samples in “ID28 \

High.” \ O

"ENeg1" Passes c \(L \

All Sampl®<. > OQ

\ 4 C)

Q X
\% Y f)<\
NS
crocon toR0uL.
v N

4
Q.
v
Run the Microconned ReZiTg Itrcl)tg:grztgt?ion
ENeg1"in “ID31 High” ————FAIL—— procedure for
Parameters i
guidance

PASS

i

e  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.
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Y-STR TESTING (HSC, PC, and HYBRID)
EXTRACTION NEGATIVE FLOW

e "ENeg2" to remain
untouched.

All Extractions for e "ENeg1"tobe
Y-STR Testing to aliquotted for All Samples fail.
start with an quantitation, "ENeg1" Fails—————» Samples to be re-
"ENeg1" and an amp’ed, and run extracted.
"ENeg2" alongside the
samples in
“Normal.”

v S
ENeg1iPasses \O

5uL of "ENeg1" o samples in the
amp’ed and run in ENeg1 Fails in ID2 » same extraction set
“ID Normal” can be sent to ID

ENeg1 Passes \

| cab \ C)O

m \&0
(\

4‘< %)

I\‘AL@ d to 50uL.
0‘2‘ {(\@ |
??Q 00 No samples in the

Run the Microconned same extraction set
O "ENeg1"in “Y-STR ————FAIL——» can be microconned
Q Re-run” Parameters and run in “Y-STR Re-

run” parameters

Any sa
be rurfi

PASS

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

o "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).
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X-TEAM — EXTRACTION NEGATIVE FLOW
AUTOSOMAL STR TESTING

Organic extractions for
Autosomal STR Testing to "ENeg2” and “EMeg3” to All Samples fail.
starl with an “EMeg1,” remain untouched. Samples to be ra-
"EMNegZ,” and an "EMeg3.” o "ENeqg1” to be aliquotted for . —_ extracted; Mo
All other extractions for o guantitation, amp'ed, and mun ENeg1" Fail samples within
Autosomal STR Testing to alongside the samples in this set may be
start with an “EMeg1”and an ‘D28 Moarmmal " microconned.
“EMeg2”

"EMeg1” Passes

All Samples pa

\nples in the same
xtraction set cannot

FAIL

If a sample needs to
be Microconned

A J

"EMegi1" to be
Microconned to 20ul.

L J

Run the Microconned

be microconned for
Identifiler.

"EMNegi” in "ID28
Mormal” Parameters

PASS

Samples in same set can be
micracenned and run in "ID28 Normal”
Parameters.

"EMeg2” will be used if a sample from
the same exfraction set is going
additional Autesomal Testing.
“ENeqg3” will be used if a sample from
the extraction set is going to
Mitochondrial DA Testing.
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X-TEAM — EXTRACTION NEGATIVE FLOW
Y-STR TESTING
Samples in same
extraction set can be run
“ENea2" to be amp'ed in Y-STR “Normal” and/or
9o tobe amped, | weneg2" Passes— B “High”; Additionally,
and run “High. s
samples from the within
the same set may be
microconned.
"ENeg2" Fails
Run “ENeg2” in XVO
“Normal”; No Samples, e
samples within this ————"ENeg2" Passes—»{ extracti @n only be
set may be run in “Normal”
microconned. b‘
"ENeg2" Fails (l/ \ C)
_ \ If sample(s) need to be
No samples in the Q@ KO microconned, then | |

same extraction set
can be sentto Y,
STRs Yy

‘(/
,\x\“ &

Ies in s
tlon

roconne %vun inY- ¢—
mgl~ and/or

P*ETR“N

X

Samples in same
extraction set can only be
Microconned and run in Y-

STR “Normal”

——"ENeg2" Passes

«—"ENeg2" Passes

extract sample

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-

for the appropriate Kkit.
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“ENeg2” to be
Microconned to 20uL

A

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

"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

. . , Samples in same
ENeg2" to be amp'ed, —"ENeg2" Passes—® extraction set can be run
and run. in Mini-STR.

"ENeg2" Fails
y K
hd
No samples in the If sample(s) nee
same extraction set microconne n
can be sent to Mini- “EN ZQ e
STRs Microc to 20uL

> AN
| '\\'\ Cpo

extraction set can be \(} @\ Microconned “ENeg2" to
% 2 Pa{ be amp’ed and run.

microconned and run in
Mini-STR.

X
Ve O
A(&)\QO .ENegj o

No samples in the
same extraction set
?“ C)Q can be microconned

4

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.
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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 STR loci are

known. The positive control tests the success and the specificity of the amplification, and
during the detection and analysis stage the correct allele calling by the software.

2. An extraction negative control consists of all reagents used in the extraction process and
is necessary to detect DNA contamination of these reagents. tethe Y STR
system only detects male DNA, one cannot infer from a cle STR extraction negative

the absence of female DNA. Therefore, an extraction ne @ve control originally typed in
Y STRs must be retested if the samples are amped ir@lifiler

3. Samples that were extracted together @aﬂ Oﬁnphﬁed together, so that every
sample is run parallel to its assomatea\ tra egative control.

4, An amplification negative contro@n |s@nly amplification reagents without the
addition of DNA, and is used ct ontamination of the amplification reagents.

Failure of any of the controls ;ot atlcally invalidate the test. Under certain
circumstances it is accepta t ative and positive controls. See STR Results
Interpretation Procedure\g\ es og@lesting of control samples.

Concordant anal;vg and ‘@bﬁgte rule”

The general Iaborato@?cy is to confirm DNA results either by having concordant DNA

results within a case, ol (for 28-cycle systems) by duplicating the DNA results with a separate
aliquot, amplification, and electrophoresis plate. The most common situations are confirmation

of a match or exclusion within a case and repeating DNA testing when a low amount of DNA is
amplified. Concordant and duplicate analyses are also used to detect sample mix-up and confirm
the presence of DNA mixtures.

1. For evidence samples, the following guidelines apply:
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”).
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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 consists of a
mixture of DNA, several scenarios must be considered. Further analysis steps
have to be decided based on the nature of each case. Consult with your supervisor
if you encounter a situation that is not represented in the following examples:

1) If all alleles in a mixture are consistent with comip§ from any of the
known or unknown samples in the case, e. g Im and a semen source,
no further concordance testing is needed. er testing could be
performed if needed (e.g., to obtaina C éproflle)

2) If two or more mixtures in ?‘e are@wistent with each other and
display the same allele N bln , they are considered duplicated.

3) If one or more alleéé(kmog accounted for by other contributors in the

case, the prese elgn component must be confirmed by a
second amp tlon

4) If there\‘h anle in a case and this happens to be a mixed
E?\ e re&

sam need to be confirmed by a second amplification.
d. Incon (as defined in the STR Results Interpretation Procedure)
tha not b d for comparison do not require duplication.

e. DupIica@Q‘wtifiler 28 amplifications may be required when there is less than
1000 pg B¥'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. However, if the
sample meets the concordance policy as described in Sections a-d above, a
duplicate amplification is not required.

f. 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.)

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

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVING AUTHORITY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 14 OF 19
0. Automatic duplications designed to streamline testing of any evidence samples is

also permitted.

2. For exemplar samples, duplication is designed to rule out false exclusions based on
sample mix-up, and also to streamline testing. Duplication must start with a second
independent extraction, with the exemplar cut and submitted for extraction at a different
time. The two resulting extracts must be aliquotted for amplification separately at
different times, and aliquotted for electrophoresis separately and run on separate plates.
If there is no additional exemplar material available for extractleq the duplication may
begin at the amplification stage. X

To streamline testing, all suspect and victim exemplagﬁéy be duplicated.

The following guidelines apply for requi &%plma@%

a. If the DNA profile of a victi es not match any of the DNA
profiles of evidence sam ﬂ%e including mixtures, the victim’s

exemplar must be dupI to ate the possibility of an exemplar mix-up.
Thisis because it |s b an exemplar mix-up would generate a false
exclusion. Q

b. Duplicatlon NA profile is not necessary in a negative case (no
alleles d in nce samples).

C. Sin Q? lic emplar analyses are performed to confirm the exclusion, a
parti N ile (at least one complete locus) that demonstrates an exclusion
is suffl

d. If the DNA proflle of a victim’s exemplamatches any of the DNA profiles of

evidence in the case, or is present in a mixture, the exemplar does not have to be
duplicated. Thisisbecauseit ishighly unlikely that a sample mix-up would
generate a falseinclusion.

e. Non-victim elimination exemplars (such as consensual partners, homeowners,
business employees) will not be routinely duplicated. Duplication may be
performed for specific cases, if necessary.
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h. If the DNA profile of a suspect’s exempladtoes not match any of the DNA

profiles in the case, or in the local database, the exemplar does not have to be
duplicated. Thisismeant to streamline the process similar to convicted offender
testing.

g. If the DNA profile of a suspect’s exemplanatches any of the DNA profiles in
the case, or in the local database, the suspect’'s exemplar has to be duplicated to
eliminate the possibility of an exemplar mix-uphisis meant to streamline the
process similar to convicted offender testing.

h. Pseudo exemplarsio not have to be duplicated, rega@;@s if the DNA profile
matches any of the DNA profiles in the case.

3. For evidence samples or exemplar sampl nalyz@ DNA systems containing
overlapping loci, the DNA results for th rlappi @ ci must be consistent. If no or
partial results were obtained for som the pping loci, this amplification is still
valid if consistent results were obt for a st one overlapping locus (Amelogenin is
not considered an overlapping ntext) If the partial amplification confirms
a match or an exclusion of an pla\ another evidence sample, it does not have to be
repeated.

4, Partial profiles can saj Qﬁ atlon policy. Consistent DNA typing results from at
least one overlapwcus ifferent amplification is considered a concordant
analysis. O

5. For Y-ST g {(\

@)ample does not have to be reamplified if the internal duplication

rule appliesXor if t STR results are concordant with the autosomal results: confirming
an exclusion o@ sion, confirming the presence of male DNA, confirming the number

of semen donors? Based on the case scenario it might be necessary to reamplify in order
to confirm the exact Y-STR allele calls. There might not be sufficient autosomal data to

establish concordance.
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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 the first priority.
Steps should be taken to minimize exogenous DNA as much as possible.

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

a. Examining other samples from the same batcl‘%@milar occurrences.

b. Examining samples from differeqtfsgtches @%dled or processed at approximately
the same time for possible sim& occ es (such as from dirty equipment or
surfaces). \q/ \

C. Processing elimination Ies%@ook for exogenous DNA occurring in the field

or by laboratory pe@nel Q
O
Samples should be rag%n%fy rg&red to case specific elimination samples, personnel
databases, and the C database for possible matches. Mixtures may have to be
manually comp <

ontrol contains exogenous DNA, all the associated samples are
and their alleles are not listed in the report. The samples should be
plified, if possible.

If a negati gposi i
deemed ir?&ﬁclu ~
re-extracted o @ 2

3. If a clean result cannot be obtained or the sample cannot be repeated then the summary
section of the reports should stéiée following sample(s) can not be used for
comparison due to quality control reasons.”

4, Once 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, attorneys and
outside experts. A form is created that identifies the source of the exogenous

DNA by Lab Type ID Number, if known, and stating which samples were

affected.

If there are other samples from the crime scene which wQuld serve the same
purpose, they could be used as an alternate sample. example, in a blood trail
or a blood spatter, another sample from the sam@(ce should be used. Another
swab or underwear cutting should be used for & al assault. In this scenario,
the sample containing the exogem“?%DNA S be listed in the summary

section of the report as follow ampfe) tan not be used for comparison
because it appears to contaln co iStdnt with a {NYPD member, OCME

[laboratory] member, me sp o &, Instead please see [alternate

sample] for comparison’ (%kl r the possible source(s) of the

exogenous DNA are lis th ort All case notes related to the event are
retained in the cas orr by attorneys and their experts. A form is
created that |den@w e of the exogenous DNA by Lab Type ID Number,

if known, and amples were affected.

If an alternate Ie ca @Se found then only samples containing a partial profile of

the exogeno c interpreted. Interpreting samples containing a full profile of
the exogerﬁﬁ @ lead to erroneous conclusions due to the masking effect of
oun DN

significant

a.

A.

If a sampte has a single source of DNA and this DNA appears to be exogenous
DNA then the following should be listed in the summary section of the report:

“The [sample] will not be used for comparison because it appears to contain

DNA 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 created that identifies 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 and Alof 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 report. “The [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).” The

[sample] will not be used for comparison.”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 created that identifies the
source of the exogenous DNA by Lab Type ID Number _&nd stating which
samples were affected. \

Unresolved discrepancies b‘
Legitimate differences of opinions or dlsput }onc @the interpretation of results may

occur. If differences of opinion cannot b e analyst, supervisor, and/or manager,
then the appropriate Technical Leader e th al arbiter.

DNA storage Q/Q QOQ

1. Store evidence ar@umpli@‘DNA in a separate refrigerator or freezer from the
amplified DNA.

2. During an%~ all nce unamplified DNA, and amplified DNA should be stored
refrigeratedfor frogeXy” Freezing is generally better for long term storage.
3. Amplified DNA iS’discarded after the Genotyper analysis is completed.

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

July 16, 2012 — Specific worksheets were removed and replaced with generic terminology to accommodate LIMS.

October 1, 2012 — X-Team Extraction Negative Flowchart for Autosomal STR Testing (Page 9) modified with an addition
of Extraction Negative #3 for use in Mitochondrial DNA Testing.

February 11, 2013 — Non-victim elimination samples will no longer be routinely duplicated. This is reflected in the addition
of 2.e and the revision of 2.f in the “Concordant analyses and ‘duplicate rule™ section.

April 1, 2014 — Procedure revised to include information for YFiler; concordant analysis policy was revised for clarification
and to allow for fewer duplicate amplifications.
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Sample sizes for Chelex extraction should be approximatelyo3 liquid blood or saliva, 1/3 of
aswab, or a 3x3mm cutting of a bloodstain.

1.

10.

11.

12.

13.

14.

15.

16.

Remove the extraction rack from the refrigerator. Extract either evidence or exemplars.

Obtain two tubes for the extraction negatives and label them.

Have a witness confirm the names and order of the samples.

Obtain reagents and record lot numbers.

Pipet 1 mL of sterile deionized water into each of the tubes ir@e extraction rack.
Mix the tubes by inversion or vortexing. (8‘\
Incubate in a shaker (at approx. 1000 rpmw roo&@perature for 15 to 30 minutes.
Spin in a microcentrifuge for 2 to 3 N\e a(iﬁoo to 15,000 x g (13,200 rpm).

Carefully remove supernatantﬁ? t 30 plf the sample is a bloodstain or swab,
leave the substrate in the tube

Add 175 |L of 5% Chw OQresuspended Chelex soi)tusing a P1000Lu

Pipetman .

Incubate at 56°€$\ &@ minutes.

Vortex at w-h?;pee 5 to 10 seconds.

Incubate at 10 ‘Q‘ 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 (13,200 rpm).

Pipet aliquots of neat and/or diluted extract (using)Tito microcentrifuge tubes for

real-time PCR analysis to determine human DNA concentration (refer to Section 4 of the

STR manual).

Store the extracts at 2 to 8°C or frozen.
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17. In the LIMS system, navigate to the Data Entry page, assign the samples to a storage unit

(cryobox), and indicate which samples are completed.

18. Have a supervisor review the assay.

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

July 16, 2012 — Information added to accommodate LIMS.

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
07-16-2012 EUGENE LIEN 10F1

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

1. Remove the extraction rack from the refrigerator. Extract either evidence or exemplars.
Obtain tubes for the extraction negatives and label them. Have a witness confirm the
order of the samples.

2. Obtain reagents and record lot numbers.

3. Pipet 1 mL of sterile deionized water into each of the tubes in the extraction rack. Mix
the tubes by inversion or vortexing.

4. Incubate at room temperature for 15 to 30 minutes. Mix occasionally by inversion or
vortexing.

5. Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15, O g (13,200 rpm).

6. Carefully remove supernatant (all but 30 to 5.

7. To each tube add: 200 1of 5% Chelex (from a well-res ded Chelex soi)ti

1uL of 20 mg/mL Proteinase K 6\

8. Mix using pipette tip. Q

9. Incubate at 56°C for 60 minutes. g\ O

10.  Vortex at high speed for 5 to 10 se g-é

11. Incubate at 100°C for 8 minutes a s own rack.
12.  Vortex at high speed for 5 to ond .

13. Spin in a microcentrifuge fg 3 mj s at 10,000 to 15,000 x g (13,200 rpm).

14.  As needed, pipet aliquot neat 0 dilution and a 1/10,000 dilution (using TE
into microcentrifuge tu @m regl-tyNe PCR analysis to determine human DNA
concentration (refer i 0 the STR manual).

15. Store the extract to 82 frozen

16. In the LIMS sygte ' to the Data Entry page, assign the samples to a storage unit
(cryobox), a ich samples are completed.
17. Have a su }ew the assay.

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
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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.

2.
3.

BHOo~NOOA

11.
12.

13.

Remove the extraction rack from the refrigerator. Extract either evidence or exemplars.
Obtain tubes for the extraction negatives and label them.
Have a witness confirm the order of the samples.
To each tube add: 2@ of 5% Chelex (from a well-resuspended Chelex soi)t
1ul of 20 mg/mL Proteinase K \

(Note: For very large cuttings, the reaction can be scaled 4 times this amount. This
must be documented. Scaling up any higher requigdd permission from the
supervisor and/or IA of the case. The final ext ay need to be Microcon

concentrated.)

Mix using pipette tip. '\\ C)
Incubate at 56°C for 60 minutes. (1/ \
Vortex at high speed for 5 to @)
Incubate at 100°C for 8 minut

As needed, Pipet aliguQis of neatand/or diluted extract (usifigifitB microcentrifuge

¥S to determine human DNA concentration (refer to

ity Using the RotorGene” procedure in the STR manual).
Store the regiig erq(ié supernatant at 2 to 8°C or frozen.

In the LIM$®)stem igate to the Data Entry page, assign the samples to a storage unit

(cryobox), and | e which samples are completed.
Have a super review the assay.

Revision History:

March 24, 2010 — Initial version of procedure.
July 16, 2012 — Information added to accommodate LIMS.
April 4, 2013 — The wording regarding the concentration of the aliquots needed for the RotorGene was changed to allow

more flexibility.
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NOTE: For very large cuttings 200 uL of Chelex might not be enough to provide enough

suspension of the sample. Thereaction can be scaled up and reconcentrated
using Microcon concentrators.

Sample sizes for non-differential Chelex extractions depend on the circumstances of the case.

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

present but no sperm cells were detected, the sample size can be increased.

1. Remove the extraction rack from the refrigerator. Obtain tubes for the extraction
negatives and label them.
2. Have a witness confirm the order of the samples. \
3. Obtain reagents and record lot numbers. O
4 To each tube add:  20Q jof 5% Chelex (from a well-res ded Chelex soh)t
1 uL of 20 mg/mL Protelnase K 6\
7pLof LM DTT '\ \
5. Use the pipette tip when adding the to tifor ghly mix the contents of the tubes.
6. Incubate at 56°C for approximatel ours\
7. Vortex at high speed for 10 to econ
8. Incubate at 100°C for 8 minut
9. Vortex at high speed for
10. Spin in a microcentrifu 2143
11.  As needed, pipet ali neat and/or diluted extract (u5|ﬁp|r'ﬁE mlcrocentrlfuge
tubes for real-tim to determine human DNA concentration (refer to
the “Estimation ity Using the RotorGene” procedure in the STR manual)
12. Store the e °C or frozen.

13. In the LIM

(cryobox), a e which samples are completed.

Xdi .
14. Have a super\&view the assay.

Revision History:

March 24, 2010 — Initial version of procedure.
July 16, 2012 — Information added to accommodate LIMS.

April 4, 2013 — The wording regarding the concentration of the aliquots needed for the RotorGene was changed to allow

more flexibility.
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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 tubes for extraction negative controls, in the
extraction rack.

3. Mix by inversion or vortexing.

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

5. Have a witness confirm the order of the samples 6\0

the substrate or swab. At this point I&Q ction negative controls with the date

and time. 0D\ O\

7. Label new tubes to hold the S\%) or rate remains. Sterilize tweezers with 10%
bleach, distilled water, a % et before the removal of each sample. Remove the
swab or other substrat the(s le tube, one tube at a time, using sterile tweezers
and close tube. Pla 0\5' strate in the sterile labeled substrate remains fraction
tube.

6. Vortex or sonicate the substrate or sw reaé@ minutes to agitate the cells off of

8. Spinin a mi Qtnf@%r 5 minutes at 10,000 to 15,000 x g (13,200 rpm).
9. Without disturbj ce’pellet, remove and discard all butl56fithe supernatant.
10. Resuspend the pellet in the remaining &y stirring with a sterile pipette tip.

11 To the approximately 50L of resuspended cell debris pellet, add 15Gsterile
deionized water (final volume of 200L).

12 Add 1 pL of 20 mg/mL Proteinase K. Vortex briefly to resesg the 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. 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 Chelextsmt)i to each
epithelial cell fraction tube.

C. Close tubes.

15. Spin the extract in a microcentrifuge at 10,000 to 15,000 x g (13,200 rpm) for 5 minutes.

16.  Add 150 L of the supernatant from each sample and the exi gatives to its
respective epithelial cell fraction sample tube. Store at 4°(‘b n ice until step 20.

17.  Wash the sperm pellet with Digest Buffer as follows: 60

a. Resuspend the pellet in 0.5 mL Digpst Buffel]
. Vortex briefly to resuspend pell '\B‘ 6

b

C. Spin in a microcentrifuge at
d. Remove all but 5QL of the
e Repeat steps a-d for a

to@go x g (13,200 rpm) for 5 minutes.
natapt ahd discard the supernatant.

5t )

\?

@/ith SV@@HS follows:
in 1(mh Sterile;GH

b. Vortex briefl sus pellet.
C. Spinina m{% entrj at 10,000 to 15,000 x g (13,200 rpm) for 5 minutes.
d. Remove@l) t5 the supernatant and discard the supernatant.

19. Resuspen pell@ stirring with a sterile pipette tip.

18.  Wash the sperm pellet o
a Resuspend the

20. To the approx@tely 50 resuspended sperm fraction and to the tubes camgetine
substrate remains and the sperm fraction extraction negative, add ®56% Chelex, 1
pL of 20 mg/mL Proteinase K, anduL of 1M DTT. Mix gently.

21.  Vortex both the epithelial cell and sperm fractions. The following steps apply to all
fractions.

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

24,

25.

26.

27.

28.

29.

30.

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 (13,200 rpm).
As needed, pipet aliquots of neat and/or diluted extract (usifigifi® microcentrifuge

tubes for real-time PCR analysis to determine human DNA concentration (refer to
the “Estimation of DNA Quantity Using the RotorGene” proceeske in the STR manual).

'\

Store the extracts at 2 to 8°C or frozen. . Q(b

In the LIMS system, navigate to the Data §Natry pa stign the samples to a storage unit
(cryobox), and indicate which samples 1\ omp, :

Have a supervisor review the aseg%l/ O\O
S
& P
Q
SN
L
v

QO

Revision History:

March 24, 2010 — Initial version of procedure.
July 16, 2012 — Information added to accommodate LIMS.
April 4, 2013 — The wording regarding the concentration of the aliquots needed for the RotorGene was changed to allow

more flexibility.
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APPROVED BY
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PAGE
10F1

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 razor blade.
Place samples in 1.5mL microcentrifuge tubes or conical tubes when appropriate. See
table below for various sample types.

Proceed to Section B: Sample Incubation

Sample type Amount XQXJ
Liquid blood 10010500 L ~O

Bone marrow 0.5 xQ.5 cm to, \(\ 1.5cm
Oral swab }/Q'N a whp@wab

Blood stain \q'q\.s\xggg?{lto 1.5 x 1.5cm
Soft tissue {\QJ\ ‘65@@% cm to 1.5 x 1.5¢m
Paraffin embqw\ﬂ)ssu;@?.s x0.3cmto 1.0x1.dcm

&V QU
Bone preparation \
Before extracti

othbrushes and running water should be used to clean the
specimen. rCation bath, the sample is placed in a conical tube and covered with
a 5% Terg-a—z@ solution. For additional cleaning, the sonication step may be repeated
multiple times by decanting 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
incubator (drying time may vary from a few hours to overnight).

Note: Terg-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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1 Photograph bone or tooth sample after cleaning. Measure and weigh specimen

prior to sampling.

2. If several bones are available, generally compact bone is preferred, such as
humerus, femur, or tibia.

*WARNING**

Protective eyewear, lab coats, cut resistant gloves, sleeve protectors, and
HEPA-filtered facial masks should be worn when cutting bone. Avoid
breathing bone dust. All cutting of bone must be done under a biological

hood. \O\

3. Using an autopsy saw or a Dremel tool equipped a 409 or 420 cutting wheel,
cut the bone specimen into approximately 5x5 size pieces. Take enough
cuttings for an end weight of approx{sgately 2¢-or older or compromised bones,
several aliquots of 2g can be ex &s(ed a @mbined during the Microcon step.
For tooth samples, the whole er ho& taken. Note: The cutting wheel

should be disposed of after\%yh use and the Dremel and hood should be
completely wiped down @d ethanol

4. Place bone cuttin OmL@’cal tubes labeled with the FB case number,
ME#, PM |tem #,

5. Cover bonp‘&g ngs % Terg-a-zyme solution and sonicate samples for 30-
45 minu ote; ure water level in the sonicator is 1-2 inches from the

top. Q, 0

6. Decg?t eéb-a—zyme and wash with distilled water until no detergent bubbles
remain.<r )

7. If necessary, repeat with fresh changes of 5% Terg-a-zyme and water washes until
the dirt has been removed.

8. Place 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.

9. Seal with evidence tape.

10. Dryin 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, plastic cylinder,
impactor, and metal top.

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

3. Label metal bottoms with a case identifier using a blue Ak Sharpie.

4. Add bone cuttings to specimen vial around impac ing decontaminated
forceps. Cover with metal top. Note: Shake s en vial and ensure that the

impactor can move back and forth. b‘ O\

5. Wipe down inside of mill with aN(\t pa@ weDo not use bleach or ethanol.

6. Plug in mill and SW|tch O
\\
7. Obtain liquid n|tr m t filling transfer container. Be aware that the
liquid nltrogen pty when the detector level reads anywhere from

“Va" to “empty".

e hazardous. Use cryogenic gloves, protective
Id and lab coats when handling. Avoid liquid nitrogen
splashes c@ e and hands.

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

9. Place the specimen vial into the round chamber. If processing more than one
bone 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
Rate Bones — 8-10

Teeth — 6-8

12.  Close cover slowly to avoid any liquid nitrogen splashesgnd press RUN to start
the mill. Pre-cooling will begin followed by the miIIing@ e

13.  During the 2-minute pause phase, it is now poﬁ@to open the mill and remove
the finished sample using cryogenlc&oves ,&

14.  Place one of the pre-cooled sp&\‘nentf)\@mg in the dock in the round chamber.

15.  If liquid nitrogen level is hEI¢ INE , refill. A loud noise during
milling means that the (g nitr level is low. If liquid nitrogen is not
refilled, damage to mill, I@arts and cylinder can occur.

16. Close the lid agggéﬁl{\'gdam Repeat from Step 11 until all samples are
processed

17.  Inspe san@ after removal from the mill. If sample is sufficiently
pul , re he metal top using the Spex Certi-Prep opening device.
Not ay be reinserted into the mill for additional grinding.

18.  Using detOntaminated tweezers, remove impactor from vial and submerge in 10%
bleach.

19. Empty bone dust into labeled 50mL Falcon tube. Ensure complete dust transfer
by 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.

a. Rinse off with 10% bleach.

b. Soak all parts in 0.1% SDS.

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

d. Rinse with water.

e. Soak parts in 10% bleach and brush each part in bleach individually.

f. Rinse with water.

g. Separate the plastic cylinders from the metal parts.

h. Rinse in 100% ethanol. ONLY the metal top, metal bottom, and
compactor can be rinsed in 100% ethanol. DO pi®$e the plastic
cylinder in ethanol as it will cause the plastic er to break.

I. Use isopropanol to remove any identifying s made with a Sharpie on
the tops or bottoms of the cylinders. N\

J- Dry and expose the parts to light f minimum of 2 hours. The UV
light in a biological hood rat%@er can be used.

23. Proceed to Section B: Sam cu gr?

NS

Laser Microdissection of MUCtS nception

1. Initial proces@ \
The pro @non (POC) can be received in different stages of
prepa@ﬁ

a) V§@gapmgs in saline buffer:

Remove tissue from liquid either by filtration or centrifugation:
= Transfer liquid to 50mL falcon tube
= Spin sample in a bench top Eppendorf or IEC Centra CL3R at
1000 RPM for 5 minutes
= Discard liquid supernatant

Submit sample to the Histology department for tissue processing
according to the OCME Histology Procedure Manual section E. Then
proceed as for b).
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b) POC fixated and embedded in paraffin blocks:

Contact histology department and ask them to prepare microscope slides
from the paraffin block using the following precautions:

= Use disposable blades for the microtome and discard after each
case.

= Clean working surface on microtome by wiping with 10% bleach
and alcohol before and after each case.

= Use individual floating chambers for eacl&ase

= Use uncharged microscope slides

The slides then should be stained with Hg oxylln and eosin-phloxine
(H&E technique) as descnw the Histology Procedure Manual.
But again during the stai , Separate sets of jars have to be
used for each case.

C) Stained or unsta@mcr@e slides from POC blocks:

If the slides @Jnsta , ask the histology department to stain them as
describe ise proceed with the microdisseetbnique.
Attentlé s at were prepared by a histology laboratory outside
of t |gn DNA not from the mother and the fetus might be
pr, t on

2. Pix@?e Lae})tapture Microdissection

A traln ologist has to be present to distinguish decidual tissue from

chorioni I| and operate the laser. After the slide has been placed on the
m|croscope 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
control.
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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. Process an extraction negative with every batch of extractions.
2. Prepare the master mix in microcentrifuge tube or conical tube and mix

thoroughly by swirling or vortexing very briefly.

For liquid blood, dry blood and bone marrow samples: ,\(b‘

\0K

1 Sample &Sampl@ 10 Samplgs 15 Samples

Organic extraction buffer | 400 pL \ 4.0 mL 6.0 mL
N4
20% SDS 10puL), {3({12 100pL 150 pL
: v
Proteinase K (20 mg/mL) 113@\_ \Q} uL 136 pL 204 pL
Total Incubation Volume prle ,.\Q 400 pL
For bone samples
r bone 1 sample 3 samples | 5 samples

(~2g dust) | (N+2) (N+ 2) (N+ 2)
Organic I&on@)}er 2370 1L 711mL | 1185mbL | 16.59 mL
20% SDS O 300 1L 900 1L 1.5mL 2.1 mL
1.0 M DTT 120 1L 360 L 600 pl 840 1L
Proteinase K (20 mg/mL) | 210 i 630 uL 1.05 mL 1.47 mL
Total Incubation Volume per sample 3000 (L
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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 2.37 mL 3.95mL 5.53 mL
20% SDS 100 W 300 500 700 b
1.0 M DTT 40 (L 120 4l 200 pL 280 1L
Proteinase K (20 mg/mL) | 70 uL 210 W 350 L i 490 L
Total Incubation Volume per sample \O\ 1000 (L
. \Q
For tissues and paraffin embedded tissue ) mic&section) samples:
\ 1 le 3 samples
Per tISSL& ) (N+ 2)
Organic extraction buffer 39?@ 1185 uL 1975 pL
o) V
20% SDS 5@ ,{\,\ 150 pL 250 pL
1L.OMDTT (,\)o e 60 pL 100 pL
Proteinase K (20 105 pL 175 pL
Total Incubaﬂorfdb@u pe@nple 500 pL

enegditube ex tubes briefly. Make certain the substrate, tissue, or swab is
totally rgedNote: Reagent volumes may be adjusted in order to
accomm ate the size or nature of a particular sample.

3. Ad 2 p@ e incubation volume of master mix to each sample tube and

4, Place tubes in a shaking 56°C heat block and incubate overnight.

5. Proceed to Section C: Phenol Chloroform Extraction and Micfoctanup.
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C. Phenol Chloroform and Microcon Clean up
Set Up

Remove the Phenol:Chloroform:Isoamyl Alcohol (25:24:1) (PCIA) from the refrigerator.

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 c and nitrile gloves
should be worn when handling. All work must be conduct er a chemical fume

hood. . \Q

For samples possibly needing mtDNA or@b Sens&% DNA testing: Place one
Microcor® collection tube and one 1.5 icro ifuge tube for each sample,
including the extraction negative, in ﬂ:&trat itdeer for at least 15 minutes. Note:
Irradiate multiple tubes (4-6) per @sam{ql\e accommodate the total volume of

incubation buffer.
QR &L

1.  Vortex and centre inc@ed microcentrifuge tube samples at high speed
for 1 minute. V K dnd €entrifuge bone dust, incubated in 50 mL conical tubes,
for 5-10 minu&&t 10%& in Eppendorf Centrifuge Model 5810.

2. Obtain a@}el o) repared Eppendorf Phase Lock Gel (PLG) tube per sample,
includg ex lon negative. PLG tubes make phase separation easier and
are &al. O

NOTE: Qor bone samples, label as many tubes to accommodate the total
volume of incubation buffer per sample. For example, if you
incubated 2g of bone dust with 3 mL of incubation buffer, you will
need 6 PLG tubes.

NOTE:  See section D for PLG tube preparation instructions.

3. Centrifuge PLG tubes at maximum speed for 30 seconds.

4. Label Microcoff filters for each sample. Prepare the Micrdtooncentrators by
adding 100 L of TE™“to the filter side (top) of each concentrator. 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

10.

11.

12.

13.

14.

tube which is equal to the volume of incubation buffer (typically 400q@ be
added from the samplelNote: 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.

Have someone witness your sample tubes, PLG tubes, and MiBrtotes.

Pipet the sample supernatant (typically 400 to the PLG tube already
containing PCIA. For bone dust samples, pipet several aliquots of the supernatant
into multiple PLG tubes. Note: Do not disturb bone pe

Shake the PLG tube vigorously by hand or by mv@n to form a milky colored
emulsion. Note: Do NOT vortex the PLG tubez\)

Centrifuge samples for 2 minutes at ammur( eed to achieve phase separation.
(On Eppendorf Centrifuge Model\ at 16.1 RCF or 13.2 RPM).

If the sample is discolored |ns g%les in the aqueous phase, or contains a

lot of fatty tissue, transf op (aqueous phase) to a new PLG tube and
repeat Steps 7-9. Note\JDhe a us layer from bone and teeth will usually be

discolored. Only rg Q t the ol-chloroform clean-up steps if any dust or
particles are pregg th eous layer. If it is not necessary to repeat the clean-

up step, go to\ 11.\

Carefull \zs\fer Qaqueous phase (top layer) to the prepared Mi®rocon
conc r. reful not to let the pipette tip touch the gel. Note: Discard
use Gtu to the organic waste bottle.

Spin th@crocoﬁ concentrators for 12-24 minutes at 500 x g, which is
approximately 2500 RPM. (On Eppendorf Centrifuge Model 5415D, spin at 0.6
RCF or 2600 RPM). Note: Ensure that all fluid has passed through filter. If

it has not, spin for additional time, in 8-minute increments. If fluid still

remains, transfer sample to a new filter and microcon again.

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

Add 400 |L of TE* to the filter side of each Microc8rconcentrator.
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15.  Spin again for 12 minutes at 500 x g. (On Eppendorf Centrifuge Model 5415D,

16.

17.

18.

19.

spin at 0.6 RCF or 2600 RPM). Note: Ensure that all fluid has passed through
filter. If it has not, spin for additional time, in 8-minute increments. If fluid
still remains, transfer sample to a new filter and microcon again.

Add 40 |L of TE™ to the filter side of each MicrocBrtoncentrator Note: For
bone samples, add only 10-20Lpof TE “to each filter side to ensure smallest
elution volume.

Invert sample reservoir and place into a new labeled collection (Ebe.

samples possibly needing mtDNA or High Sensitivity DN testing, invert sample
reservoirs into irradiated collection tubesppin at 100 , Which is

approximately 3500 RPM, for 3 minutes. (On E‘p@ rf Centrlfuge Model
5415D, spin at 1.2 RCF or 3600 RPM). 6\

Measure the approximate volum%a?éver nd record the \Ndue:
Combine bone elutants befor, lume.

Discard sample reserv;@ adgg‘\ample volume depending on the starting

amount and expected as follows using. THote: Samples may

be microcon’ed a furt ncentrate low DNA content samples.
CQ
Sample typ \ (’\\. Final Volume
>N
High D nte

(Lar ount blood, fresh tissue, bone marrow, orad00 L
S and bloodstains)
Medlu content

(Small amounts of blood, fresh tissue, bone marrow, or@200 L
swabs, and dried bloodstains); differential lysis samples

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

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

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

23. In the LIMS system, navigate to the Data Entry pag‘ﬁsign the samples to a
storage unit (cryobox), and indicate which samgle*{\ complete.

N\
24. Have a supervisor review the ass'a\)b‘ O&é
NOTE:  See Microcofitro hoo@ n the appropriate section of the STR

manual) as n \&O

D. Preparation of Phase @I (@ﬁ?tubes

Make sure the pl are &@g used is resistant to phenol and chloroform.
1. With sure on the plunger, twist off the orangearapdiscard.
Att iBpensing tip(supplied) to the syringe and tighten securely.
(NO : gray tip is optional for a smoother application of PLG. Less force

is nece y when gray tip is NOT used.)

2. Apply firm pressure on the plunger to dispense PLG until it reaches the end of
gray tip. Add heavy PLG based on Table below. NOTEpB253.25 cc
corresponds to 3 lines on the syringe

Tube size PLG heavy Tube size PLG heavy
0.5mL 100uL 15mL 3mL

1.5mL 325uL 50mL 5mL

2.0mL 325uL
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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 30s
2.0mL Eppendorf 5415D | 13.2 x 1000RPM/16.1 x 1000RCF
15 and Sigma 4-15C 1500 RCF 2m
50mL

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
April 1, 2014 — Updated procedure to reflect use of DNA Fast Flow Microcons (Removed Microcon 100)
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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 format:
“082010.1000". An “E” may precede the date and time of the extraction.

3. The documentation will automatically calculate the requisite amount of reagents
needed for the extraction. \

4, Follow the procedures for Work Place Preparation gg@lo the General

Guidelines Procedure of this manual). . Q

documentation with the ample tubes.
Obtain reagents and re bers

Prepare dlgeswr i V |rrad|ated tube (1.5 mL, 2.0 mL Dolphin, or 15
mL).

Prepare geﬁbuffer according to the calculated volumes on the
ion 0 %

Self-Witnessing Step: Cor&‘?\}r gé names and their order on the
SO
lot

docu olume for one sample is shown below.
O \
VStoek(SoTution Concentration 1 sample
0.0599DS
(or 0.01% SDS when 0.05% 192 UL
using Poly A RNA at (or 0.01%) H

a later step)
Proteinase K
20 mg/mL

0.80 mg/mL 8 uL
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5. Vortex solution well. Add 200 plof the digestion buffer to each sample. Open

10.

11.

1.

Purification and Conw;n Q

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, and be sure to document the deviation.

Record the temperatures of the heat shakers. Temperatures must be @&ithin +
of the set temperature.

Incubate on the heat shaker at 56°C for 30 minutes with shaking at 1400 rpm.
Incubate on the heat shaker at 99°C for 10 minutes‘)SQWO shaking (O rpm).
Place sample in cold block at 4°C for 10 minut%&h no shaking (0 rpm).

Centrifuge the samples at full s brie&P

During the digestion period I the,g&)o@dDNA Fast Flow and elution
tubes, and print labels f age@ S.

N
o)

Prepareu%\e@fﬁ D%’F\ést Flow tubes and label the membrane tube and
filtrate t p. {(\

Witr&ep@irm the sample names and order on the documentation with
the nemes @lythe sample and Micrdtarbes.

Pre-coat the Microcdhmembrane with Fish Sperm DNA in an irradiated
microcentrifuge tube or 15 mL tube:

a. Fish Sperm DNA Preparation

I. Add 1 uL of stock Fish Sperm DNA solution (Img/mL) to 199uL
of water for each sample on the test batch.

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 APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 30F4

ii. Aliquot 200 uL of this Fish Sperm DNA solution to each
Microcor” tube. Avoid touching the membrane. The volume for
one sample is shown below. Refer to the documentation for
calculated value.

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

NOTE: For samples with 400 pL of digest solution, ma
1 uL of Fish Sperm DNA (1mg/mL) with 19 ater. Mix well
and add this solution to the membrane. E that the entirety of
the membrane is covered. In this manmnef\adl of the digest may be
added to the Microcorf mer&b‘rane foré\o al volume of 420 uL.

4. Filtration \'\ OO

a.  Add the entirety of ég/extrési(to its pretreated MicrBeoambrane. If
m

a 20 pL solution of

this is a purificat on assay of a sample that has already been
extracted an lume is lower than 200uL, raise the sample
volume to wj @O. Aspirate all of the solution from the sample
tube by p t{e@bet within the swab. The sample tubes may be
\

discilx.
@i uge
édltion minutes may be required to ensure that all the liquid is
?‘H tere owever, do not centrifuge too long such that the membrane is
®the filtrate does not appear to be moving through the membrane,
g@ the filtrate and continue centrifuging the eluant into a fresh microcon
with a pretreated membrane.

icrocoh tube at 2400 rpm for 12 minutes. An

If indicated on the evidence examination schedule or by a supervisor, or if
the filtrate is not clear, perform a second wash step applying 400 pL of
water onto the membrane and centrifuging again at 2400 rpm for 12
minutes or until the all the liquid is filtered. However, do not centrifuge to
dryness. This process may be repeated, as necessary. Document the
additional washes.

All samples undergoing extraction with 0.05% SDS must be purified and
concentrated a second time by repeating this section (Section C).
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b. Visually inspect each Microc6rmembrane tube. If it appears that more

than 5 pL remains above the membrane, centrifuge that tube for 3 more
minutes at 2400 rpm.

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

b. Add 20 pL 0.1X TE to the MicrocShand invert the Microcdhover the
new collection tube. Avoid touching the membrane.

\0&

C. Centrifuge at 3400 rpm for 3 minutes. (b‘

d. Transfer the eluant to an irradiated and ed 1.5 mL tube. Measure and
record the approximate vqu The qume should not exceed 30
uL and should not be les 20 deSt the final volume to 20 uL
using 0.1X TE (if less N ar icroCbmembrane.

e If the eluant app k color or is not clear, it may be necessary
to purify the sa g epare a fresh Mlcr%ctube and repeat
steps 4-5.

f. Store % gtBCBor frozen.

g. In@z em navigate to the Data Entry page, assign the samples

nit (cryobox), and indicate which samples are completed.

h. I—I@@Quperwsor review the assay.

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.

July 16, 2012 — Revised procedure to accommodate LIMS.

December 28, 2012 — YM100 microcons were discontinued by the manufacturer. The manufacturer is now producing the
DNA Fast Flow Microcons. All references to the YM100's have been revised to the “DNA Fast Flow.” Spin times in
Section C, Step 4 have been revised for the new microcons.

April 1, 2014 — Removed the option to use PolyA RNA in Step C.3; removed the use of Trehalose and irradiated water in
Step C.5.
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A. Preparation
1. Extraction sets consist of 10 samples and two Extraction Negatives. Additional

extractions may continue sequentially during incubations.

Follow the procedures for Work Place Preparation in the General Guidelines
Section of this manual.

B. Digestion

1. From evidence exam, each nail (or group of nails) shouls be placed in an
irradiated tube. (5\

2. Add 200 pL of irradiated 25 mM EDTA/PBS s%@\ to each sample.

3. Sonicate the samples for one h %006@nperature.

4, Label a new set of irradiatec(microc ngfage tubes with the sample identifiers.

5. Remove the supernata@ ror@samples and place in the labeled irradiated
microcentrifuge tu O

C. Extraction Q
1.

Prepare es uffer according to the calculated volumes. The volumes
for 0 own below:

,S@K Solution Concentration| 1 sample

N SDS 1.0% (0.96%) | 2.3 (2.25
ML

Proteinase K 0.80 mg/mL 9 uL

20 mg/mL

Irradiated water N/A 13.7 uL
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2. Prepare Microc6hDNA Fast Flow tubes and label the membrane tube and

filtrate tube cap with the sample identifiers. Prepare and label the Mi€rocon
collection tubes, sample storage microcentrifuge tubes as well as post-sonication
nail collection tubes. The identifier for the post sonication nail collection tubes
should include “PS” as a suffix. For example, the post sonication tube for left nalil
ring finger could be “nail L4 PS”.

3. Witness stepConfirm the sample names on the documentation with the names
on all labeled tubes.

4, Vortex solution well. Add 25 pL of the nail digestion bufier to each sample.
Open only one sample tube at a time using the cap er.

5. Record the temperatures of the heat shakers. @peratures must be 3Vichin +
of the set temperature. '\b‘ O\

6. Incubate on the heat shakerﬁt/ mutes with shaking at 1400 rpm.

7. Incubate on the heat sh (@\a 99° r 10 minutes with no shaking (O rpm).

8. After removing fro sha@éentrlfuge the samples at full speed, briefly.
Allow the sampl few minutes while preparing for next steps or
chill for 10 mi S at

9. During the r|od remove the nails using clean tweezers and dry them in
a ho en place the nails in the labeled, post-sonication nail collection
tub

D. Purlflcatlon an ncentratlon
1. Self-witness stepConfirm the sample names on the documentation with the

names on the sample and Microdunbes.
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2. Pre-coat the MicrocGrmembrane with Fish Sperm DNA or a 1/1000 dilution of
Poly A RNA prepared as follows in an irradiated microcentrifuge tube or 15 mL
tube:

a. Fish Sperm DNA Preparation

I. Add 1 uL of stock Fish Sperm DNA solution (1mg/mL) to 199uL
of water for each sample on the test batch.

il. Aliquot 200 uL of this Fish Sperm DNA solution to each
Microcon® tube. Avoid touching the memjt&ne. The volume for
one sample is shown below. Refer to traction documentation

for calculated value.
c\‘\
b. Poly A RNA Preparatlon

I. Make a 1/10 dil JﬂaQL of Poly A RNA as follows: add 2
puL of Poly A f irradiated water and mix the
solution w; hIS | aI concentration of 200ug/mL.
i, Usingd®) 1710 @Qon make a 1/100 dilution with 2 uL of
NA in 198 uL of irradiated water and mix the

tion \m{@z?he solution has a final concentration of 1 ng/uL.

i \&dd @ of the 1ng/uL Poly A RNA solution to 199uL of water
(&) g ol
Q~ sample on the test batch.

QO
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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
is shown below. Refer to the extraction documentation for
calculated value.

Reagent 1 sample
Water 199 pL
Fish Sperm DNA (1mg/mL) 1L
or Poly A RNA (1ngjuL)

NOTE: For samples with 400 pL of digest so @r make a 20 pL
solution of 1 uL of Fish Sperm DNA /mL) or 1 uL of
Poly A RNA (1 ng/pL) with 19 ple ter. Mix welland

add this solution to the membrang® Ensure that the entirety
of the membrane i ere is manner, all of the digest
may be added \&

membrane for a total volume
of 420 uL. é)

3. Filtration Q% \O

a. Add the e xtract to its pretreated MicrSecormbrane.
The sam be discarded.
b. Ce e th roco“?w tube at 2400 rpm for 12 minutes.

C. eat @ash step two more times applying 400uL of water onto

e @ rane and centrifuging again at 2400 rpm for 12 minutes for
a&of three washes to remove any residual EDTA.

d. Visually inspect each Microc6mrmembrane tube after the third wash. If it
appears that more than 5 pL remains above the membrane, centrifuge that
tube for 3 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 irradiated water to the Micro¢band invert the Microcdh
over the new collection tube. Avoid touching the membrane.

C. Centrifuge at 3400 rpm for 3 minutes.

d. Transfer the eluant to an irradiated and labeled 1.5 mL tube. Measure and
record the approximate volume. The total volu hould not exceed 30
uL and should not be less than 20 uL. Adjus inal volume to 20 ulL (if
necessary) with irradiated water. Discarg @icr@cﬂnembrane.

e. If the eluant appears to be a @grk colo Q IS not clear, it may be necessary
to purify the sample agaln\ parb resh Mlcr%ctube and repeat

steps 3-4. C)

f. As needed, pipe \k}uo eat and/or diluted extracts (usifigifite

mlcrocentrlfuge S fo [-time PCR analysis to determine human
DNA con @
g. Store X rac gtBCBor frozen.
h. In@z em navigate to the Data Entry page, assign the samples
nit (cryobox), and indicate which samples are completed.

H (}cguperwsor review the assay.

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
December 28, 2012 — YM100 microcons were discontinued by the manufacturer. The manufacturer is now producing the
DNA Fast Flow Microcons. All references to the YM100’s have been revised to the “DNA Fast Flow.” Spin times in
Section D, Steps 3b, 3c, and 3d have been revised for the new microcons.
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CAUTION: DO NOT ADD BLEACH OR ACIDIC SOLUTIONS DIRECTLY TO THE

SAMPLE- PREPARATION WASTE. Buffers MW1 and MTL contain guanidine

hydrochloride/ guanidine thiocyanate which can form highly reactive compounds when
combined with bleach. If liquid containing these buffers spill, clean with suitable
laboratory detergent and water. If the spilt liquid contains potentially infectious agents,
clean with suitable laboratory detergent and water first and then with 1% sodium
hypochlorite followed by water.

Sample size for the extraction should be approximately 1/3 of a swab or a 3x3 mm cutting of the
stain. This extraction is not applicable to cigarette butts. O\

All bloodstain and exemplar cuttings should be placed in 2.0rplé&w cap sample tubes.

A.

Setting up M48 Test Batch and Saving Sar”gle Narrfe st

1.

Open file on the M48 comp ocument by going to Fdave As
ard save the document to t folder on the desktop with “File
Name” in MMDDYY. H»—@brmi the “Save As Type” setto CSV
(comma delimited)(*.cs

Click “Save”.&

A window @q “T \Tected file type does not support workbooks that contain
multiple ” en. Click “OK”.

A s§~ asklng “Do you want to keep the workbook in this format?”

Close the Excel Worksheet.

Sample Preparation and Incubation

1.

Remove the extraction rack from the refrigerator. Extract either evidence or
exemplars. Do not extract both together.

Sample preparation should be performed under a hood.
Obtain two empty 2.0 mL screw top sample tubes for the extraction negatives and

manually label one as Extraction Negative 1 and the other as Extraction Negative
2.
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Have a witness verify your samples. This will be your “Extraction” witness.

For 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 tubes. For smaller runs, you may add Proteinase K and G2
Buffer to each tube individually:

1 6 12 18 24

Reagent sample | samples | samples| samples| samples

Digestion Buffer (Buffer G2)

190 | | 1520 L | 2660 *(%800 WL | 4940 (L

QIAgen Proteinase K 10 b 80 uL

z@@ 200 1L | 260 1L

6.

Shake at 1000 rpm at 5€ for a ml;\»ﬁm of mutes Record the

Thermomixer temperature. ,\ C)O

C. BioRobot M48 Software and @ %"{ p

1.

2.

Double click on t@oR@ 48" icon on the desktop.

Click the “ butt
closed to ed @
“F tocol should be selected. If not, click on the arrow in the
mid of te§,tcreen and then select “New Dev*gDNA” - and “F Trace

MTL". Q

Click on the “select” button and select “1.5 ml” for the size of the elution tubes.

ote: The door and container interlock must be

Select the number of samples 6, 12, 18, 24, 30, 36, 42, or 48.

Set sample volume to 200 uL (cannot and should not change).

Set elution volume to 200 uL.

The next prompt asks to ensure the drop catcher is clean. In order to check this,
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 70% ethanol. When
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the catcher is clean, replace the tray, close the door, and click “OK” in the
window.

9. Make sure that the chute to the sharps container bin is clear for the tips to be
discarded. Click “Next”.
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10. The next prompt has software that calculates the number of tips necessary for the

run and asks, “Do you want to reset any of the tip racks?” Click “Yes tip rack ...”

for all tip racks and ensure that the tips were actually replaced and that the
pipette tips are correctly seated in the rack and flush with the robotic
platform. If no tip racks need to be reset, click “No”.

Tips needed for a run:

# Samples 6 12 18 24 3( 36 ap 48
# Tips 30 42 54 66 78 90 (\‘{102 114
ad
After you are finished, click “Next” (b
11. Obtain stock bottles of reagents cor numbeﬁltl the reagent
reservoirs as stated below. AI tored in their respective plastic
reservoirs in the metal rack e lot number of the reagent that they

stored between runs in ¢
magnetic resin solutj
adding it to the m notice crystallization in any of the solutions,
discard the solu &/rrnseQ)

with fresh re %
12. Remov th a@@’and lids from the reagents, and fill the reservoirs to the

contain, and covered w@ |Im EF?Ffe magnetic resin. The resin is
igi

ck bottle to prevent evaporation. Vortex the
the stock bottle and in the reservoir, before

container out with distilled water, and start again

appro%&e ing solutions from the working solution bottles using the same

lot a?l'a he reservoir. If not enough of the same lot of a solution
remalns @ard the remaining solution from the reservoir, rinse and re-label the
reservoﬁth the new lot number. When filling the reservoirs add
approximately 10% to the volumes recommended below to account for the
use of the large bore pipette tips:

Note: Bottles of MW1 require the addition of ethanol prior to use. See
bottle for confirmation of ethanol addition and instructions for
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) Resin

(mL) (mL) (mL) (mL) (mL)
6 10.0 11.8 7.2 5.9 3.5 2.5 15
12 18.4 22.6 12.9 10.3 5.9 3.7 1.7
18 26.9 33.4 18.6 14.7 8.4 1!“\'OK 4.9 1.9
24 35.3 44.2 24.3 19.0 1 0‘ 6.1 2.1

N
30 43.7 55.0 30.0 3.4 ((De.3 7.3 2.3
N\
36 52.2 65.8 35.7 \'\272 f\o 15.7 8.5 2.5
42 60.6 76.6 a0 QZ.&]J 18.2 9.7 2.7
D | @6

48 69.0 87.4 Qﬁ 6.5 20.6 10.9 2.9

Place each reserQ’{ to @Qetal rack in the following locations. The plastic
reservoirs onlyfiy iIMo t?s k one way. Check the directions of the notches

which shoul Nt in robot:
.. )
. . \J >
Size reservoir <2~ Ra Software Tag Reagent
r_Pogidn

. \ 9 "
Largereservoir 0 L4 Rea 4 Sterilized Water
Largereservoir L3 Rea_3 Ethanol (100%)
Largereservoir L2 Rea_2 Wash Buffer 1 (Buffer MW1)
Largereservoir L1 Rea_1 Lysis and Binding Buffer (Buffer

MTL)

Small reservoir S6 ReaS6 (empty)
Small reservoir S5 ReaS5 (empty)
Small reservoir S4 ReaS4 (empty)
Small reservoir S3 ReaS3 Wash Buffer 2 (Buffer MW2)
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Size reservoir Rack Software Tag Reagent
Position
Small reservoir S2 ReaS2 Elution Buffer (TH
Small reservoir S1 ReaS1 Magnetic Particle Resin
13. Flip up the “container interlocks” and place the metal reservoir holder onto the

14.

15.

16.

17.

18.

19.

20.

21.

22.

left side of the robotic platform in the proper position. DO NOT force the
holder into place and be careful not to hit the robotic arm. After correctly
seating the metal holder, flip down the “container interle{ks” and press “next”.

'\

Click “Next” when you are prompted to write a m@b‘

Place the sample preparation trays Pr the rgk One tray for every 6 samples.
Click “Next”. 5‘\

Place empty, unlabeled 1 Iutlsqg‘ges in the 65 degree (back) hot block,
located on the right sid @ platform. Click “Next”.
Print labels for 1%}@scre tubes for final sample collection in the robot.

Place Iabele@ty 1. sample collection tubes in the 8 degree (front) cold

block for cQI%\ noé samples.

At thi , th: mples should be near the end of the incubation period (From

. Spin all tubes in a microcentrifuge for 1 minute at 10,000 to

Have a witness confirm the order and labels of both the sample tubes and the
labeled 1.5 mL final sample collection tubes. The robot setup witness should
also verify that all plasticware is in the correct position and correctly seated

in the platform. This will be your “Robot Setup” witness.

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

Click “Yes” when asked to input sample names.
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1.

2.

Importing Sample Names

At the sample input page, click “Import”.

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

have imported correctly. Do not be concerned if a | ample name is not
completely displayed in the small window availqbt\ each sample.
N\

Manually type in the word “Blank”'f\(bell em&@nite fields.
Click “Next”. '\\ C)O
o

Select your sample name file and click “Open”. Ve%qt your sample names
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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 the v
robotic platform
Metal reservoir rack is seated properly, UNDER the interlocks v
Interlocks are down RS 4
Sample tubes, elution tubes and sample collection s have be
added to the platform in multiples of 6 as foIIOW§0
Empty 1.5 mL tubes are filling empy(ppsitions for v
both sets of elution tubeg Wthe c nd hot blocks
2.0 mL sample tubeﬁggled IQU'OUL of sterile
HO are in empty, pQsi e sample rack v

SIS}
2. After confirming the po ndée up of the plasticware click “Confirm”.

3. Click “OK” after 1@ W

4. Click “Go” t r the&actlon.

5. The S@I@ay the start time, remaining time, and the completion time.

7. At the end of the extraction, a results page will be displayed indicating the
pass/fail status of each set of six samples.
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F. Saving 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.HHMM. Set “Save
As Type:” to Result Files (*.csv). For instance an extraction performed at 4:30pm
on 5/14/06 would be saved as 051406.1630.csv.

\
ick “Save”. O
Click “s (8\

Drag a copy of the result file into the appropria%ﬁws SHARE folder.

Proceed with clean-up and stenk{&g

G. Post-Extraction Clean Up and&}file/nh(@

1.

Remove samples ’1 the ree (front) cold block) from the robotic platform
and cap with ne eI ew caps.

Discard @pette@s sample tubes, and sample preparation plate(s). Remove

reservoir

Re%ﬁ[he on the magnetic resin reservoir and vortex remaining resin
thoraughly. ansfer the Magnetic resin to the stock bottle immediately with a
1000uL¢etteman. Rinse the reagent container with de-ionized water followed
by ethanol and store to dry.

Cover all other reagents and seal with Parafilm for storage. MAKE SURE
RESERVOIRS ARE LABELED WITH THE LOT NUMBER OF THE
REAGENT THEY CONTAIN and that the lot numbers have been recorded.

Wipe down the robotic platform and waste chute with 70% ethdd@.NOT
USE SPRAY BOTTLES.

Replace tips on the instrument that were used during run. There are three racks,
and all racks should be full. Ensure that the pipette tips are correctly seated in the
rack and flush with the robotic platform.
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7. Click “Next".

8. When prompted, “Do you want to perform a UV sterilization of the worktable?”,
click “Yes”.

9. Select 1 Hour for the time of “UV sterilization” then click “yes” to close the
software upon completion. THE UV STERILIZATION MUST BE
PERFORMED FOR AT LEAST 15 MINUTES BETWEEN RUNS. The UV
light can be manually turned off.

10.  Store the extracts at 2 to 8°C or frozen. O\

11. In the LIMS system, navigate to the Data Entr e, assign the samples to a
storage unit (cryobox), and import mstrument

12.  As needed, pipet aliquots of neagmd/or d extract into microcentrifuge tubes
for real-time PCR analysis to dé\ an DNA concentration (refer to
Section 4 of the STR manugl)

13. Have a supervisor rew&ft%e ®

14.

COMPLETE TH % LOG WITH THE PURPOSE, PROGRAM,
PLATE, AND TS ARISING FROM THE RUN.

A
@OY\QQ
¥

S
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H. BioRobot M48 Platform Diagram

\' M )

A-1 Cc-1 C-2 C-3
IR
A3
A-4
| S
G-2 @)
= 3
F
| B-2 | D-1 D-2 D- @
B-3 | '\\(j Oe
1
— EANRS)
@)

Figure 1. Diagram of Rol%c Pl@n of the QIAGEN BioRobot M48.

OD
&

Q%
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Tube Racks 1, 2, and 3
Sample Plate Holders

Hot Elution Block (65 degrees)
Cold Final Elution Block (8 degrees)

Sample Tube Racks
Waste Disposal Chute

ge Reagent Reservoir Positions
mall Reagent Reservoir Positions
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Troubleshooting
ERROR CAUSE/REMEDY

Resin/sample is being drawn up into
pipette tips unequally

Report problem to QA. Resin buffer has
evaporated. O-rings are leaking and need ser\

Crystallization around®irow of wells in
sample plate

Forgot to fill empty sample tubes with 200uL of
sterile HO0.

BioRobot M48 cannot be switched on

BioRobot M48 is not receiving power.

Check that the power cord is connected to the
workstation and to the wallg

Computer cannot be switched on

Computer is not reo@b power.

Check that the po@rd is connected to the
computer and t all power outlet.

BioRobot M48 shows no movement wh
a protocol is started

ot switched on.
ioRobot M48 is switched on.

BioRobot M48 shows abnormal

movement when a protocol is startii\(]

M pi[@tj‘r‘head may have lost its home posit

4
IAsoft M software, select “&dhual

ration/ Home”".

O

Aspirated liquid drips fro saEIic
tips.
\2§ Q
SN
&S
v L

m

<%

In
%ping is acceptable when ethanol is being
syringe pump.

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

If the problem persists, contact QIAGEN

,handled. For other liquids: air is leaking from the

O]

Technical Services

A

ice.

on.

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate L

IMS.

April 1, 2014 — Added caution statement about reactivity of chemicals to page 1. In Step G.9, added UV Sterilization must
be performed for at least 15 minutes between runs.

Controlled versions of Department of Foren

sic Biology Manuals only exist electronically on the

Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

REDUCED VOLUME MAGATTRACT DNA EXTRACTION
FROM BLOODSTAINS AND OTHER CASEWORK SAMPLES

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 1 0OF 13

CAUTION: DO NOT ADD BLEACH OR ACIDIC SOLUTIONS DIRECTLY TO THE
SAMPLE- PREPARATION WASTE. Buffers MW1 and MTL contain guanidine
hydrochloride/ guanidine thiocyanate which can form highly reactive compounds when
combined with bleach. If liquid containing these buffers spill, clean with suitable
laboratory detergent and water. If the spilt liquid contains potentially infectious agents,
clean with suitable laboratory detergent and water first and then with 1% sodium
hypochlorite followed by water.

Sample size for the extraction should be approximately 1/3 of a swab or a 3x3 mm cutting of the
stain. This extraction is applicable for alcasework samples EXCEPTdemen samples.

All bloodstain cuttings should be placed in 2.0mL screw cap §ae@ tubes.
A. Setting up M48 Test Batchand Saving SanNe Na%@t
1. Open file on the M48 compute \Savegf)iocument by going to F8ave As
ard save the document to t me” folder on the desktop with “File
Name” in MMDDYY. HH rmi the “Save As Type” set to CSV
(comma dellmlted)(*.cs

2. Click “Save”. Q/Q QOQ

3. A window %‘Q\g “Th@ected file type does not support workbooks that contain

multiple en. Click “OK”.
4. § asklng “Do you want to keep the workbook in this format?”
'@
5. Close the"Excel Worksheet.
B. Sample Preparation and Incubation
1. Remove the extraction rack from the refrigerator. Extract either evidence or

exemplars. Do not extract both together.

2. Sample preparation should be performed under a hood.

3. Obtain two empty 2.0 mL screw top sample tubes for the extraction negatives and
manually label one as Extraction Negative 1 and the other as Extraction Negative
2.
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4, Have a witness verify your samples. This will be your “Extraction” witness.
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6.

For 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 tubes. For smaller runs, you may add Proteinase K and G2

Buffer to each tube individually:

Reagent 1 6 12 18 24
sample | samples | samples | samples | samples

Digestion Buffer 190 1L | 1520 WL | 2660 (L | 3800 (L |4940 L

(Buffer G2)

QIAgen Proteinase K 10n |80 L 140 @"200 | 260 W

If Buffer does not cover th ubstratQQ‘uch as those from a scraping),
an extra 200  of buﬁe\s d to the tube once. If thihés
case, the sample will pli he sample name will have to be

changed. Thei |m names on the instrument must also be

updated.
a minimum of 30 minutes.

NOTE:

Shake at 1000 r t 5 Record the

thermomixer te re( )

N

C.  BioRobot M48 @Qre&@ﬁaﬁorm Set-Up

1.

2.

Dm@ck @}t e “BioRobot M48" icon on the desktop.

Click t tart” button.Note: The door and container interlock must be
closed to proceed.

“Trace TD v1.1C1” protocol should be selected for casework samples. If not

selected, click on the arrow in the middle of the screen and then select “Forensic
- “gDNA” - and “Trace TD v1.1C1”

Click on the “select” button and select “1.5 mL” for the size of the elution tubes.

Select the number of samples: 6, 12, 18, 24, 30, 36, 42, or 48.
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6. Set sample volume to 20Q gcannot and should not change).

7. Set elution volume to 50L.

8. The next prompt asks to ensure the drop catcher is clean. In order to check this
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 the window.

9. Confirm that there is a means of collection for the ti \Qt will be discarded
during the run. Click “Next”. %‘

hroeror

10.  The next prompt has software that culates& number of tips necessary for the
run and asks, “Do you want to r ny o @: tip racks?” Click “Yes tip rack ...”
for all tip racks and ensure tha tip actually replaced and that the
pipette tips are correctly se int and flush with the robotic
platform. If no tip rack%és 0 p@y et, click “No”.

Tips needed for a r@ OQ
———
# samples \§ AL] 12| 18| 24| 30| 36| 42| 4§
# tips ‘g\g 423‘0 42 54 66 78 90 102 114
Afte?o ar(e> rShed, click “Next”
11. Obtain@k bottles of reagents and record lot numbédtsl the reagent

reservoirs as stated below. All reagents are stored in their respective plastic
reservoirs in the metal rack, labeled with the lot number of the reagent that they
contain, and covered with Parafilm, EXCERfAe magnetic resin. The resin is
disposed of after every extraction. Vortex the magnetic resin solution well, both in
the stock bottle and in the reservoir, before adding it to the metal rack (see step 13
for preparation of MagAttract Resin). 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. Remove the Parafilm and lids from the reagents, and fill the reservoirs to the

appropriate level using solutions from the working solution bottles, using the

same lot as labeled on the reservoir. If not enough of the same lot of a solution
remains, discard the remaining solution from the reservoir, rinse and re-label the

reservoir with the new lot number. When filling the reservoitd, a
approximately 10% to the volumes recommended below to account for the
use of the large bore pipette tips.

# of Large Large Large Large Small ution Small
samples| reservoir | reservoir | reservoir | reservoir reservoirx@ ffer | reservoir
Sterilized | Ethanol Buffer Buffer Sterilepy®™ (TE™) Poly A
Water (mL) MW1 MTL W IQ\ (mL) RNA -
(mL) (mL) (mL) &) Magnetic
,\ O\ Resin
(mL)
6 10.0 11.8 20 Q@‘ 35 16 15
- \
12 18.4 22.6 : \}20.3 5.9 1.9 1.7
N
18 26.9 334 /»Q 18,6 N 14.7 8.4 2.2 1.9
N
24 35.3 44\4‘/ Q}S) 19.0 10.8 2.5 2.1
SN\ R
30 43.7 ,.%ﬁ) @KEO.O 23.4 13.3 2.8 2.3
N\
36 52.2 @%S.g\\ 35.7 27.8 15.7 3.1 2.5
N
42 60.6 X | S 41.4 32.1 18.2 3.4 2.7
48 69.0 \)87.4 47.0 36.5 20.6 3.7 2.9

Note: Bottles of MW1 require the addition of ethanol prior to use.

bottle for confirmation of ethanol addition and instructions for preparation if
needed.
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13. Refer to the table below for amounts of 1000ng/uL Poly A RNA stock solution to

14.

add for resin preparation:

Volume of Volume of Total Volume of
Samples 1000ng/uL stoqk Untreated RNA Treated '
PolyA RNA solution MagAttract | MagAttract Resin
added to resin (uL) Resin (uL) (uL)
6 samples 4.4 1497.8 1502.2
12 samples 5.0 1697.5 - 1702.5
18 samples 5.6 1897.2\0 1902.8
24 samples 6.2 209690 2103.1
30 samples 6.8 . .6 2303.4
36 samples 74 ZW | ~M9%6.3 2503.7
42 samples 79\ = AQO 269.0 2703.9
48 samples A ‘{1; , _\\\) 2895.7 2904.2
The treated resin ma %pre directly in the reservoir or in a 15mL conical
tube and then add the priate reservoir for addition to the platform in the
amount dictatedA&p togol.

Place rese% e metal rack in the following locations. The plastic
reservoi y fitA the rack one way. Check the directions of the notches
whic d paiRt¥ntahe robot:

v N\
giz@ i Rack Software Reagent
Position Tag
Large reservoir L4 Rea_4 Sterilized Water
Large reservoir L3 Rea_3 Ethanol (100%)
Large reservoir L2 Rea_2 Wash Buffer 1 (Buffer
MW1)
Large reservoir L1 Rea_1 Lysis and Binding Buffer
(Buffer MTL)
Small reservoir S6 ReaS6 (empty)
Small reservoir S5 ReaS5 (empty)
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Size Reservoir Rack Software Reagent
Position Tag
Small reservoir S4 ReaS4 (empty)
Small reservoir S3 ReaS3 Sterilized Water
Small reservoir S2 ReaS2 Elution Buffer (TH
Small reservoir S1 ReaS1 Magnetic Particle Resin

15.

16.

17.

18.

19.

20.

21.

\

eservoir holder onto the

Flip up the “container interlocks” and place the
left side of the robotic platform in the proper, 10O NOT force the
holder into place and be careful not to hit th otic arm. After correctly
seating the metal holder, flip dow “con interlocks” and press “next”.

Click “Next” when you are pﬂﬁrﬂ\hed t@qpe a memo.

Place the sample pre@n tr{@on the robot. One tray for every 6 samples.
Click “Next”.

Place empty,ﬁd elution tubes in the 65 degree (back) hot block,
t sid

located on i%\ robotlc platform. Click “Next”.
Print la screw top tubes for final sample collection in the robot.

Plaéjed,@kpty 1.5 mL sample collection tubes in the 8 degree (front) cold
block¥for, ction of final samples.

If an extra 200 ly of buffer was added to a tube to cover the sutestthat tube
must be split into two separate tubes at this point.

To do so, remove 200L from the original tube and place into a new tubes Th
original tube is renamed by adding an “a” to the end (e.g., “Samplelame
“SampleNamea’, etc.); the new tube is named with the original sample name
with a “b” at the end (e.g., “SampleNabig“SampleNameb”, etc.). The tubes
should remain adjacent to each other and the sample positions may need to be
shifted to accommodate.
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22. At this point, the samples should be near the end of the incubation period (From

23.

24,

25.

Section B, Step 6). After incubation, spin the samples down briefly and pretreat
with Poly A RNA prior to placing on the robot. To each sample lysate add 250ng
of Poly A RNA. A dilution of the stock Poly A RNA solution may be prepared
for a final concentration of 250ng/uL and 1uL of this dilution should be added to
each sample lysate. Prepare the 250ng/uL solution by adding 15uL of the stock
1000ng/uL Poly A RNA solution to 45uL of irradiated water.

NOTE: For cigarette butts, if the sample submitted is a strip of the filter
paper, the lysate must be transferred to a new labeled.0mL screw cap tube
prior to adding the Poly A RNA. Discard the ette strip. This is
important to avoid the clogging of the M48 tips. . Q

Spin all tubes in a microcentrifuge 1 min t 10,000 to 15,000Wien

they are ready, have a witnes nfir @ order and labels of both the
sample tubes and the labeled gggample collection tubes. The robot

I

setup witness should also asticware is in the correct position
and correctly seated | This will be your “Robot Setup”
witness.

Remove caps

water. \2\ 0

CIick@g%vh@ed to input sample names.
YL

anmples for extraction on the robot. Discard the caps.
0 mL sample tube filled with 200 uL of sterile

D. Importing San@?ames

1.

2.

At the sample input page, click “Import”.

The Open window will appear. “Look in:” should automatically be set to a
default of “SampleName”. If not, the correct pathway to the folder is My
Computer\C:\Program Files\GenoM-48\Export\SampleName. (The SampleName
folder on the desktop is a shortcut to this file.)
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3. Select your sample name file and click “Open”. Verify that your sample names

have imported correctly. Do not be concerned if a long sample name is not
completely displayed in the small window available for each sample.

4, Manually type in the word “Blank” for all empty white fields.

5. Click “Next”.

E. Verifying Robot Set-Up and Starting the Purification

\0K

1. In addition to confirming thposition of all plastic@and samples, check the
following conditions before proceeding: 6\

robotic platform

All plasticware (tips, sample pk\gs;‘ t%@gseated properly |L1 the

Metal reservoir rack IS&@XDI’Q@’\V UNDER the interlocks v
Interlocks are dowg\\) Q\' 4

Sample tubes n tuke and sample collection tubes have
added to th&&form,&multlples of 6 as follows:

Em ﬁ ?@ks are filling empty positions for both sets

in the cold and hot blocks v

% lh@?ﬁ)le tubes filled with 200uL of sterile H20 are i v

sitions of the sample rack

_)

2. After conflrmmg the position and set-up of the plasticware click “Confirm”.
3. Click “OK” after closing the door.
4. Click “Go” to start the extraction.

5. The screen will display the start time, remaining time, and the completion time.
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6. Monitor the extraction until the transfer of DNA sample from the sample tubes to

the first row of sample plate wells to ensure proper mixing of magnetic resin and
DNA sample.

At the end of the extraction, a results page will be displayed indicating the
pass/fail status of each set of six samples.

F. Saving Extraction Report Page

1.

At the results page click the “Export” button at the \@%m center of the screen.
The Save As window will appear. “Save In:” sho set to the “Report” folder
on the desktop. This is a shortcut to thex¥dllowing larger pathway: My
Computer\C:\Program FiIes\GenoM&\Expon\ port.

In “File Name:”, name the re \in tgﬁmat MMDDYY.HHMM. Set “Save
As Type:” to Result Files\{*|gsv). instance, an extraction performed at
4:30pm on 5/14/06 woulcks ave{@051406.1630.csv.

N
Click *save”. () O{\
Drag a copy esylt into the appropriate LIMS SHARE folder.

Proceedc}&leg\@gnd sterilization.

G. Post-Extraan C@Up and UV Sterilization

1.

Remove Wamples (from the 8 degree (front) cold block) from the robotic platform
and cap with newly labeled screw caps.

Wipe down the robotic platform and waste chute with EthabdD NOT USE
SPRAY BOTTLES. Discard used pipette tips, sample tubes, and sample
preparation plate(s).

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.
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4, Cover all other reagents and seal with Parafilm for storage. MAKE SURE

10.

11.

12.

RESERVOIRS ARE LABELED WITH THE LOT NUMBER OF THE
REAGENT THEY CONTAIN and that the lot numbers have been recorded.

Replace tips on the instrument that were used during run. There are three racks,
and all racks should be full. Ensure that the pipette tips are correctly seated in the
rack and flush with the robotic platform.

Click “Next”.

When prompted, “Do you want to perform a UV steh’ﬂ@tion of the worktable?”,
click “Yes”. THE UV STERILIZATION MUST BE&FORMED FOR AT
LEAST 15 MINUTES BETWEEN RUNS. T light can be manually
turned off. '\b‘ OK

Select 1 Hour for the time or@w sei)%tion” then click “yes” to close the
software upon completion. \ \

Store the extracts at 2 r fmgén.
In the LIMS sy @:na@?? to the Data Entry page, assign the samples to a
storage unit (le x),e\n' fmport instrument data.

Have a@f}vis Qeview the run, and submit samples at 1/10 and/or 1/100
diluti n d for real-time PCR analysis to determine human DNA
con atio r to Section 4 of the STR manual).

COMPI;Q:QFHE M48 USAGE LOG WITH THE PURPOSE, PROGRAM,
PLATE, AND ANY COMMENTS ARISING FROM THE RUN.
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H. BioRobot M48 Platform Diagram

c-1 c-2 c-3
A-2
A-4
D-5 D-6 D-7| D-8
\ E
I G2 | L\,Q
(‘J'
. +M
B-1 \Q
F
D1 D-2
Nalie:
o~ G-1 \ |
¢ l/ V
A,
Figure 1. Diagram of%b&): PI of the QIAGEN BioRobot M48.
rge Reagent Reservoir Positions

Small Reagent Reservoir Positions

\2@ %‘J Tube Racks 1, 2, and 3
{(\ Sample Plate Holders

Q~ Hot Elution Block (65 degrees)
% Cold Final Elution Block (8 degrees)
(1-2) Sample Tube Racks
Q Waste Disposal Chute
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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 negd
service.

Crystallization around®irow of wells in | Forgot to fill empty sample tubes with

sample plate 200uL of sterile HO N
BioRobot M48 cannot be switched on BioRobot M48.j receiving power.
Check that the r cord is connected {o

the workstag'ck d to the wall

IS not receiving power.
\ the power cord is connected {o
'\ t the(cogimputer and to the wall power outle

Na)
BioRobot M48 shows no move@\t%vh(@l?obot M48 is not switched on.
a protocol is started Q \"' eck that the BioRobot M48 is switcheq

Q) Mon

. v V . .
BioRobot M48 shows %&ma() The pipettor head may have lost its hom
movement when col j[gstarted | position.

@ In the QIlAsoft M software, select “dhual

O &

Aspirated&dri@%m disposable | Dripping is acceptable when ethanol is
tips. O being handled. For other liquids: air is
Q leaking from the syringe pump.

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

If the problem persists, contact QIAGEN
Technical Services

Computer cannot be switched on ] Com

T

>

v

Operation/ Home”".

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.

July 16, 2012 — Revised procedure to accommodate LIMS.

April 1, 2014 — Added caution statement about reactivity of chemicals to page 1. In Step G.7, added UV Sterilization must
be performed for at least 15 minutes between runs.
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BONE PROCESSING

A.

Cleaning

1. Before extraction, a bone or tooth specimen should be cleaned entirely of soft
tissue and dirt using a range of methods, such as scraping (cut glove required),
rinsing and sonication. A combination of sterile scalpels, sterile toothbrushes and
running water should be used to clean the specimen.

2. Once excess material is removed, use a toothbrush a g@ater to scrub away
cement and dirt-like material from bone.

3. Rinse bone with water and place in a labeled \;@boat with Kimwipes. Seal the
weigh boat and place in the %fncutﬁkor for mum of 3 hours (until
completely dry).

4, In comments section of exaQb\eet ge)rd that cleaning was performed along
with initials and date.

Consumption gwdellnes OQ

Some bones will be Q@ﬁed\' to weight.

For bones up tg=1% $WHI be consumed and must be documented under
S .

“comments

tgNI50gConsumption will be determined by the nature of the bone and
N Weight will be lost during the processing steps. If the nature of the
bone will make the weight drop below the availability to be re-tested (at least 0.50g) then
the bone should be consumed and notedamtments of exam sheet.

Factors to consider: spongy, brittle, non-compact bone or where embedded cement
and dirt-like material are contributing a portion of the overall weight.
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C. Cutting/ Sonication

Protective eyewear, lab coats, cut resistant gloves, sleeve protectors, and HEPA-
filtered facial masks should be worn when cutting bone. Avoid breathing bone dust.
All cutting of bone must be done under a biological hood.

Bones that are too small to be cut should proceed to the sonication step.

1.

Prior to sampling, document the description/appearance, weight after cleaning and
measurements of the bone/tooth. Initial and date that E?mination/cutting was

performed. (b.

Prepare Tergazyme solution: fill a 50mL conic with 3g of Tergazyme
powder and fill to the 50mL mark witq.dB. S nd the powder with inversion
and transfer to Erlenmeyer flaskxs&s\lr lace on heat/stir plate (use
minimal heat). Solution is readx ru reagent has completely dissolved

and solution is clear.

Once prepared, Tergazﬂge)solmén will only be effective for up to 16 hours.

Using a cordle&@el @)ut 0.65g to 0.80g of bone in ~¥ inch square

pieces.

0.50g of 1S op @a?or large volume extraction procedure. Due to the
natur ch a larger portion may need to be cut to account for loss
dur| e so&non and milling procedures (ex: spongy or brittle bone,
non mp ne and/or bone containing dirt/cement-like material). Bones
that do ve enough volume for more than one extraction should be
consume even if the total bone weight is over the 0.50g recommended for
cutting.

Place the bone pieces in a new, label®anL conical tube. Label new conical
tube with FB case number, PM item# and (v) initials.

Cover bone cuttings with 5% Tergazyme solution. Place labeled 50mL conical
tubes into a tube rack. Secure tube to tube rack with tape and put tube rack into
the sonicator water bath. Place weighted ring over the top of the rack to submerge
and sonicate for 30-45 minutes. Ensure water level in the sonicator is 1-2

inches from the top.
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6. Bones that are not being consumed should be placed in a new, labeled 50mL

conical tube. Label new conical tube with FB case number, ME#, PM item #, (V)
initials. (Original container should be discarded.)

7. Once sonication is complete, place a paper towel over the drain of a clean sink
and decant the Tergazyme solution. Add water to the tube and gently shake.
Decant water from the tube and repeat until the water runs clear and the
Tergazyme solution is removed.

Note: Some bone pieces may need to go through the ancatlon process twice.
Repeat only when necessary. Bleach out sink when*& hed

8. Place the clean cuttings in a weigh boat on a fay %all Kimwipes. Cover with
additional Kimwipes and another W boat. eI the weigh boat with the FB
case number, PM item# and (v) S. @/elgh boats with evidence tape.

9. Dry in a 56C incubator for vernlght After sufficient drying,
weigh bone cuttings. Thecgn must be completely dry before milling.

D. Milling

Some small bone\f@ gr{)t be suitable for milling. Consider going straight
C ing if

to extraction after fragment may not yield an attainable clump of
dust after millin

1. Obtv~ illp nd label end cap with the FB# (only use blue sharpie)

()
2. Weigh bone pieces and record weight on exam sheet welght of
fragments'to be milled

3. Transfer bone pieces to assembled mill tube containing impactor using
decontaminated forceps. Cover with metal top. The top plug should be placed on
to the tube with the rounded side facing out.

Shake specimen vial and ensure that the impactor can move back and forth.
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4, Open freezer mill lid. Add liquid nitrogen slowly into the mill up to the FILL
LINE to avoid splashing and boiling ove€ryogloves and eye protection are
required and the liquid nitrogen must be at the fill mark or damage can

occur.

5. Programming and use of the 6870 freezer millsee Step 6 for programming
and use of the 6750 freezer mill)

a. Adjust mill settings as follows:

@

O\
Cycle set to # of samples + 2 J&\

Time T1 (milling) 2.0 min Q
T2 (pause) 2.0 mlnb\
T3 (pre-coo 15.0

Rate Bones —
Teeth ngé C)O
\ 4
Place mill tubes@w %ch four in the chamber and the remaining

in the basket

Place tr&k g\r@)he mill.
S&B&\:\ose mill to avoid splashing.

k th I shut and turn on the power switch located in the back left

?g%teéﬁh?mm.

TQh the screen to prompt you to the pre-set settings from the main
screen.

Look over the settings; freezer mill settings should be as outlined in the
table from Step 5 above. If the settings need to be changed press the
settings button on the screen and make changes.

Change cycle number to match total number of samples plus two (n + 2).
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10.

11.

I When mill has been programmed, press the start button. The screen
should change and status should change from “Standby” to “Pre-cool”.
Allow the mill to run the cycle. You will hear the mill running when on
the “run” status. When the sound ends, the cycle is over and the mill
needs to be opened and samples removed.

J- Place the next 4 mill tubes in the mill chamber from the basket and add
more liquid nitrogen to bring to full level.

The liquid nitrogen level must be checked after each cgg and filled back to
level if needed to avoid damage to mill.

Programming and use of the 6750 freezer millwsame as listed above in Step
5. The 6750 freezer mill, however, only e mill tube at a time while
holding two other mill tubes in thi mber

Inspect each sample aﬁ:@?val f og.t)]e mill. If sample is sufficiently
Into

pulverized, remove the op u the Spex Certi-Prep opening device.
Samples may be relns mill for additional grinding, if necessary.

Using decontam»@tw@?s remove impactor from vial and submerge in a 4L
Nalgene buc 0%

Transfer é&ne @% a tared and labeled 50mL conical tube (label conical
tube mber and sample name). Ensure complete dust transfer by
tap otto cylinder. Record the weight of the dust urdiest‘weight

(9).”

Place re&ining mill parts in the 4L Nalgene bucket of 10% bleach, all parts
should be submerged.

Place tubes of bone dust in designated area for pending extraction.
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12.  When finished milling, flip mill switch off and leave mill open for liquid nitrogen
to evaporate.

Cleaning mill parts: Mill parts must be cleaned immediately after processing.

a.

> @mpaoT

Separate all mill parts and scrub individually with toothbrush using 10%
bleach.

Rinse with water and place mill parts in a bucket containing 0.1% SDS.
Brush parts with a new toothbrush in the SDS solution.

Rinse parts with water again and place in a bucgcontamlng 10% bleach.
Rinse all parts with water.

Separate the plastic cylinders from the met @rts.

Rinse metal parts in 200 proof ethanol. Ose the plastic

cylinder in ethanol as it will cayse the Ic cylinder to degrade.

Expose all the parts to U hg t for @%lmum of 2 hours-overnight. The
UV lightin a blologlcal taLinker can be used. All parts
exposed to bone du (12 @aﬁed face up towards the UV light. The
mill tubes need to S\ ndl 0\|

13.  Continue to Large @me D&ﬁherallzatlon Extraction Procedure.

&

& O
35
O &

QO
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LARGE VOLUME DEMINERALIZATION EXTRACTON PROCEDURE WITH
QIAGEN M48 LOW ELUTION

A.

Extraction Sample Set-up

1. Set up work area; obtain samples, conical tubes for controls, and reagents (0.5M
EDTA and 20mg/mL Pro K).

2. Label two extraction negative control tubes.

3. Have a witness confirm the order of your sample sets@ls will be your
“Bone Incubation” witness.

&
4, Add 9mL 0.5M EDTA and 20Q.L Pro&o eacK e.
5. Vortex thoroughly and paraflln?ﬂ}\sa

6. Place samples in shaker@ u@at 56°C at a speed of 124 RPM overnight.
Shaker should default se ngs

Programming/using th @ QO

To program the sha use t@?\‘Select” button to highlight the fields on the right of the
control panel. field id@ghlighted the up and down arrows can be used to set field

to the appro@ u Once samples are in the shaker, close the cover and select the
“Start” butt Sam hould begin shaking at set RPM’s. Before opening the cover to
remove sa%es, s the “Stop” button and allow samples to come to a stop. If shaker
starts to beep opening or closing cover hit the “Select” button once. (This beep is
signaling that temperature has dropped from the setting that was selected.)

Clean-up

1. Remove tubes from shaker and set temperature to 60°C, speed at 124 RPM.
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2. Add 1.0mL of 1.0M KOH to each tube. Dispose of all KOH tips in the amber

10.

11.

12.

13.

hazardous waste bottle labeled “potassium hydroxide”.

Eye protection must be worn when handling 1.0M KOH. Avoid contact of
reagent with metal part of pipette when aliquotting from reagent container.

Vortex thoroughly and place on shaker once it has reached 60°C for 5min.
Vortex all samples and place in large centrifuge at 2500 RPM for 3-5min.

Label 10K Amicon tubes (tops and sides) the same \A@he extraction sample set

is labeled. (b
O
d

Have a witness confirm the order ofvgur san@ ensuring that they are
correctly set up for transfer to th le
be your “Bone Clean-up” witn K

ectl Amicon tube. This will

Transfer the supernatant of@ samples to Amicons. Throw away
incubation tubes in the aste trash.

Spin Amicons in @ e at 4000-4500 RPM for an initial 45-60min. The
Eppendorf ce vw,& reach 4000 RPM.

Continu \g\lng samples are at or below thqub@8ark on the Amicon

tube.Q~ 0

Oncgundecfﬁﬁl, remove the top of the Amicon tube, pull out the filter portion
and dr the liquid in the bottom of the Amicon into a sink with running
water.

Replace the filter in the tube. Add 5mL sterile water to each Amicon.

Spin again at 4000-4500 RPM for 10-15 until sample is at or below thg 500
mark on the Amicon tube.

Repeat steps 10-12 one more time for a total of 2 sterile water washes.
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14.

15.

16.

17.
18.

C. M48 large volume-lov@pr@gre

Label stratalinked M48 tubes the same way the incubation and Amicon tubes
were labeled.

Have a witness confirm the order sample set to ensure that the Amicon
sample will be transferred to the correctly labeled M48 tube. This will be
your “M48 tube set-up” witness.

Using a 20QlL pipette and sterile water, bring the volume of the sample in the
Amicon tube up to 5Q4L.

Using the pipette tip, move it across the bottom of t QQQﬂcon filter to re-suspend
sample with sterile water. Tilt the Amicon so sa ollects to one side and
draw up the sample, placing it into the labeled ¥ ube. Throw away Amicon
tubes when finished in the biohazarwash. K

Samples should be processede\the @/ithin 48 hrs of extraction clean-
up. If M48 processing canndt dooi' mediately after extraction, keep
samples in a freezer un'6 edt{g n be done.

&

incubated. No ontr, re introduced for this procedure.

NOTE: G2 and &%«e NO&ded to the samples and the samples are not

1.

Op%’on @48 computer. Save this sheet by going te-BS&e As and
save the sh o the “SampleName” folder on the desktop with “File Name:” in
MMDD@MM format and “Save As Type:” set to CSV (Comma
delimited)(*.csv). Use the original extraction date and time.

Click “Save”. A window statingThe selected file type does not support
workbooks that contain multiple sheetsill open. Click “OK”.

A second window asking “Do you want to keep the workbook in this format?”
opens. Click “Yes”.

Open instrument program on computer and set prograiratgé volume v1.T.

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

7. Set sample volume to 500uL

8. Set elution volume to 50uL

9. The next prompt asks to ensure the drop catcher is clean. In order to check this,
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 witl/0% ethanol. When
the catcher is clean, replace the tray, close the door& click “OK” in the
window.

N

10.  Make sure that the chute to the sha conta@bin is clear for the tips to be
discarded. Click “Next”.

11. The software will calculate tlps necessary for the run. Place tips in
the tip rack(s) if necessa g racks, make sure that the pipette tips
are correctly seated |n ck a:{g ush with the robotic platform. Tips are
located in three ra T es s may be filled one at a time, BUT you must fill
a whole rackat ack is filled, reset the tip rack by clicking on
“Yes tip rack ¥0s are being added to the robot click “No”.

TIpS neegredifor i&@v
# Ies\ 12 18 24 3( 36 ap 48
#Tips ) 30 | 42| 54| 66| 78 o 10p 114
12.  After you are finished, click “Next”
13.  Obtain stock bottles of reagents and record lot numbeisll the reagent

reservoirs as stated below. All reagents are stored in their respective plastic
reservoirs in the metal rack, labeled with the lot number of the reagent that they
contain, and covered with Parafilm, EXCERAe magnetic resin. The resin is
disposed of after every extraction. Vortex the magnetic resin solution well, both
in the stock bottle and in the reservoir, before adding it to the metal rack (see step
13 for preparation of MagAttract Resin). 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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14. Remove the Parafilm and lids from the reagents, and fill the reservoirs to the
appropriate level using solutions from the working solution bottles using the same
lot as labeled on the reservoir. If not enough of the same lot of a solution
remains, discard the remaining solution from the reservoir, rinse and re-label the
reservoir with the new lot number. When filling the reservoirs add
approximately 10% extra to the volumes recommended below to account for
the use of the large bore pipette tips:

# of Large Large Large Large Small Elution Small
samples | reservoir | reservoir | reservoir | reservoir reservb buffer | reservoir

Sterilize | Ethanol | Buffer Buffer SteM (TE™) Poly A

d Water (mL) MW1 MTL (mL) RNA -
(mL) (mL) (mL) & Qﬂ ) Magnetic

>\ Resin

}\b@ S (mL)
6 10.0 11.8 ,\\(.2 OO0 35 1.6 15
12 18.4 22} / 12. 10.3 5.9 1.9 1.7
18 26.9 Q}@ \1@.3) 14.7 8.4 2.2 1.9
24 35.3/044.2‘ f\Q4.3 19.0 10.8 25 2.1
30 43\ 55&) 30.0 23.4 13.3 2.8 2.3

~
36 \%2 h&.‘s 35.7 27.8 15.7 3.1 25
42 \60.6 \Y) 76.6 41.4 32.1 18.2 3.4 2.7
$< ;s‘b 87.4 47.0 36.5 20.6 3.7 2.9
Note:V B

C

ottle W1 require the addition of ethanol prior to use. See bottle for
tion of ethanol addition and instructions for preparation if needed.

15.  Follow software instructions to prepare reagent rack. Software will indicate the
reagent, reagent position in the rack and amount of reagent to use.
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Refer to the table below for amounts of 1000ng/uL Poly A RNA stock solution to
add for resin preparation:

Volume of 1000ng/uL Volume of Total Volume of
Samoles stock PolyA RNA Untreated RNA Treated
P solution added to resin MagAttract Resin MagAttract Resin
(uL) (uL) (uL)
6 samples 4.4 1497.8 1502.2
12 samples 5.0 1697.5 , 1702.5
18 samples 5.6 1897.2 ,\(')\ 1902.8
24 samples 6.2 2096.9 () 2103.1
30 samples 6.8 22468, 2303.4
36 samples 7.4 é 3 2503.7
42 samples 79 \'N | ~hos.0 2703.9
l\\ ( o
48 samples 8.8) \J 2895.7 2904.2
\ )
The pretreated resin m Q§ in a 15mL conical tube and then added to
the appropriate res irfor a n to the platform in the amount dictated by the
protocol. Vorte@ resm in the container before pipetting into M48
reagent contai d \‘{ the M48 reagent container once the PolyA dilution
has been ad
Place 0|rs %e metal rack in the following locations. The plastic

res the rack one way. Check the directions of the notches
|§3ho int mtcthe robot:

Size Reservoir Rack Position Software Tag Reagent
Large reservoir L4 Rea 4 Sterilized Water
Large reservoir L3 Rea_ 3 Ethanol (100%)
Large reservoir L2 Rea 2 Wash Buffer 1 (Buffer MW1))

Lysis and Binding Buffer

Large reservoir L1 Rea_1 (Buffer MTL)
Small reservoir S6 ReaS6 (empty)
Small reservoir S5 ReaS5 (empty)
Small reservoir S4 ReaS4 (empty)
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Size Reservoir Rack Position Software Tag Reagent
Small reservoir S3 ReaS3 Sterilized Water
Small reservoir S2 ReaS2 Elution Buffer (TB)
Small reservoir S1 ReaS1 Magnetic Particle Resin
16.  Flip up the “container interlocks” and place the metal reservoir holder onto the

17.

18.

19.

20.

21.

22.

23.

24,

left side of the robotic platform in the proper position. DO NOT force the
holder into place and be careful not to hit the robotic arp& After correctly
seating the metal holder, flip down the “container int ks” and press “next”.

Click “Next” when you are prompted to write a@.

Place the sample preparation te\®§ on t%@) ot. One tray for every 6 samples.
Click “Next".

Place empty, unlabeled q(eh@n tubes in the 65 degree (back) hot block,
located on the right sid |c platform. Make sure tubes are in places for
any blank samplesgck “N

Print labels fo&@ L top tubes for final sample collection in the robot.
Placelabaz\ mL sample collection tubes in the 8 degree (front) cold
block lect] final samples. Make sure tubes are in place for any blank

”%

Make I@lelutlon (add 30uL of PolyA to 90uL of irradiated water) and
add 2.5uL"of PolyA dilution to each M48 sample tube.

Vortex samples and centrifuge if needed. Do not obtain a pellet in M48 tube from
over centrifuging. If pellet occurs, vortex slightly to re-suspend before placing
sample on M48 instrument.

Fill “Blanks” with 500uL sterile H20.
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25.  Make sure all of the lot numbers are recorded. When they are ready, have a

witness confirm the order and labels of both the sample tubes and the labeled
1.5 mL final sample collection tubes. The robot setup witness should also
verify that all plastic ware is in the correct position and correctly seated in

the platform. This will be your “Robot Setup” witness.

26. Click “Yes” when asked to input sample names.

D. Importing Sample Names O\

1. At the sample input page, click “Import”. (8\'

2. The Open window will appear.“Lo%ln:" eg d automatically be set to a
default of “SampleName” If n t?\ cor@ pathway to the folder is My
Computer\C:\Program Files\G -4 Qort\SampIeName. (The SampleName
folder on the desktop is a skoitgut tq thisfile.)

3. Select your sample na@e a\&%ck “Open”. Verify that your sample names
have imported cor y. D Qot be concerned if a long sample name is not
completely displ tif@all window available for each sample.

4. Manually t@ t eé®'“Blank” for all empty white fields.

5.

1.

Click Qg) &

Verifying R&Tot S@gb and Starting the Purification

In additioQto confirming theosition of all plasticware and samples, check the
following conditions before proceeding:

All plasticware (tips, sample plates, tubes) is seated properly iL1 the

robotic platform v
Metal reservoir rack is seated properly, UNDER the interlocks v
Interlocks are down v

Sample tubes, elution tubes and sample collection tubes have

added to the platform in multiples of 6 as follows:
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Empty 1.5 mL tubes are filling empty positions for both sets v
of elution tubes in the cold and hot blocks
2.0 mL sample tubes filled with 500uL of sterile H20 are in v
empty positions of the sample rack
2. After confirming the position and set-up of the plastic ware click “Confirm”.

3. Click “OK” after closing the door.

4. Click “Go” to start the extraction. Check that the b%gached to the waste chute

is open and clear. .
$
5. The screen will display the start tiR emai ime, and the completion time.
6. Monitor the extraction until t NA sample from the sample tubes to
lIs to\e ure proper mixing of magnetic resin and

the first row of sample pl
DNA sample. %

7. At the end of th Qractl results page will be displayed indicating the
pass/fail status Six samples.

F. Saving Extractlﬁﬁ\po@

e extraction, a results page will be displayed indicating the
passiXa @s of each set of six sample€ NOT click “Next” until you have
exporte@e results. To export results, click on the “Export” button. 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.

2. In “File Name:”, name the report in the format, MMDDYY.HHMM. Set “Save
As Type:” to Result Files (*.csv). Use the original extraction data and time. For
instance, an extraction performed at 4:30pm on 5/14/06 would be saved as
051406.1630.csv.

3. Click “Save”.
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4.

5.

1.

10.

11.

Drag a copy of the result file into the appropriate LIMS SHARE folder.

Proceed with clean-up and sterilization.

Post-Extraction Clean Up and UV Sterilization

Remove samples (from the 8 degree (front) cold block) from the robotic platform
and cap with newly labeled screw caps.

Wipe down the robotic platform and waste chute with_ EthamsD NOT USE
SPRAY BOTTLES. Discard used pipette tips, 9& e tubes, and sample
preparation plate(s).

Replace the lid on the magnetlc S|n re@mr and vortex remaining resin
thoroughly. Discard the Magne iately with a 1000uL pipetteman.
Rinse the reagent container V\NQ de -i @i water followed by ethanol and store

to dry. q/ \

Cover all other reage 0%2 d Bée with Parafilm for storaAKE SURE
RESERVOIRS A ABE WITH THE LOT NUMBER OF THE
REAGENT THE TA@ d that the lot numbers have been recorded.

and all r full. Ensure that the pipette tips are correctly seated in the
rack e robotic platform.

Cllcv xt”.

When p@ ed “Do you want to perform a UV sterilization of the worktable?”,
click “Yes".

Replace@\ el ment that were used during run. There are three racks,

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

Store the extracts at 2 t8GBor frozen.

In the LIMS system, navigate to the Data Entry page, assign the samples to a
storage unit (cryobox), and import instrument

Have a supervisor review the run, and submit samples at neat and/or 1/100
dilutions, as needed for real-time PCR analysis to determine human DNA
concentration (refer to Section 4 of the STR manual).
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12. COMPLETE THE M48 USAGE LOG WITH THE PURPOSE, PROGRAM,

PLATE, AND ANY COMMENTS ARISING FROM THE RUN.

H. BioRobot M48 Platform Diagram

A-1

C-1
A-2
A-3
A-4
D-5 D-
E
O~
| 0\) &
Q)
\<</ O
D o2 || oa || o :
B-3 ‘?b l e\
0O~ G-1

Figure 1. Diagram of Robotic Platform of the QIAGEN BioRobot M48.

A (1-4)
B (1-3)
C (1-3)
D (1-8)
E
F
G (1-2)
H

Large Reagent Reservoir Positions
Small Reagent Reservoir Positions
Tube Racks

Sample Plate Holders

Hot Elution Block (65°C)

Cold Final Elution Block (8°C)
Sample Tube Racks

Waste Disposal Chute
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Troubleshooting
Error Cause/Remedy

Resin/sample is being drawn up into
pipette tips unequally

Report problem to QA. Resin buffer has
evaporated. O-rings are leaking and neq
service.

d

Crystallization around®irow of wells in
sample plate

Forgot to fill empty sample tubes with
500uL of sterile HO (4

BioRobot M48 cannot be switched on

BioRobot M4 kr?ot receiving power.
Check that th er cord is connected

th workst nd to the wall

(0]

Computer cannot be switched on

R )

\\)‘Ci@@er is not receiving power.
Ch at

the power cord is connected
puter and to the wall power outlg

the

(0]

—F

v \}
BioRobot M48 shows no mm@ﬂw)t V\Q{@)Robot M48 is not switched on.
a protocol is started r Check that the BioRobot M48 is switche(

on.

2/0 ~O

BioRobot M48 sho or IU

movement when toc%&arted
& &

The pipettor head may have lost its hom
position.

In the QIlAsoft M software, select “dhual
Operation/ Home”".

\1%4

. A\ Y .
Asplrated%ﬁld d(§s)from disposable
tips. Q

Dripping is acceptable when ethanol is
being handled. For other liquids: air is
leaking from the syringe pump.

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

If the problem persists, contact QIAGEN
Technical Services

Revision History:
November 28, 2010 — Initial version of procedure.
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Note: When using the High Sensitivity DNA Extraction Procedure, the Microcon
procedure in Section C of that Procedure must be used.

In order to allow for duplicate amplifications, the final volume should be betweeh 20150
pL. See Table 1 for minimum sample concentratiomireqents. Refer to the LIMS manual
for Forensic Biology for specific procedures within the LIMS system.

1. Fill out the Microcon documentation. Label a sufficient number of blue Microcon DNA
Fast Flow sample reservoirs and insert each into a labeled collection tubes.

2. Pre-coat the Microcdhmembrane with Fish Sperm DNA in a\@adiated
microcentrifuge tube or 15 mL tube:
N

a. Fish Sperm DNA Preparation b‘

I. Add 1 uL of stock Fish Qpé(m T;,?olution (Img/mL) to 199uL of
I

irradiated water for sa the microcon sheet.
QO
@‘éag O 1 sample
Irra té:i Watex 199 L
spern(DM (1mg/mL) 1puL

i. O u h|s Fish Sperm DNA solution to each Micrdtarbe.
@ ou the membrane. The volume for one sample is shown
to the microcon documentation for the calculated value.

NOT Gamples with 400 pL of digest solution, make a 20 pL solution of
@L of Fish Sperm DNA (1mg/mL). Mix well and add this solution
to the membrane. Ensure that the entirety of the membrane is
covered. In this manner, all of the digest may be added to the
Microcon® membrane for a total volume of 420 uL.

3. Process 50 lpof TE™ solution as a Microcon negative control. Make sure to use the
same lot that will be used to dilute the samples, and don’t forget to label the final
negative control tube with the Microcon date and time.

4. Spin each DNA sample briefly. Have a witness confirm the order of the samples and
Microcons.
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10.

11.

12.

Add each sample (0.4 mL maximum volume) to the buffer in the reservoir. Don’t
transfer any Chelex beads, or in case of an organic extraction sample, any organic
solvent! Seal with attached cap. Avoid touching the membrane with the pipette tip!

Return the original extraction tubes to their storage location. Do not discard the empty
tubes.

Place the Microcon assembly into a variable speed microcentrifuge. Make sure all tubes
are balanced! To prevent failure of device, do not exceed recommended g-forces.

Spin at 500 x g (2400 RPM, Eppendorf) for 12 minutes at ro@temperature.

** FOR CONCENTRATION ONLY, SKIP STEP 9 AND{‘@CEED TO STEP 10 **

@'

FOR PURIFICATION of the DNA sa \}e ad of TE* solution and repeat
Steps 7-8. Do this as often as ne s rate a clear extract, and then continue

with Step 10. When performl tple steps it is necessary to empty the bottom
collection tube |nterm|ttently

NOTE: When purifyin Ie a Iow DNA concentration it may be advantageous
to use seve nd to also reduce the volume to achieve both, a
cleaner s and@\ creased DNA concentration.

Remove as fro trlfuge Visually inspect each Microcon membrane tube. If it

appears th oret 0 uL remains above the membrane, centrifuge that tube for 3
more minut§s at rpm. This process may be repeated as necessary.

Open the attach¥d cap using a tube opener and pid2d". Avoid touching the
membrane with the pipettetip! Separate the collection tube from the sample reservaoir.

Place sample reservoir upside down in a laéled collection tube, then spin for 3
minutes at 1000 x g (3400 RPM Eppendorf). Make sure all tubes are balanced!
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13. Remove from centrifuge and separate sample reservoir. Measure resulting volume using
an adjustable Micropipette, record volume on worksheet; adjust volume to desired level

using TE*
A. Clean-up for high DNA concentrations: reconstitute to starting volume.
B. Low DNA samples (clean-up and/or concentration): adjust to 20-50 p

(depending on amplification system)

14.  Transfer the DNA extracts and the Microcon negative control to newly labeled 1.5mL
Eppendorf tubes and store extract for later use. Note storag é@atlon on the
documentation. (b

15. Calculate resulting concentration or submit to real—tin&&R analysis to find the new
DNA concentration. b‘ .&

ATTENTION: Do not store the DN}\}\ the@@con vials! The lids are not tight
enough to prever\(aypor

Q‘” &

Lint, bone dust and other p gﬁ the membrane. If the liquid does not go down,
collect the sample from eran |str|bute the supernatant to multiple filters or a new
filter. Pipet off the cIe sMpern @t without disturbing the particle pellet. Microcon negative
controls should be ac\s gly.

Troubleshooting:

If the problem per sts, tI@gbecmc Microcon lot number might be faulty. Notify the QA Unit
and try a different lot
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TABLE 1:

Identifiler O | Identifiler O
28 cycles 31 cycles

Minimum Desired Template 100.00 pg 720.00 pg

Template volume for amp 5uL 5uL

Minimum Sample

Concentration in 200 pL 20 pg/pL Mpg/pL <

O
Minimum Sample X7
Concentration in 200 pL prior | 5 pg/uL N/
to Microconning* to 50 pL 2N\
O

Concentration in 200 pL prior L
to Microconning** to 20 UL~ PO'H

Minimum Sample b‘ -
'\X\'@/u 0C>{0.40 to 70.10

4.00 to ~1.00

For LCN samples: Minir@ AN
Sample Concentratiorﬂlb u%zg@) Pg/uL pg/uL
(0] proces Wi
p

*  Sample concentratiopy ith a Microcon DNA Fast Flow and elution to 50 pL

**  Sample concentratj 0 pr s@n with a Microcon DNA Fast Flow and elution to 20 pL
A Samples with le 0 p@ampliﬁcaﬂon may be amplified upon referral wlit€ hhe

supervisor \
0\8 @Q

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.

July 16, 2012 — Specific worksheets were removed and replaced with generic terminology to accommodate LIMS.

December 28, 2012 — YM100 microcons were discontinued by the manufacturer. The manufacturer is now producing the
DNA Fast Flow Microcons. All references to the YM100'’s have been revised to the “DNA Fast Flow,” including the
title of this procedure. Spin times in Steps 8 and 10 have been revised for the new microcons.

April 1, 2014 — Removed the option to use PolyA RNA in Step 2; removed the use of Trehalose and irradiated water.
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Note: For oral or buccal swab exemplars, quantitation need not be performed. Rather, 2
uL of a 0.1 dilution of extract can be submitted diretly to amplification for each sample.

A. Work Place Preparation

1.

B. Sample Dilution AQ/O Q

Retrieve clean racks, cap openers, Rotorgene 0.1 mL tubes and caps,
microcentrifuge tubes, and irradiated GIBCQLTRA PURHE] distilled water
from storage or the Stratalinker.

Apply 10% bleach followed by water and/or 70% Ethb@ to the entire work
surface. Cap openers, racks, and pipettes may b;@aned in a similar manner.

For LCN samples, all Rotorgene setup steps Si

be carried out under a

hood. '\b‘ OK

a.

b.

For LCN samples, the 1t6)mL r;czfaentrifuge tubes and water aliquots in
1.5 mL tubes must be ijr, diatiJ 30 and 45 minutes, respectively.

Rotorgene tubes a63 ps sed as packaged.
N

If necessary, dilutgz\kasa@tracts (as with HCN samples).

1. LabelQ'ga%erg dilution tubes with sample name and dilution.

2.

3.

Plac8 eac ion tube directly behind the corresponding extract tube in a rack.

Add the a;propriate amount of diluant (irradiated water or TE) to each dilution
according to Table 1.

a.

Sexual assault semen and saliva samples, scrapings and other samples that
are extracted with the “Chelex other” or M48 method, and bone samples
should be measured with a neat and a 1/100 dilution.

Blood and buccal samples and all burglary samples may be measured with
a 1/10 dilution only. This will capture most concentrations. If necessary,

a second measurement may be taken with either a neat or a 1/100 dilution.
LCN samples should be measured with a neat dilution. If necessary, a

1/10 dilution may be made if one suspects inhibition.

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

Close all caps.
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4, Open 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.
TABLE 1: OK
o
Submission 1 . O\Submission 2
L Water | . ). Water
Dilution 1 | Sample N& D(U\t&t% 2 Sample or TE

HCN N\ ~O
. g

Semen and sg!lva Neat 5 q/ O\C. 1/100 2 pL 198 ul

(amylase positive) &J @)

samples Q- &

HCN >;’ OQO'

Scrapings or Neaté 6 0 1/100 2 uL 198 ul
“other” extractions \\ -

HCN exemplars

Bome rﬂ%’a‘ “\ -@Q" uL | o 1/100 2uL | 198 pL
HCN exemplars~y\, > 1/100 or neat | 2 pL or | 198 pL
Blood or S:Ii\(%g 1/}.%{\ 2 UL 18 L (if necessary) N/L}A or N/L,lb\
HCN - \> 1/100 or Neat| 2 pL or | 198 pL
Blood Samples C @10 2 HL 18l (if necessary) | N/A or N/A
Touched objects ¥ -

and/or LCN Neat N/A N/A : 2 uL 18 pL
Samples (if necessary)

In order to conserve, neat LCN samples may be taken from the extract tube and added to
the quantitation tube directly (no neat submission tube is necessary). However, 1/10
dilutions should be prepared in advance as specified above.

C. Remove reagents for the master mix from the reagent freezer/refrigerator

1. Retrieve MgC}, 10X PCR buffer, BSA, dNTPs, TAQ GOLD, unlabeled “EB1”
and “EB2” primers, and SYBR Green | from the freezer, irradiated GIBCO
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ULTRA PURH] distilled water from the refrigerator, and DMSO from the
cabinet.
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2. Store reagents, except DMSO and water, in a Nalgene cooler on the bench.

3. Record lot numbers of reagents.

4, Just before initiating “sample preparation”, place MgC0X PCR buffer, BSA,
dNTPs, and unlabeled “EB1” and “EB2” primers on a 48-position
microcentrifuge rack in order to thaw these reagents.

D. Standard Curve Preparation \O

1. Retrieve 1600 pg/pL standard DNA from the fr%& and record lot #.

2. Ensure that the contents of the ]Bg pg/u L@&dard DNA tube are thawed and
removed from the cap, by centr( mg@ be.

3. Labeltubes as follows: 4(031 0, 2@ 25, 1.56, 0.39, and NTC (no template
control or O pg/pL).

4. Add 15 pL of irr g& tubes 400, 100, 25, 6.25, 1.56, 0.39, and the
NTC. Pipet ti ot to be changed to add water to empty tubes. Close all
caps. \2\

5.

0.25 % |Iu\5®

In or§er to ach dilution thoroughly, either pipet the dilution up and down
several or vortex each dilution and subsequently centrifuge the tube at no
more tharY 3000 rpm for 3 seconds.

a. Open only two consecutive standard DNA tubes at once starting with the
1600 and the 400 pg/uL tubes.

b. Mix the DNA solution in the 1600 pg/puL. Take 5 pL of standard DNA at
1600 pg/pL and add to the 400 pg/uL tube, and thoroughly mix the
contents.

C. With a new pipet tip, take 5 pL of standard DNA at 400 pg/pL and add to
the 100 pg/pL tube, and thoroughly mix the contents.

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

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

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.

E. Sample Preparation
1. Remove 1500 pg/uL calibrator from freezer and record lot number.

a. Vortex the calibrator thoroughly and centrlfuge@ tube at 3000 rpm for
approximately 3 seconds.

b. Make three 0.166 dilution (mg‘of the @ator with 4 pL of the

calibrator and 20 pL of irr
2. Vortex all samples mcludm&ﬂ‘; star\g& NTC, calibrator, and the dilution

and/or extract tubes

3. Centrifuge all sam rlefly seconds at no greater than 3000 rpm; this will
prevent the DNA ing at the bottom of the tube.

4. Witness S
Arrange & er accordlng to the sample documentation in a 96 well

rack
I les in exactly the same place on the rack as they will appear
ver positioned in the rotor.

I’ he top of the sample tubes with rotor well identifier or tube labels.
Ha¥e a witness confirm the sample locations.

F. Master Mix preparation
1. Remove the SYBR Green | from the Nalgene cooler and prepare a 1/100 dilution.

Take 2 uL of SYBR Green | in 198 pL of irradiated water, vortex, and tap the
tube on the bench to consolidate the reagent at the bottom of the tube.

2. Mix each reagent before adding.
a. After each reagent has thawed, vortex each reagent, with the exception of
TAQ GOLD.
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b. Centrifuge reagents in the table top centrifuge at 3000rpm for

approximately 3 seconds.

3. Add each reagent in the order as it appears on the documentation. Thoroughly
mix each tube reagent by pipetting up and down, or vortexing briefly. If
vortexing, afterwards tap the tube on the bench to prevent the reagent from being
trapped in the cap.

4, For total reagent volumes above 20 uL, use a P200 even for multiple dispenses as
opposed to one dispense with a P1000. To ensure accuyate pipetting, aspirate and
dispense the reagent as specified on the run sheet. \

5. After adding each reagent, place the reagent ’s@h the Nalgene cooler, or for
water and DMSO, in the opposite ccﬁler of t well microcentrifuge rack.

6. Thoroughly mix the master mi@vorm@. Tap the tube on the bench to
prevent the reagent from b rap i the cap and/or centrifuge briefly for
approximately 3 secondsQJ

IX to t proprlate number of Rotorgene tubes. Fill
o] ions 1-16 or Al to A8, and B1-B8 in older rotors).
After adding mb‘% tubes, re-vortex the master mix and ensure all of

the master ated by tapping the tube on the bench and centrifuging
briefly fo roxi y 3 seconds. Use a new pipette tip.

Seeﬁgﬁ 2 for reagent concentrations; calculated amounts for n+10%n
samples wifixhisplay rounded values for pipetting.

7. Add 23 pL of mast
tubes in a vertic
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TABLE 2:
Reagent Concentration uL*for 1 Rx
Irradiated GIBCO O ULTRA
PURED distilled water 8.3(8.26)
10X PCR Buffer 10mM Tris/5S0mM KCL | 2.5
25 mM MgCl, 275 uM 2.8 (2.75)
5 mg/mL BSA 0.525pg/pL 4.0
2.5 mM dNTPs 200 uM each L |20
DMSO 8% X7 | 2.0(1.96)
1/100 dilution of 10,000X SYBR QY
Green | 100x ?\\(\ 0.3 (0.28)
20 pmol/uL Primer EB1 \]\(DNIM 0\ 0.5
20 pmol/uL Primer EB2 A\\ 0.4 3 0.5

S
5UML ABI Tag Gold _ ,\ ¥ | A 0.3 (0.25)
V M 3

Total volume A\ 23.00

*Reagent amounts a Iculategiying two significant figures. However, for the

purposes of manu ior@ one significant digit is shown.

G. Sample Addition \2§ Q\'
1. In ord oid reation of aerosols, thoroughly mix the contents of each

tub Ipettj p and down repeatedly.

2. Add 2 p@éach sample, including the standards, NTC, the calibrator dilution,

and the s¥mple dilutions and/or extracts, to each tube with master mix.

a. If necessary, in order to conserve sample, only 1 pL of sample may be
measured. Note this on the sample documentation and double the
resultant value to accurately reflect the sample’s concentration per
microliter.

b. Every four reaction tubes, place caps on the tubes. (The caps are attached
in sets of four.)
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C. Number the first cap in every set of four as they will appear in the rotor.

(1 for 1, 2 for 2, etc. For the older rotors, 1 for Al, 5 for A5, 9 for B1 etc.)
DO NOT label the tube itself, as this may interfere with fluorescent
detection.

. Create an Excel sheet and save it in the appropriate folder on the network.

. Enter run information in the Rotorgene usage log.

pressing in the middle silver stem in the RG6000 or ewing the center piece
in the RG3000. Remove either the silver clip fro l@ G6000 rotor or the silver
ring from the RG3000 rotor. Add tubes to the r Ensure that tube 1 is in
position 1, etc. or in older rotors, 1 |w posm{ 1 etc.

. Open the machine. Remove the circular rotor from the '!Qstrument by either

. Ensure that all positions on theré(or ac)]@d (using blanks if necessary).

. In the RG6000, add the I|p @he rotor, lock into the Rotorgene, and close
|

machine. In the RG3O ver ring and screw the rotor into the

Rotorgene, lockin rotor ce. Ensure the silver ring is in place and sitting
securely in the r GF Close machine.

H.  Software Operatlc{» Q

1.

2.

Opeanl’an@elevant sample sheet, and then collapse the window.
Ope Rotoéi?e 6 software on the desktop.
Click File,:klew, Casework, and click “new”

In the wizard

Ensure that the “Rotorgene 72 well rotor” is highlighted

Make sure that the box next to “locking ring attached”, is checked.
Click “Next.”

Type initials for Operator and add any notes (extraction date/time)
Reaction volume should be “25 pL”

Sample layout should be “1, 2, 3...”

Click “Next.”

@roooop

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

ESTIMATION OF DNA QUANTITY USING THE ROTORGENE ™

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 9 OF 19

h. In the RG3000s, click “Calibrate”. In the RG6000, click “gain
optimisation”.

I. “Perform Calibration before®lacquisition”

ii. Click on “calibrate acquiring” (RG3000) or “optimize acquiring”
(RG6000).

iii. “This will remove your existing setting for auto gain calibration?”
The window appears, click YES. A green gain window will open.
Click “ok”, then “close”.

Iv. Note selecting “calibrate all” will attempt to calibrate for all
channels known by the software whereas_*Calibrate acquiring” will
instead only calibrate those that have @used in the thermal
profile defined in the run such as F Green.

V. Click next in wizard and “start rurb\

5. “Save as” the RG#, date and ti ?‘exan@ “RG1Q112904.1400” for a run on

RG1 on Nov 29, 2004 at 2:0 (i:/qz L(G{),thve folder.

6. Sample sheet Wlndow
a. Expand the Exc ple@eet window. Copy all of the control and

sample n
b. Paste the@ a@?mple names in the appropriate rows in the
Rotor dow by right clicking and selecting paste.
C. ett% ?
I. O ive @ centration format: 123,456.78 unit pg/pL
Q~ @tegory

Standards: std
Oé‘} Zero standard: NTC
Q 3) Samples and calibrator: unk

ii. In all wells with standard, calibrator or sample, select “YES”

d. Hit “Finish”

See below for cycling parameters that should not be changed:

95°C 10 min
94°C 15 sec

35
68°C 60 sec cycles
72°C 30 sec
72°C 15 sec
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The run will approximately require 1 hour and 40 minutes for completion.

7. Following the initial heating to activate the TAQ and the gain calibration, the raw
data will appear on the screen. With this information, one can monitor the
progress of the run. Fluorescence for the highest standard should be apparent
from ~ cycle 15.

8. Previous run files may be examined while the computer is collecting data.
a. Collapse the window.
b. Double click on the Rotorgene icon on the desktgf.
C. The computer will prompt that another versio e software is running

and ask if you want to run an analysis vers'&@nly. Click yes.
S
Clean Up b‘ .&

1. Return water, dNTPs, MggllO)‘%CR lﬁf)ﬁ) BSA, DMSO, EB1 primer, EB2
primer, TAQ GOLD and wa\rt es% ny remaining reagents to the working

reagents box. QJ

2. Dispose of all dilutiwbes {t} standard, calibrator, and SYBR Green I.
Sample aliquots e ordd until assay success is confirmed.

N
J. Sample and Data e
&;2??@ @Q

1 Store S in@yobox in the DNA refrigerator. For LCN, the extracts should
be Qa'm t A refrigerator in the pre-amp room in the designated area.

2. Ensure@c}xe data from the assay is in the folder labeled “RG data” under the
ri

approp Rotorgene folder.
3. To transfer over the Rotorgene data to the network:
a. After the run is done, save and exit out of the Rotorgene software.
b. In the Log Archive, go to the appropriate run folder.
C. Copy the run into the appropriate Rotorgene “RG data” folder on the
network.
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K. Analysis

1. Analysis may be performed on the instrument computer or any computer that has
access to the software.

2. Open Rotorgene software on the desktop. If the computer is not connected to an
instrument, when the software indicates that the computer cannot connect to the
instrument on serial port COM1, select “run in virtual mode”.

3. Click “Open” and click on the run to be analyzed in th@G data” folder

4, Click “Analysis” on the toolbar. ’\Q
a. Select “Quantitation”, “Show’ 6

I Three windows wil m?n‘withﬁgstandard curve, the samples, and
fluorescence. r\ Qﬂo

il If a “Calculat maticNHreshold” window opens up, click ok.

iii. Ensure that%@e’and “slope correct” are selected on

the tool b&)~ X

iv. Sele tab “ settings”.
1) &s t the NTC threshold is set to 10%.
@ The bex under the “reaction efficiency threshold” should
e selected however.
0\2?) @itk “OK”
If f the settings need to be corrected, “auto find threshold”
Q‘ be performed again. (“Auto find threshold” can be found in

; O e lower right corner of the screen if the “Quantitation Analysis”
graph is selected.)

b. Check if any sample curve crosses the threshold at an early cycle due to
background fluorescence. The sample in question would have no value,
but the normalized data would display a curve that crosses the threshold
both at an early and at a later cycle.
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L.

In order to avoid disabling the dynamic tube normalization setting, move
the threshold to the right, ignoring the first few cycles, so that the sample
does not cross the threshold. This can be achieved by the following:

I. In the normalized data windowpane, on the lower right side, under
CT calculation, change the number for “Eliminate Cycles before:”
from 0 to 1-5. Chose the smallest number where the threshold
does not cross the data curve in question.

il. Alternatively, select the grid immediately to the right of “Eliminate
cycles before”. This allows manual mani Q’;\tlon of the starting
cycle number of the threshold. \66

iii. Reanalyze the data by selecting “au& threshold”.

C. One may also manually manwlate thiértlcal position of the threshold
on the standard curves.
I. Select the grid to \Q rlg e threshold value and then click on

the red thres just the line. Moving this line
vertically wi reshold cross the standards’ curves at
dlfferent anvéhus will change the efficiency, Ct, and sample
value
il. @he@f}o optimize the distance between the Ct values of
d thus the calibrator values, while maintaining a

smg lency value.

5. Save @G& ds@mect
Report Q

1. On the “Quant results” screen, (by right clicking the table heading with the mouse
and un-checking certain columns) only pick the following columns: No., Name,
Ct., and Calc. Conc.

2. If the No. column shows the well location instead of the number, select
“Samples” from toolbar. Under “format”, select “Toggle Sample ID Display”.
Click “OK”.
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3. Select “Reports” from toolbar
a. Select “Quantitation, cycling A FAM”
b. Select “full report” double click
C. Generate report

4, Supervisors must initial all pages of the report after reviewing the assay and
incorporate them into the case record.

Assay Interpretation

\N
Standards and Controls \O

1. Check the raw data for cycling. (If the raw dat
“Cycling A.FAM” in the tool bar and fgen “Arr
below 80 RFUs, yet the reactiondfj¢ieéncy iR
SYBR Green | was thawed mor%\han If not, notify QC in order to test
stock. The assay still pass o] onditions 2b and 3 are fulfilled.

h is not seen, click on
") If the fluorescence is

standard cur.
Start norn@h

4, R? value optimum: 0.999

5. Reaction efficiencies should range from 0.80 to 1.15. Efficiencies evended
down. (For example, 0.799 fails.)

6. Two of the three calibrator values must be between 400 pg/uL and 100
pg/uL.
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7. No template controls or zero standards should be < 0.1 pg/uL.

10.

11.

12.

13.

If the no template control is > 0.1/pd., LCN samples may be amplified since
there may not be sufficient sample to retest. However, HCN samples must be re-
guantitated.

The difference between the average Ct values of each consecutive duplicate
standard concentration should be approximately two cycles.

At least one of each duplicate standard concentration shQuld be apparent
(“clicked on”). (If #10 is exercised, at least one of e uplicate standard
concentration should be apparent for 5 of the 7 re Ing standardsly one
duplicate of a standard does not yield the exp t value, but the other
duplicate is within the expected rangg, the a@nt standard may be excluded
from the standard curve calculati d\ nsel@ he sample on the right side of the
screen, and reanalyze. \ 0

Similarly, if both replicateg {}sta d are not within the expected range, they
may both be excluded 'Q he %'Sn ard curve calculation, and if all the other
parameters of the y are actory, the assay passes. However, no more
than two standa S n’@ absent.

The assay faYNf the zé‘ion efficiency, calibrator and/or non-template control
values a acce

ﬁ‘ , N order to preserve sample, if the quantitation assay fails
twic proc ampllflcatlon without a third quantitation.

Initiate re estlng of all samples in a failed run. Although a quantitation assay may
fail, the resultant values may be used to estimate the need for further dilutions for
the re-quantitation assay.
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TABLE 3:
Required Settings Required Results
Parameter Value Parameter | Value
Start normalizing .
from cycle 1 NTC < 0.10 pg/uL
Noise slope .
correction yes Calibrator 100 to 400 pg/pL
Reaction Efficiency . Reaction
threshold Disabled Efficiency 08010 1.15
Normalization Dynamic tube | Ctvalues of | ~2 cygtes between each
Method Normalization | standards cogd@Eytration
- . . Standards ore than 2 pairs may
Digital Filter Light analyzed ¢ *@e bsent
No template control . O} <1000 pg/uL or dilute and
threshold 10% . mele(\\ re-quantitate
NI ~0O

* May change if a sample curve @% thWold early (refer to Section M.4.b.ii. of this

section). % O
-

N. Creating a Rotorgene Sur@ a LIMS Import

g
QP
1. On the Roto \A We (main screen after analysis), go to the “Quant.

Results - F table (lower left window).

2. Maxi the n. By right-clicking the table heading with the mouse and un-
che? cer@iy'columns, eliminate all columns except the following:
N

O
arfe)

N
C
Calc. Conc.
3. Then, right-click mouse and select “Export to Excel”.
4, Save the data with the run name in the appropriate folder on the network.
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0. LIMS import

1. Inthe Data Entry screen for the LIMS system, import the associated .csv file that was
previously created and saved to the network.

2. Have a supervisor review the imported results.
3. The interpretation value for each sample will be manually entered by the reviewer.
P. Sample Interpretation 5\0

1. Samples that are 1000 pg/uL and above shoul&@equantltated ata 1/100 or a
1/1000 dilution. b‘

2. For amplification with Identifile Q\YFl Q MiniFiler, if the extraction
negative is > 0.2 gpL it sho@ tltated. If it fails again, the sample set
pll®clon

must be re-extracted pr|
TABLE 4: (CO Q

. traction Negative
Amp"f'catL?’aXtem N Control Threshold

YFI|eL‘ 0.20 pg/puL in 10 pL
Idepfiier™ 2_8Z§(:ycles 0.20 pg/uL in 5 L
%I’f

er ~\J 0.20 pg/uL in 10 uL
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If a sample appears to be inhibited, i.e. the curve initially increases and then
plateaus, note this in the interpretation column.

If a sample displays background fluorescence, indicate such samples in the
interpretation column.

If a sample displays low background fluorescence, i.e. approximately 10% or less
of the total fluorescence, indicate this in the interpretation column.

The neat and the value calculated from the 1/100 diluti&s of the samples should
differ by no more than a factor of 2.5. If the dilutions\ not within a factor of
2.5, the samples should be re-quantitated. Q(b

N\
Table 5 (next page) summarizes Wh'ﬁb conce@tion should be selected, if any,
for amplification. ?\ @)

TABLE 5: \(l, .
Samples {A\ ,Q\ Resolution
N = x pg/uL NN
1/100 = within +/- B r\ Select neat value
N = x pg/uL h QV
1/100 = +/- >’$ X\ Re-quant samples
No indicatjo inh&@Sn or background ¢ 4 pIes.
fluoresg€h AN
N = po/l\> o
1/10p3 <10@Q$g/uL Select dilution
N =%1000(PJFfuL

Dilutio 000 pg/uL Requant sample at a greater dilutijon

N = < 20 pg/uL, NO inhibition or
fluoresence

dilution within +/- 2.5 fold

N = < 10 pg/uL, NO inhibition or
fluoresence

dilution within +/- 2.5 fold

N = < 10 pg/uL, NO inhibition or
fluoresence

dilution within +/- 2.5 fold

N = <1 pg/uL, NO inhibition or
fluoresence

dilution within +/- 2.5 fold

Not suitable for amplification with
Identifiler 28

Not suitable for amplification with
MiniFiler

Not suitable for amplification with
YFiler

Not suitable for amplification with
Identifiler 31
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N: neat

X: quantitation value
A: sample appears t
*. sample display.
** sample displa

Dilution NO *, ** or A and yields
suficient DNA for HCN amplification
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Samples Resolution
N =* ** orA

Select dilution

N = ** dilution **

Select dilution

N=*orA
dilution * or A

Send to analyst

N=<7.5 pg/uL, NO *, ** or A
Dilution not within 2.5 fold

Not suitable for amplification with
YFiler, Identifiler 28 or MiniFiler
no further tefb%g

N=*orA
1/100 Dilution <0.1 pg/uL

"4
Re-quag@e at 1/10 dilution

1/10 dilution only = **

Am \ sufficient DNA for HCN
Plgs sting.

'\

1/10 dilution only = * orA (l/

O

?Sémple guant dictates a greater|
an 1/10 dilution factor for amp,
proceed with amp.

Otherwise, send to analyst.

Any value less thap-QNg/uL(\

Do not interpret

N ~O°
\4((;&0

luorescence
round fluorescence

hibi
gro
w b

Q
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References:

Nicklas, J. A., Buel, E. Development of Alu-based, Real-Time PCR Method for Quantitation
of Human DNA in Forensic Samples

Nicklas, J. A., Buel, E. Development of Alu-based, QSY 7-Labeled Primer PCR Method for
Quantitation of Human DNA in Forensic Samples

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Paperwork Preparation section was removed and LIMS Import section was inserted.
April 1, 2014 — Procedure revised to include information for YFiler; note added that quantitation is not necessary for oral or
buccal swab exemplars.
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Batch processing

1.

Sample handling Q’

1.

Exemplars and evidence samples must be handled separately at all times. These samples
must never be together on the same sample tray.

For the ABI 3138, an exemplar and evidence plate may be in the same instrument. Two
separate plates are the equivalent of two consecutive runs.

Samples from one amplification set should be processed together, so that the samples are
accompanied by the appropriate controls. O\

Use the correct documentation for the specific sample t@d make sure the sample
preparation set-up is witnessed properly. 6\

Controls must be run using the same i ent | and under the same, or more
sensitive, injection conditions as the Iesﬁl@sure that no exogenous DNA is
present. Therefore, samples that ey higher injection parameters must have an
associated control run concurre ith t amples, or have previously passed under the
same, or more sensitive, injec arawjeiers. Controls do not have to be run at the same
injection parameters as th@mplet@previously passed at a higher injection parameter.

NOTE: Eachrun @ er{q@d must have at least one correct positive control.
Prior to loading or&capillary, the amplified samples are stored at 4°C in the amplified
S

DNA area. T containing the amplified product must never leave the amplified
DNA area.

Amplified samples that have been loaded on an instrument should be stored until the
electrophoresis results are known. After it has been determined that the amplified
samples do not require repeated testing, they may be discarded.
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I nstrument and computer maintenance

1. Be gentle with all instrument parts and instruments. Keep everything clean.

2. It is good practice to monitor initial instrument performance. This enables the user to

detect problems such as leaks, air bubbles or calibration issues.

3. Hard disks should be regularly defragmented to improve system performance.
4, Data files and other non-essential files from the computer har&{ﬂsk should be deleted at
least once a week to improve performance. X

O

5. Notify the Quality Assurance Unit if any problems aregie\i.

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Specific worksheets were removed and replaced with generic terminology to accommodate LIMS.
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GENERAL INFORMATION

The Identifiler Kit is a PCR Amplification Kit manufactured, sold, and trademarked by Applied
Biosystems (ABI). The YM1 Kit is a PCR Amplification Kit manufactured in-house that test for
four (4) Y-STR Loci.

Target DNA template amounts are as follows:

» Identifiler, 28 amplification cycles (ID28) — 500 pg in sample aliquot of 5 pL
* Identifiler, 31 amplification cycles (ID31) — 100 pg in sample a&uot of 5 uL
* YM1 - 2000 pg in sample aliquot of 26 pL (8\,

To calculate the amount of template DNA and diluant to add@ollowing formula is used:

T. &&‘Amo@\pg)

Amt of DNA extract (UL) = -\ O S
(sampl entratign, pg/uL)(dilution factor)

The amount of diluant to add vﬁ@ re%ﬂ@(u L) =
Volume of sample %I (uL)Qa ount of DNA extract (uL)
&’ O

GENERATION OF AMPL TIO%’SHEETS
To determine the ap ate i@&n for amplification of samples, refer to Table 1.

TABLE 1: PCR argitticatidginput based on Rotorgene values

RG value at 1:10 @ lue neat pgL | Amplification Sheet |  Dilution
dilution pg/pL
LCN extraction . Amplify with ID for _
> 0.4 pgiL > 4.0* to 20 pgpL 31 cycles* Neat =1
LCN/HSC e
extraction > 20 pgpiL Ampl% \é\”tg els[,) for a ﬁ;s fiate
> 2.0 pgfiL y pprop
Amplify with YM1
HSC extraction ~75 L or As
> 0.7 pgiL 275 pgp Microcon and appropriate
amplify with 1D 28

* Samples providing less than 20 pg per amplification can only be amplified with the
permission of a supervisor.
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A. HSC Team Amp Macro (Evidence samples) for paperwork preparation for

amplification with Identifiler 28 Cycles and YM1

1.

Open the “RGAMP Macro HSC” and the “RG summary sheet” Excel files for
samples ready to be amplified. The “RG summary sheet” is saved as the assay
name.

a. If a window opens stating “ “...RGAmMp Macro HSC.xIs” contains macros.
Macros may contain viruses...”, click “Enable Macros”.
b. If a window opens stating “Macros are disabled because the security level

is set to High...”, do the following: Select Tools in¢he toolbar. Click
Macro, Security, and set the level to Low. The\ must be closed and

reopened. (b
N

Copy the sample information (withot the sta G\ds or calibrators) from the
“summary sheet” of the “RG sumihl sheeéle including the tube label, sample
name, Ct value, the calculatedr\ ce @1 the target date, and the 1A, and paste
special as values into the cgfrpspondi olumns of the “RG value” sheet of the
“RGAMP Macro HSC” file(g @)

Xled “T , enter the type of amplification according to
o] to the samples to be amplified:

a. “V'forID vide?
b. “Y”f 1 Evj e

Sel %neaé’)s}mples versus diluted samples can be done here.

In the last column,

Check mple names to ensure that commas are only located after the full
sample n&dme and before the dilution value (i.e. FB01-1234 vag_SF, 0.1).

Hit Ctrl+R or click the “Split dilutions & sample info” button to run the dilution
macro. A window asking “Do you want to replace the contents of the destination
cell?” will appear. Click “OK”.

The dilution macro will separate the dilution factors from the samples names to
facilitate the calculation of the neat concentration of the samples.

a. If the dilution column does not contain the correct dilutions, the file must
be closed and reopened. Check for commas in the wrong location in the
sample names.
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b. If the macro will not run, follow the instructions in the box and select

tools, macro, security, and low. The file must be closed and reopened.
6. Hit Ctrl+G or click the “Sort samples” button to run the sample sorting macro.
a. The macro will filter and eliminate all values that are less than 20 pg/pL

or 7.5 pg/uL for Identifiler 28 or YML1, respectively. The macro will also
sort the samples by system/type and sample concentration in the “Sort”

sheet.
b. Inspect the samples sorted in the appropriate C(gt(nns according to
system/type and sample concentration. \

For Identifiler 28 samples, prefp& to Step 7.
For YM1 sam;ﬁé, proceéato Step 8.

g \'\ O
7. For Identifiler 28 samples: r\ C)O

a. Samples with con qﬁior@etween or equal to 20 pg/puL and 100 pg/pL
(less than or eq 500@ amplified) may be automatically amplified in
duplicate; se@e con@ant analysis policy (section 1).

If you ha;& ot d%r‘]t o already, select the samples that require
ampli '\ion n .e. amplifying neat sample versus diluted sample).

b. g;) an te Special as values all samples to be amplified from the
v pro columns on the “Sort” sheet to the associated columns on the
NOTE:

“Sal sheet.

S

= Samples <100pg/pL will be sorted into a different section. Copy them
into the amp sheet as well.

= If applicable, copy the Identifiler duplication samples (for samples
<100pg/uL) to the “Identifiler 28 Evidence Dup” sections. This
amplification sheet may be used for automatic duplication of samples,
depending on the team.

Proceed to step 9.
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8. For YM1 samples:

a. Copy and Paste Special as values all samples to be amplified from the
appropriate columns on the “Sort” sheet to the associated columns on the
“Samples” sheet.

b. For samples being sent on for YM1 amplification from P30 values, on the
“Samples” sheet, change the Calculated Values column to the appropriate
letter associated with the P30 value and sample type

For Non-Differential semen or differential swab(@ostrate remain samples:

Orifice swab, Stalns \Qype this letter in the

P30 value, P30 & Calculated Value column
2ng subtract 0.0 }\ trac )
HIGH Na A
1.1-3.0 ¢\V 1. Re 0 B
>0-1.0 QO\V ,&41 0 C
For vagln @o s@s sent for Amylase Positive Extractions, two
concen e sent for amplification:
A \unts@ to amplification Type this letter in the
T TE? Calculated Value column
?. 16 B
~CO%0 0 C
C. For samples being sent on for YM1 amplification from Quantification

values, the amplification sheet should calculate the appropriate DNA and
TE* target amount on the amplification sheet.

0. If there are more than 28 samples for amplification, the overflow samples will
automatically be transferred into a second amplification sheet (i.e. “ID2”, “ID
DUP2" or “YM1 27).
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10. When all samples to be amplified have been organized on the “Samples” sheet,
click on the appropriate amplification sheet(s) and check all entries for errors.

All changes, except for the amount of extract submitted during low and high
sample submission, should be made in the “Samples” sheet.

11. Save the entire macro workbook in the appropriate folder.

Saving Amplification Sheets on the Network for Additional S@es

1. Partially full or completed ampllflcatlon sheets e saved as independent
sheets for subsequent sample ad s by cli g the “Samples” and amp sheet
tab (via holding the ctrl button d Both@ ets should now be highlighted
white. Right click and select e or

2. In this window, select “( \0 ok)” \he “to book” window and check “create a
copy”. Click “OK”. &\' As and save into the appropriate folder.

3. Samples may b @aHQP d to these sheets by the rotation supervisor from
the Aliquot for opied and Paste Special from re-quantification
sheets or cggldate additional amplification sheets of the same type at the
end of e to @e run.

4, If a e @ed to be submitted to amplification with a DNA amount other
tha;l%?e 0 | amount, the rotation supervisor can change the amount of DNA
submltt changing the value in the DNA column in the amplification sheet.

Be aware that once the DNA amount is manually added to the amplification sheet,
the sheet will not be able to calculate the value from the quantification value.

All other changes should be done in the “Samples” sheet.

5. When a macro amplification sheet is full the rotation supervisor will add tube
labels and fill in the amplification date and time in the appropriate blue cell in the
“Samples” sheet. This should automatically populate the appropriate cells in the
Amplification sheet.

Any changes to the amplification sheet should be done in the “Samples” sheet.
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6. Save the sheet as the time and date of the amplification as follows:
“ID041207.1100" for Identifiler28 amplifications, or “YV041207.1100” for YM1
amplifications, performed on April 12, 2007 at 11:00am in the appropriate folder.

7. A supervisor should review all entries were entered correctly before printing the
Amplification sheet.

B. RG Amp Macro X (exemplar samples) for Paperwork Preparation for

Amplification with Identifiler 28 and YM1 O\

1. Open the “RGAmpMacro X”. (8\'

2. For ID 28 samples, open the “RG s mary Excel file for samples ready to
be amped. Copy the informatio the ¢ mary sheet” of the “RG summary
sheet” file including the tube | r\ rm) ame, Ct value, the calculated
concentration, the target d nd tQM and paste special as values into the
corresponding columns o@ ‘RG@ e” sheet of the “RGAmpMacro X” file.

3. In the last column, ghtkled “t@ the following information is already added:

“IDX” Q&S ars
4. @ons and sample info” button to run the dilution macro.
you want to replace the contents of the destination cell?”
‘OK”.
a. I acro will not run, follow the instructions in the box and select
S, macro, security, and low. The file must be closed and reopened.
b. The dilution macro will separate the dilution factors from the sample
names to facilitate the calculation of the neat concentration of the samples.
5. Click the “Sort samples” button to run the sample sorting macro.

a. The macro will filter and eliminate all values that are less than 20.pg/
for Identifiler 28.
b. Inspect the samples sorted in the appropriate columns and select the

samples that require amp. For instance, determine whether you will be
using the calculated concentration derived from the neat sample or the
dilution.
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C. Samples may be added or deleted to or from the columns following the

o

10.

11.

macro’s execution.

To delete a sample do the following:

I. On the “sort” sheet in the “RGAmpMacro X” file, locate the
columns relevant to the amplification system and sample type.

il Select the cells relevant to the sample you would like to delete.

iii. Select edit and clear contents.

Iv. Do not simply delete, always use the “clear contents” function.
To add a sample, do the following: \O
I. Copy sample info from the “RG valu vised” sheet in the

calculated concentratipg, the t date, and the IA.
i Paste special thesg Mallies ing)he appropriate columns of the

“sort” sheet in thN GAr@l@cro X" file.

“‘RGAmpMacro X" file: the tubea$ ample name, Ct value, the

Copy and paste all sam \({l/be @ed from the appropriate column on the
“sort” sheet to the asso dc n on the “samples” sheet. This is the sheet on
which you are buildg our )

Ensure that a@ le cgé amped have been organized correctly on the
“samples” i?\ ancaéétt the appropriate amplification worksheet tab.

The s ill c te the dilution factor necessary for the samples as well as the
am of sa and TBor irradiated water to add.

Save th@%ro sheet in the appropriate folder.

For YM1 samples, copy all information directly from the aliquot request form.
Paste special as values into the “paste Ys” tab of the “RGAmpMacro X”.

Once all samples are added, click on the “YM1” tab.

The sheet will calculate the dilution factor necessary for the samples as well as the
amount of sample and Tr irradiated water to add.

Save the macro sheet in the appropriate folder.
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C. Aliquot Request and Amp Sheets for HCN evidence and exemplar samples only

Aliquot request sheets have been created for evidence and exemplar submission.

1. Open the correct aliquot request sheet. The sheet can be found in

M:\FBIOLOGY_MAIN\Amp Sheets\ALIQUOT REQUEST FORMS\(either

EVIDENCE or EXEMPLAR)

Fill out the next empty line. Type the case information in 3130 format.

Refer to the calculation in this section of the Manual to determine the volume of

extract to be aliquotted, based on DNA concentration ap¥ target for amplification.

If you want to amp your sample at a condition differe an normal (reamp high,

low/opt/high, etc.) indicate this in the “Sample Info lon” section.

4. Save the sheet.

5. The person that aliquots the samp ill typ er initials and the date they
aliquot the samples in the last ¢ m rson will email all analysts listed
on the sheet indicating that sa Q en aliquotted. Itis up to the analyst to
fill out the extract tracking f ith iquotting information.

6. The rotation supervisor i%ﬁ or preparing amplification sheets,
determining when the es \a& e aliquotted and that information that is typed
onto the amp sheet@corre

D. RG Amp Macro }I@Q—hgf@sitivity samples) for Paperwork preparation for

Amplification wi ntifil and 31

1. Op Qe‘c%?\{/fe\rsion of the “RGAMP MACRO HI” Excel workbook and the
h

wn

‘RG$umm eet” Excel files for samples ready to be amped. These files can
be foun@ e “TEMPLATES IN USE” folder on the High Sensitivity Data

drive. Th& RG Summary Sheets are saved as the assay name in the “Rotorgene”
folder on the FBiology Main drive.

2. Copy the information for samples and controls only from the “summary sheet” of
the “RG summary sheet” file including the tube label (if applicable), sample
name, Ct value, the calculated concentration, the target date, and the IA. Paste
special as values into the corresponding columns of the “RG value” sheet of the
“RG Amp macro” file. The standards and calibrators need not be copied.
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3. In the column entitled “type” enter the type of amplification according to the
following abbreviations:
a. “X” for exemplars
b. "\/” for evidence
4, Note whether any sample has a comma in its name. If not, add a comma after one

sample’s name so that the macro will work. Click the “Separate Dilution and
Sample Info” button to run the dilution macro. A window asking “Do you want
to replace the contents of the destination cell?” will appear. Click “OK”.

a. If the macro will not run, follow the instructions i Qe box and select
tools, macro, security, and low. The file must losed and reopened.

b. The dilution macro will separate the dilutio ors from the sample name
to facilitate the calculation of the neat c b‘[ratlon of the sample

5. Click the “Sort Samples” button mk‘the& le sorting macro.
a. The sort macro will filte ues ding to the following specifications
which differ dependi Qypon ount of template DNA.
I. The macro ate values that are less thanLpg/
il. Values be%a en and 20 pgiL are sorted for LCN
amplj ion wj entifiler for 31 cycles.
iii. All s geajef than 20 pd! are sorted for HCN amplification
{ tileTfor 28 cycles.
Iv. te, fé'@amples with greater than 100 pg/pL and less than 124
O pa/u e macro will indicate to add 5 pL of template DNA. (In
Q~ or 0 avoid pipetting less than 1 pL, slightly more than 500 pg
?\ NA will be added to the reaction.)
QP
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b. The extraction negatives will be sorted independently so that they may be

inspected and placed at the top of the list with the associated samples
when setting up the amp sheets.

C. Samples will be sorted into groups for ID31 evidence and exemplar amp,
and ID28 evidence amp. Samples amplified with Identifiler for 31 cycles
are amplified in triplicate concurrently whereas samples amplified with
Identifiler for 28 cycles are amplified in duplicate in two separate
amplifications.

Select samples for amplification and copy and paste thg§e samples to the
appropriate column on the “samples” sheet. The sa Information is then
automatically populated into the amplification and run sheets. Samples may
also be added or deleted to or from the amp s as described below. For
example, samples with less than 4 uL or /amp require supervisor
approval for LCN amplification, pen upon the case, may not be
amplified. Refer to the amplifi E\on g% es and the RG interpretation manual
to select samples and the pn tions to use for amplification

calculations. QQJ \O

To delete a sampl the fo g
a. Go to the &pr¥sh the RG AMP MACRO Hl file and locate the
colum g& ani toMie amplification system and sample type.

b. Selec cell vant to the sample you would like to delete.
C. S edit ear contents.
d. tsi delete, always use the “clear contents” function.

Toa¥das e, do the following:

a. e tube label, sample name, Ct value, the calculated concentration,
the’target date, and the 1A from the “RG values revised” sheet in the “RG
AMP MACRO HI" file.

b. Paste special as values into the appropriate columns for the amplification
system of the “samples” sheet in the “RG AMP MACRO HI” file.
C. Alternatively, a sample may be manually added by typing the sample

information into the appropriate column in the “samples” sheet.
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Select the appropriate amplification worksheet, verify the sample information and
calculations, and type the name of the amplification in cell B1 as follows:
montrdateyear.time for example, 011106.1000.

a. The sheet will automatically calculate the number of samples that are to be
amplified. This will populate cell B2 of the worksheet.
b. The sheet will also calculate the amount of reagents required, and the

dilution factor necessary for the samples. Verify these calculations.

Save the sheet in the amplification sheets folder (asrhd§teyear.time) and

review. é\'

Print the amplification sheet. Have the sheet rg‘\@ed by a supervisor prior to

set-up. \'\b‘ O.&

O
E. RG Amp Macro PC (Property Cnn@am Qor Paperwork Preparation for
Amplification with Identifiler 28 QJ

1.

Open the “RGAmMp roPC@@‘ and the “RG summary sheet” Excel files for
samples ready t The “RG summary sheet” is saved as the assay
name.

a. If a v}v@ow op tating “...RGAmMp MacroPC” contains macros.

g ain viruses...,” click “Enable Macros”.

ind ‘&)ens stating “Macros are disabled because the security level
&g do the following: Select Tools in the toolbar. Click

v ecurlty and set the level to Low. The file must be closed and
r’! s !ed

Copy the sample information (without the standards or calibrators) from the
“summary sheet” tab of the “RG summary sheet” file including the tube label,
sample name, Ct value, the calculated concentration, the target date, and the IA,
and paste special as values into the corresponding columns of the “RG value”
sheet of the “RGAmp MacroPC" file.

In the last column, entitled “Type”, enter a “V” for Evidence.

The decision to sort neat samples versus diluted samples can be done at this point.
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4, Check the sample names to ensure that commas are only located after the full

sample name and before the dilution value (i.e. FB01-1234 “bottle_swab”, 0.1).

5. Press Ctrl+R or click the “Split dilutions and sample info” button to run the
dilution macro. A window asking “Do you want to replace the contents of the
destination cell?” will appear. Click “OK”.

The dilution macro will separate the dilution factors from the samples names to
facilitate the calculation of the neat concentration of the samples.

6. If the macro does not sort, this may be because no 9&@Ies containing dilutions
are available to sort. In this case, clear the Diluti(z\fb umn and try sorting again.

7. Press Ctrl+G or click the “Sort sam " butt run the sample sorting macro.
a. The macro will filter and lhq 6 lues that are less than 20.0 pg/uL
for Identifiler 28.
b. Samples will be sortgd)i to Iumns Negative Controls, ID28
samples, ID28 Im te D , and ID28 Negative.

8. For Identifiler 28 sa@es (Pr ty Crimes):

a. ALL sam il plified twice; once as an initial amplification and

the se\ fme uplicate amplification.
ne so already, select the samples that require
fica &ow (i.e. amplifying neat sample versus diluted sample).
b. ; .,.. d Paste Special as values all samples to be amplified from the
OpYOpriate columns on the “Sort” sheet to the associated columns on the

ples” sheet.

C. Note: Extraction Negatives do not need to be duplicated.

9. If there are more than 28 samples for amplification, the overflow samples will
spill into the highlighted area of the Samples sheet, prompting you to make a new
amplification sheet.
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10.  Once satisfied that all samples to be amplified have been organized on the
“Samples” sheet, check both the initial and duplicate amplification sheets for
errors.

All changes, except for the amount of extract submitted during low and high
sample submission, should be made in the “Samples” sheet.

Saving Amplification Sheets on the Network for Additional Samples

1. Once complete save each amp (initial and dup) in itssQQ)ective folder.

2. If any samples need to be submitted to amplifi with a DNA amount other
than the optimal amount, the amo f DNA itted can be adjusted by
changing the value in the DNA nin tt'@t plification sheet.

to the amplification sheet he Hl not be able to calculate the volume of
DNA needed for ampllf n fr e quantification value.

All other change@ld Gﬁane in the “Samples” sheet.

F. Saving Amp Stﬁzﬁ) 'g\@e%vork for Additional Samples
1. Am % ts

by right-cli
windo
Click “O

Please be aware once the coae tion or dilution value is manually added

e saved as independent sheets for subsequent sample additions
the corresponding tab and selecting “move or copy”. In this
ct “(new book)” in the “to book” window and check “create a copy’.
. Go to File — Save-As and save into the appropriate folder.

2. Samples may be manually typed into these sheets or copied and pasted special
from re-quant sheets or consolidated from additional amp sheets of the same type
at the end of each Rotorgene run.

3. When a sheet is full the analyst may fill in the appropriate information (cells
shaded blue) and save the sheet as the time and date of the amp.

Revision History:
March 24, 2010 — Initial version of procedure.
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A. Preparing DNA aliquots for amplification (if applicable)
1. Follow applicable procedures for preparation for testing.
2. For each sample to be amplified, label a new tube. Add DNA and irradiated

water or TE' as specified by the amplification documentation. (Samples
amplified with Identifiler reagents should be prepared with irradiated water. )

3. Prepare dilutions for each sample, if necessary, according to Table 1.
TABLE 1: Dilutions \OK
Dilution Amount of DNA Am of Irradiated
Template (uL) a\\Water (uL)
0.25 3or(2). ‘5‘ K~ 9or ()
0.2 2 \\N AV 8
0.1 '\\ CY 18
0.05 \ \ 38
0.04 ,\‘@br ( ¥ 96 or (48)
0.02 N2 or{%‘ 98 or (49)
0.01 \N) -~ 198
0.008 é}r (2) 496 or (248)

a. es at full speed briefly.
b. tub propriately for dilutions. Add the correct amount of
ter as specified by the amplification documentation and Table
@Q sample up and down several times to thoroughly mix sample.
he sample aside until you are ready to aliquot it for amplification.

o0
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B. Identifiler — Sample and Amplification Set-up

Samples and Controls

1. The target DNA template amount for Identifile28 cycles is 500 pg.
The target DNA template amount for Identifite81 cycles is 100 pg.

To calculate the amount of template DNA and irradiated water (diluent) to add,
the following formulas are used. The sample concentration is the RotorGene
guantitation value: O

Target DNA Ter@ae Amount (pg)
DNA extract added (L) = ----w-mmrommeemmemmeee N AN

(sample S)‘ncentr@ pg/uL)(dilution factor)
The volume of diluent to add (|.N\\'=\5 b@ﬁm extract added (uL)

For samples with RotorGg%f\klu_e pg/ulL aliquot 5 uL extract.

2 @Q N

a. For an ldefij rTM@cleamplificaﬂon, make a 0.5 (1/2) dilution of
the ABIQ Wive 7) control at 100 pg/ pL (5 pL in 5 pL of

watc@ Q
%,
Qg)/ieg@ pa/uL of which 5 pL or 250 pg will be used.

dentifiler™ 31 cycle amplification, make a 0.2 (1/5) dilutionfo
| Positive (A9947) control at 100 pg/pL (4 pLin 16pL of

This yields 20 pg/uL of which 5 pL or 100 pg will be used.

3. 5 uL of irradiated water will serve as an amplification negative control.
4, Arrange samples in precisely the positions they appear on the sheet.
5. Witness step. Have another analyst witness the sample set-up.
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Master Mix Preparation

1. Retrieve Identifile™ primers and reaction mix from the refrigerator aradj T
Gold from the freezer. Store in a Nalgene cooler, if desired. Record the lot
numbers of the reagents.

2. Vortex or pipette the reagents up and down several times. Centrifuge reagents at
full speed briefly. Do not vortex TAQ GOLD

3. Consult the amplification documentation for the exact unt of Identifiler
primers, reaction mix, and Taqg Gold, to add. The a Ps'% of reagents for one
amplification reaction is listed in Table 2.

TABLE 2: Identifiler 0 PCR ampl'@on re%gls for one sample
\
o

Reagent \ " Per reaction
Primer mix ) (') 2.5 uL
Reaction mix S5 pL
AmpliTagq Gold DNA Pe@éraie\@/m) 0.5 uL
Mastermix total: &N\ Q> 8 uL
DNA &G 5ulL
\
XN

SN
Reagent and S&h&@o

1. Vor@ste(}@a After vortexing, briefly centrifuge or tap master mix tube on
bench. 0

2. Add 8L of the Identifilet] master mix to each tube that will be utilized,
changing pipette tips and remixing master mix as needed.

3. Prior to immediately adding each sample or control, pipet each sample or control
up and down several times to thoroughly mix. The final aqueous volume in the
PCR reaction mix tubes will be 13uL. After addition of the DNA, cap each
sample before proceeding to the next tube.

4, After all samples have been added, return DNA extracts to storage and take the
rack to the amplified DNA area for Thermal Cycling (continue to section D).
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An alternative method for amplification is to use a 96-well plate.

1. Positive Control
a. If only half a plate of samples are amplified, only one PE is necessary,
however, to encompass all of the injections required for a full plate of
samples, amplify two or more PEs (10 pL in 10uL of water).

2. Sealing the Plate

a. If using a PCR plate, place a super pierce strong seal on top of the plate,
and place the plate in the plate adapter on the ABQene heat sealer.

b. Push the heat sealer on top of the plate for 2 nds.

C. Rotate the plate and reseal for 2 additional nds.

d. Label the plate with “A” for amplificatio he date and time.
(A011104.1300) '\b‘ O.&

O
C. Thermal Cycling — all amplificatio 61;[\em\0

1. Turn on the ABI 9700 %al&&%
2. Choose the follwlefh)@der to amplify each system:
X

LN

Identifipde8 _Cp”  Identifiler 31

user:hie \wc@’ user:hisens or casewt
: file: id31

A28\
C)\J
3. The OI%Q tables list the conditions that should be included in each file. If the

files are correct, bring this to the attention of the Quality Assurance Team and
a supervisor.

Identifiler PCR Conditions for the Applied Biosystems GeneAmp PCR
System 9700
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9700 The Identifiler file is as follows:
Identifiler 28 or 31 Soak at 95°C for 11 minutes
user: hisens or casewk : Denature at 94°C for 1 minutpk
file: id28 or id31 28 or 31 Cycles : Anneal at 59°C for 2 minutds

: Extend at 72°C for 1 minute

60 minute incubation at 60°C.

Storage soak indefinitelg 4°C

O™
9700 Instructions b‘ \

1.

N

Place the tubes in the tray intis| eat@ slide the heated lid over the tubes,
and fasten the lid by pullln I}{gzhan ward. Make sure you use a tray that

has a 9700 label.

Start the run by p @‘nn t@Qllowmg steps:

The main m |on ar RUN CREATE EDIT UTIL USER. To select an
option, pre 1 .F5) directly under that menu option.

Veringa er @t to “casewk.” If it is not, select the USER option (F5) to
dls@ he “r}&t User Name” screen.

Use th@:ular arrow pad to highlight “casewk.” Select the ACCEPT option
(F1).

Select the RUN option (F1).

Use the circular arrow pad to highlight the desired STR system. Select the
START option (F1). The “Select Method Options” screen will appear.

Verify that the reaction volume is set to 13fok Identifiler . The ramp speed is
set to 9600.

If all is correct, select the START option (F1).
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10. The run will start when the heated cover reaches 103°C. The screen will then

11.

display a flow chart of the run conditions. A flashing line indicates the step being
performed, hold time is counted down. Cycle number is indicated at the top of
the screen, counting up.

Upon completion of the amplification, remove samples and press the STOP
button repeatedly until the “End of Run” screen is displayed. Select the EXIT
option (F5). Wipe any condensation from the heat block with a Kimwipe and pull
the lid closed to prevent dust from collecting on the heat block. Turn the
instrument off. Place the microtube rack used to set- u&ﬁe samples for PCR in
the container of 10% bleach in the Post-Amp area. \

After the amplification process, the samples a é&;@dy to be loaded on the
fluorescent instruments. They may store e appropriate refrigerator at 2-
8°C for a period of up to 6 montlﬁ\

NOTE: \

Turn instruments off O ent@%lain Menu is displayed, otherwise there

will be a “Power Faiitg” me the next time the instrument is turned on. If
this happens, it m to review the run history. Unless you have
reason to bel as indeed a power failure, this is not necessary.
Otherwise, p \gs.s the P button repeatedly until the Main Menu appears.

In cas ower failure, the 9700 thermal cycler will automatically

res er power outage did not last more than 18 hours. The history
file C ntaln information at which stage of the cycling process the instrument
stoppe sult the Quality Assurance Team on how to proceed.
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E. Amplification Troubleshooting

PROBLEM: No or only weak signal from both the positive control and the test samples

Possible Cause

Recommended Action

Mistake during the amplification set up sucl
as not adding one of the components or no
starting the thermal cycler

nPrepare new samples and repeat amplifica
l step

Thermal cycler defect or wrong program us|

ed Check instrument, gtify QA team, prej
new samples and r amplification step

PROBLEM: Positive control fails but sample sigqu‘level'@“ﬁne

N

Possible Cause

| P i
, \qLI?ec m\ﬁénded Action

as not adding enough of the posij ntr

Mistake during the amplification set@?}c
S

Qgre new samples and repeat amplifica

v

§§</

Notify QA team to investigate lot number,

ion

are

ion

prepare new samples and repeat amplificafion

step with a new lot of positive control

Positive control lot degrad

<2~"o\

PROBLEM: Presw%®1expected or additional peaks in the positive control

Possible Cause

Recommended Action

Contamination by other samples,
contaminated reagents

Notify QA team to investigate the
amplification reagents, prepare new samplé
and repeat amplification step

ES

Non-specific priming

Notify QA team to check thermal cycler for
correct annealing settings, prepare new

samples and repeat amplification step

Controlled versions of Department of Foren

sic Biology Manuals only exist electronically on the

Forensic Biology network. All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ™ SAMPLE PREPARATION FOR AMPLIFICATION

DATE EFFECTIVE APPROVED BY PAGE
12-28-2012 EUGENE LIEN 8 OF 8

PROBLEM: Strong signal from the positive controls, but no or below threshold signal
from DNA test sample

Possible Cause Recommended Action

The amount of DNA was insufficient or the | Amplify a larger aliquot of the DNA extract
DNA is severely degraded
Concentrate the extracted DNA using a
Microcon device as described in the Microdon

procedure. O\
Re-extract the sa using a larger area qf
the stain or mokg®Biological fluid to ensure

suffigient highK ecular DNA is present
Nl
Test sample contains PCR inhibitor (e.g. P@x:jpllfgfﬂwallle: aliquot ?J thpi DNA extract
heme compounds, certain dyes) Q.)\(]/to tegotential Taq Gold polymerase

Q7 |

\g@ rs

Q C:,Q,Jrify the extracted DNA using a Microcon
Q/ Q device as described in the Microcon

X procedure.

Re-extract the sample using a smaller area| of
{(\ the stain to dilute potential Taq Gold
00 polymerase inhibitors

Q Re-extract the samples using the organic
extraction procedure

The decision on which of the above approaches is the most promising should be made after
consultation with a supervisor.

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
December 28, 2012 — YM100 microcons were discontinued by the manufacturer. The manufacturer is now producing the
DNA Fast Flow Microcons. All references to the YM100'’s have been removed and kept general.
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1.

2.

Setting Up A 313&l Run

Go to the computer attached to the instrument.

If needed, press “CTRL-ALT-DEL" to login.

User should be “Administrator”, password should be left blank.

Click OK.

Open the 3130 Data Collection v3.0 software by doubLQIicking on the desktop
Icon or select Start > All Programs > AppliedBios s > Data Collection >
Run 313Xl Data Collection v3.0 to display the 8 Ite Console

By default, all applications are otﬁ"e ?‘catec@the red circles. As each

application activates, the red cik¢les ( @ange to yellow triangles (activating),
eventually progressing to gr\ on) when they are fully functional.

e Service

m,@ cil Instrutnent Service

? g c) Viewer ; Viewer
Start Al Festart &

Once all applications are running, theundation Data Collectionwindow will
be displayed at which time the Service Console window may be minimized.
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6. Check the number of injections on the capillary in the 8138€age log and in the
Foundation Data Collectionwindow by clicking on the ga3130> instrument
name > Instrument Status. If the numbers are not the same, update the usage
log. If the number is 240, notify QA. Proceed only if the number of irjjens
that will be running plus the usage number is <150.

Foundation Data Collection Version 3.0 - Mo User is logged in
File Misw Servics Tools Wizards  Help
PEE® I AR
=B GA nstrumert: 4
A4 bstunerts M G Instrumarts > 5831304 > Crick > Instrument Status
[DiResuts Group
B3 Database Manager Stalus Cverview:

-

& Elgest3nd
= Instrumert ID: - Crick Array Serial Number: 36B01476
Array Length 36 om

[Pt Manager \

@y Protocl Manager Run D:

hMoshie Manager Plate Marne: vy Usege; 12
5l ClRun History System Status: Ide Folymer Tyne: PO
B ek

G 5 Sensor States  Senser Values ST

EREE irurmeri Status

Leser. == Off EP Woltoge——) ~EP Curent |[3248: 50 systen Seatus: 1 1?
200 K 8000 paA |113:45: 50 Requested to exit N cs state.

B = Off
B Bl spetil Run Schedul S | s 150 13:43:45 Systen Status: I
# ERun Scheduler — 100 :45 Requested : o diagnostics state.
0 epileries Viewer Feant Baors: Eesal i ;41 Systen 5
BBl capinrray Viewer OvenDoor. == Clossd N300 Req‘mt 1: dmgmsms state.
lspectral Viewer Autosampler: == Return _ 3:42:34 Sy Dlsg‘nnsm:
& anus! Cortral : aserPoer _,

L {1342, |:n enter into diagnostics state.
[ service Log Ezsu e || N
ann W

7. Check the usage log.to e POP4 was last changed. If itis >7 days,
proceed with POP, nge Part K. of this section) and then return to Step 9.

The POP4 docﬁ eed(to Pé changed if it is'triay.

in the bottle to ensure there is enough for the run (~450

ull piston chamber is apprmately 200ul. If not
h POP4 change (See Part K. of this section) and then return to
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l .
! PDP motol P
Syringe fitting —— ; E [ E ; + PDP motor cover
= | B E | — Capillary array tip
A i L= ©

Mounting pin

Piston
Pump chamber

Pump block

Check valve

Solymer supply tube

Polymer supply
bottle cap with
hole

Polymer
supply bottle

Electrode

— Capillary array

Capillary array knob

Double-tapered ferrule
Array port

Inta{conhect tube

©

Buffer valve pin
Lower polymer block
Mounting pin

9. If it is the first run of the@y on in

run has already be
changed” colum

instrume

erfor
ay day’s

Overflow hole
Buffer fill-line

strument, proceed with steps 10-18. Ifa

n the instrument that day and the “buffer

date, skip to Part B of this section.

autosampler to the forward position.

10. Close theé?\@nent Q}s and press the tray button on the outside of the

11.

12.

13.

14.

r??’he \&sampler has stopped moving and the light on the instrument
turn gree d then open the instrument doors

Remove e three plastic reservoirs in front of the sample tray and anode jar from
the base of the lower pump block and dispose of the fluids.

Rinse, dry thoroughly, and then fill the “water” and “waste” reservoirs to the line
with deionized water such as GIBEO

Make a batch of 1X buffer (45 ml Gib®water, 5 ml 10X buffer) in a 50 mL

conical tube. Record the lot number of the buffer, date of make, and your initials
on the side of the tube. Rinse and fill the “buffer” reservoir and anode jar with 1X
buffer to the lines.
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15.

16.

17.

18.

19.

Dry the outside and inside riof the reservoirs/septa and outside of the anode jar
using a Kimwipe and replace the septa strip snugly onto each reservoir.

Place the reservoirs in the instrument in their respective positions, as shown
below:

Water Reservoir Water Reservoir
(Waste) (Rinse)
2 \ 4
xO
4
Cathode reservoir . Empty
(1X running buffer) b‘ G\Q
' U
1 0 3

Place the anode jar at th%%glof T@\Iower pump block.
Close the instrume @g
Record lot nu %ﬁor P and buffer.
*2§ S
&
?*QOO
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B. Creating a Test Batch

3130xITest Batch Creation for HSC, Exemplar, and Property Crime Teams

Sample names and run names cannot be longer than 50 characters, and must be in correct
3130 format: -_.(){}[]+" only.

Allelic Ladder(s) must be individually added to the test batch. If there are two or more
injections of Identifiler samples, Allelic Ladder should be positioned as the first sample
of that injection during the plate loading step. \

xO

\\&\(b

Ensure that the correct System is in the “Sys” column

Amplification Specification | RumNyodule Qﬁaé Parameters

System/Cycle N O
Identifiler 28 Normal [N\ AV 1 kV for 22 sec
High '], 5 kV for 20 sec

>
b ,\&
Test batch plates should med igditating the instrument, the year, and the
consecutive run numb re lex. For example: “Mendel09-0261D”

If samples on the@batch \being rerun, confirm that dilution (if applicable), suffix,

comments, or her sary information is present.

starting a

For rerun r?gal%@s, fill up the end of the injection with any normal reruns before
n&w :

inj
Rerun high sam;es should have a separate injection from samples run under normal
conditions.

Using the LIMS drive, drag-and-drop the plate record from the LIMS Share folder to the
instrument’s plate record folder.
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313xl Test Batches For High Sensitivity Team

The negative controls may be set up in a separate injection from the samples, and injected
using “high” run parameters so that they only need to be run once.

For ID31, samples with less than 20 pg amped may be injected high immediately to
reduce the number of reruns necessary.

For ID28, samples with less than 200 pg amped may be inje &at rerun parameters
immediately as well.

Name the test batch as follows: I nstrument name & d% n folda)s example:
Athena042407_70-76. If the plate is belng&mJecte{ e original plate name is recorded
underneath the new name.

of each injection. It is mandato a ladder and Positive Control included

Allelic Ladders and Positive COW the first, second, ninth and tenth wells
with each injection set for Ide

1. In the “Sys.” QQe that the appropriate letter forcthreect run or
els

rerun modu\é

TableﬁL ntlfll@Jectlon Parameters for the High Sensitivity Team

Amplificati cle Specification Run Module | Parameters
Code

Identifi Low L 1 kV for 22 sec
M Normal N 3 kV for 20 sec

High H 6 kV for 30 sec

Identifiler 28 Normal I 1 kV for 22 sec
High IR 5 kV for 20 sec

2 Proofread documentation, make corrections and re-save as necessary.

IMPORTANT : Remember that all names must consist of letters, numbers,
and only the following characters:- _. (}{}[]+" (no
spaces)
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C.

Foundation Data Collection (Importing Plate Record)

1. Maximize the Foundation Data Collection window.

2. Click + to expand subfolders in the left tree panegaf 313&I".
3. Click on ‘Plate Manager'.

4. In the Plate Manager window click oimiport... ”

5. Browse for the plate record in D:\AppliedBiosystems\Plate Recor®uble
click on the file or highlight it and click Open

6. A window will prompt the user that the plate record was successfully imported.
Click OK.
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Progress @
Status 1l

1 plateis) to import...
Crick06-3130x1 Manual.plt.txt ——

/ Successfully imported.

-

If the Plate Record will not impoxst ndo I prompt the user where changes
ocu

are needed. Go back to edit t tlon and resave the corrected Plate
Record and Sample Sheet @ file name.

D. Preparing and Running the Dl%o;

pIQPﬂ the thermal cycler or refrigerator. If needed,
i ntrol from a previous passing run.

1. Retrieve ampllfl
retrieve a pas

2. If conde Bz\n @&n the caps of the tubes, centrifuge tubes briefly.

Mastermixﬁ?amp ddition for Identifiler 28 for HSC, Exemplar, and
Property C

V
1. Masterm; preparation:

a. Prepare one mastermix for all samples, negative and positive controls, and
allelic ladders as specified in Table 7.
(26.625 pL of HIDI + 0.375 pL of LIZ per sample)
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TABLE 7: Identifiler 28

# Samples + 2 HiDi Form LIZ500 Std
(26.6 pL per sample) | (0.375 pL per sample
16 480 uL 7 uL
32 906 uL 13 uL
48 1332 uL 19 uL
64 1758 uL \(\\ 25 uL
80 2184 uL i I\‘Q> 31 uL
96 2610 uL A\ 37 ul
N
112 \?\ 36 ,u\o 43 uL
128 A\ 3ot 49 uL
NOTE: HiDi Formamide Kot -frozen.

b. Obtain a re Qlate Iabel the side with a sharpie. Place the plate in

an ampllle( acgg-xe plate base.
C. Allqu of mastermix to each well.

d. If@n j%’as less than 16 samples, add at least 12 uL of eitier dH

ami IDi, buffer or mastermix to all unused wells within that
jecti@)
Adding @nples:

a. Arrange amplified samples in a 96-well rack according to how they will be
loaded into the 96-well reaction plate. Sample order is as follows: A1, B1,
Cl... A2, B2, C2...etc. Thus the plate is loaded in a columnar manner
where the first injection corresponds to wells A1-H2, the second A3-H4
and so on.

b. Witness step. Have another analyst witness the sample set-up.
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C. For sample sets being run at normal parameters: Aliquot df jallelic
ladder.

d. For sample sets being run at normal parameters: Aliquot & fihe
positive control.

e. Aliquot 3 pL of each sampleand negative contral

f. When adding PCR product, make sure to pipette the solution directly into
the mastermix and gently flush the pipette tip up 8Qd down a few times to

mix it. O

g. Skip to Part E (Denature/Chill) of this se&&

Mastermix and Sample Addition for Idenﬂﬁ%‘ 28 &lqh Sensitivity Team:

into the 96-well reaction order is as follows: Al, B1, C1... A2, B2,
C2...etc. Thus the plat eém a columnar manner where the first injection
corresponds to wel -H2, econd A3-H4 and so on.

1. Arrange amplified samplesx %6 ge@ck according to how they will be loaded
ad

2. Witness step. Q a tg)analyst witness the sample set-up.

3. Obtaln on @e and label the side with a sharpie. Place the plate in an
ampI| he plate base.

NOTE ormamlde cannot be re-frozen.

Mastermix for 28 Cycles:
a. Prepare one mastermix for all samples, negative and positive controls,
allelic ladders as specified in Table 8

I. Add 26.625 L of HIDI per sample
il. Add 0.375 pL of LIZ per sample
iii. Aliquot 27 pL of mastermix to each well
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b. If an injection has less than 16 samples, add 12ul of eith€d,ddiffer or

formamide/LIZ mix to all unused wells within that injection.
Add samples to the plate, adhering to the following guidelines:

NOTE: Multichannel pipettes may be used to load samples. If pipetting from a
96 well PCR plate, pierce the seal.

5. Adding Samples for28 Cycles:

a. Aliquot 3 pL of each sampleand negative contn@ the positive

control. . Q

b. Aliquot 0.5 L of positive ¢ lor1p /2 dilution (4 uL positive
control in 4uL of water) |n well@ eled “PEH". This is the
positive for the “high” in on eters

C. Aliquot 0.7 uL of a @dd@ f a full plate will be used, mix 6 pL of
ladder with 2. 4 wat nd aliquot 1 pL per ladder well.

d. Alternatlv@ uL of allelic ladder can be used for the
normal er arameters for each injection to account for
dlffe\?\\oes in I(s. f allelic ladder.

II plate, add 3.5 pL of ladder to 3.5 pL of water, mix, and
Q‘ qbaliquot 1 pL of this dilution.
v r a half plate, add 2 pL of ladder to 2 puL of water, mix and
allquot 1 pL of this dilution.
iii. A P2 pipet must be used to make 0.7 and 0.5 pL aliquots to avoid
making dilutions and to conserve ladder.

e. Skip to Part E (Denature/Chill) of this section.
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TABLE 8: Identifiler 28 Samples for High Sensitivity Team

Injection Samples LIZ HIDI Allelic Positive
Parameters | and negs Ladder Control
I 3 uL 0.375 uL| 26.6 uL | 1.0 pL or] 3 uL
(0.7 pL)*
IR 3 uL 0.375 uL| 26.6 uL | 0.5 pL or| 0.5 puL
(0.7 pL)*

* Two amounts of allelic ladder, 1L and 0.51L, may be used for the normal and the
rerun parameters to account for differences in lots of Iadder{ather thah,@vhich
Is satisfactory for both parameters in most situations. O

>

M astermix and Sample Addition for Identlfller 31 for QenS|t|V|tv Team

1. Prepare pooled sample@ENTlFl\ER 31 %O(

a. Centrifuge all tube WI sp gb)rlefly

b. Label one 0.2 m tub{f the sample name and “abc” to represent
the pooled samp¥injec or the corresponding sample set.
C. Take 5L o sa replicate, after mixing by pipeting up and down,

and plac aliquotTnto the “abc” labeled tube.
d. Place % poole;q'sample directly next to the third amplification replicate
lab " of sample set.

2. Arraré%pllfl amples in a 96-well rack according to how they will be loaded
into

action plate. Sample order is as follows: Al, B1, C1..., A2, B2,

the plate is loaded in a columnar manner where the first |nJect|on

corresp to wells A1-H2, the second A3-H4 and so on.

3. Witness step. Have another analyst witness the sample set-up.
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4, Obtain a reaction plate and label the side with a sharpie. Place the plate in an

amplification tray or the plate base.

NOTE: HiDi Formamide must not be re-frozen.

0. Mastermix for 31 CYCLES:

a. Prepare the followinghastermix for samples, ad negative controlsas
specified in Table 8
I. 44.6 uL of HIDI per sample O\
il. 0.375 pL of LIZ per sample X

iii. Aliquot 45 pL of mastermix to eachs eandnegative control

well \6

b. Prepare a sepamieter r alle@ddersand positive controls
I. Add 146uLo oe c and PE

i Add 0.375 p A and PE
iii. Aliquot 1 mg{ﬁ ix to each Allelic LadderandPositive
Contro

7. If an injection h S th samples add 12ul of eith#d,ddiffer or
formamide/ &qnused wells within that injection.
8. Add sa to t te, adhering to the following guidelines:
ulth}} nel pipettes may be used to load samples. If pipetting from a
96 R)late, pierce the seal.
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9. Adding Samples for Identifiler 31:
a. Aliquot 5 pL of each sample (including pooledand negative contral

b. Aliquot 1 L of a 1/10 dilutionof positive controlinto each well labeled
“PE”. (Make the 1/10 dilution by mixing 2 uL of Positive Control with
18 uL water). This is the positive for the “normal” injection parameters.

C. Aliquot 1 L of a 1/20 dilutionof positive controlinto each well labeled
“PEH". (Make the 1/20 dilution by mixing 2 uL o é osmve Control with
38 uL water). This is the positive control for thq' igh” injection
parameters.

TABLE 9: 31 Cycle Sam

d. Aliquot 0.5 uL of allelic laddeN

Alternatively, make a 1/2
Make this dilution

injections, 3 uL |
with 4 uL water fo
“normal” injectio

e. Aliquot 0, Qal
L

well.

Altern
WeII

@%

o

e thl%ﬂ
ctio

dder into each well labeled “ALH".

v

Sl

to eac
‘on of |

Iabeled “AL".
er and aliquot 1 uL per “AL”
QL ladder with 2 uL of water for 1-2

ater for 3-4 injections or 4 uL ladder
This is the allelic ladder for the

/10 dilution of ladder and aliquot 1 uL per “ALH”

r High Sensitivity Team

tion by mixing 1 uL of ladder with 2.3 uL of water for
of ladder and 4.6 uL of water for 3-4 injections, or 3
ith 6.9 uL water for 5-6 injections. This is the allelic ladder
jection parameters.

Injection Samples| LIZ for samples HIDI for Allelic | Positive LIZ for HIDI for
Parameters | and negs and negs samples Ladder | Control ALs ALs
and negs And PEs | And PEs
1pL of

L 5uL 0.375 uL 44.6puL| 05pl oo 0| 0375 UL | 14.6 L
N 5 uL 0.375 pL aaspL| ospul LT 0375 L] 146 L

H = H O H 2 HE /104l | TP H OH
H 5l 0.375 L aaspL| 03pul ML 0375uL| 146 L

H 2| O H =ML 120 il | T2 H O H

10. Proceed to Part E (Denature/Chill) in this section.
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E. Denature/Chill - For All Systems After Sample Addition

1. Once all of the samples have been added to the plate, place a new 96-well septa
over the reaction plate and firmly press the septa into place.

2. Spin plate in centrifuge at 1000 RPM for one minute.
3. For Denature/Chill:
a. 9700 Thermal Cycler \O\
I. Place the plate on a 9700 therm%@er (Make sure to keep the
thermal cycler lid off ome sam ay)

il Select the “denatu pé
iii. Make sure the v e is SIOprr Identifiler 28, and 50 uL

for Identifiler n one system is loaded on the same
plate, use t her
V. Press Ru et ’{tnal cycler The program will denature

samp t 9’53 mlnutes followed by a chill af@ (the plate
sh I hill for at least 5 min).
' he,q' ure/chill is occurring, the oven may be turned on.
b. \g})ck

a&e the plate on a 95°C heat block for 5 minutes.
ace the plate on a 4°C heat block for 5 minutes.

F. Turning the Ove; on and Setting the Temperature

1. In the tree pane of the Data Collection v3.0 software clidRAhnstrument >
ga313&l > instrument name > Manual Control

2. Under Manual ControlSend Defined Command For* click on Oven.
3. Under ‘Command Namé click on “Turn On/Off oven”.

4. Click on the Send Command button.
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Foundation Data Collection Version 3.0 = Mo User is logged in
(ZEN wisw  Service Tools  wizards  Help

B B 0
= A Ga Instruments
Results Group
F=lDstabase Manager
= Elgaz130x

4
B G&Instruments = ga3130x] = Crick = Manual Contral

Manual Control -

[EPiste Manager Send Defined Comman d For: | 7:]

B Pratocal Manager

O fia Moclule Mana
=  EH Run History Command Mame value Range
= Sc ick [ -

= [EFinstrument Status
ESpst al Fun Sc wl
#

i Run Schedulel

Send Command

5. Under ‘Command Nameé cllcyl(iTx\Set Qtemperaturé and Under Yalue”

set it to 60.

6. Click on the Send C@%nd k@w

7. Once denature e in centrifuge at 1000 RPM for one minute before
placingthe re n plam\'n o0 the plate base. Securpl#éite base and reaction
plate W|th t te ré’@uer

<2~ 0&(\

QO
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The plate assembly components are assembled as follows:

Plate retainer

Septa

Sample plate

Plate base

A
QR &L

G.  Placing the Plate onto t@os&r)ﬁ} (Linking and Unlinking Plate)

1.

In the tree p the ndation Data Collection v3.0 software click on GA
Instrumer(m)%a 13 Instrument name > Run Scheduler > Plate View
Push ray @on the bottom left of the machine and wait for the
auto%mpl%ﬁ) ove forward and stop at the forward position.

Open thexndoors and place the tray onto the autosampler in the correct tray
position, A or B. There is only one orientation for the plate. (The notched end
faces away from the user.)

Ensure the plate assembly fits flat in the autosampler.
When the plate is correctly positioned, the plate position indicator on the Plate

View window changes from gray to yellow. Close the instrument doors and allow
the autosampler to move back to the home position.
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Linking/Unlinking the Plate Re@)@to 9

5.

Type the exact p@mg@e Plate ID window and click “Search.” Or, click
t

the “Find All”” the desired plate record.

NOTE: qsgé plat@gne is not typed in correctly, your plate will not be found.

tea@prompt to create a new plate will appear. Click “No” and
Q “ret e plate name correctly.

Click th@% position indicator corresponding to the plate position in the
instrume. The plate position (A or B) displays in the link column.

If two plates are being run, the order in which they are run is based on the order in
which the plates were linked.

The plate position indicator changes from yellow to green when linked correctly
and the green run button becomes active.

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

IDENTIFILER ANALYSIS ON THE ABI 3130 xI GENETIC ANALYZER

DATE EFFECTIVE APPROVED BY PAGE
07-16-2012 EUGENE LIEN 19 OF 28

7.

N GA Instrumerts » ga®130x1 » Crick » Run Scheduler » Plate View

|- Fin Plates Metching These Creria

vy sonsi ) pao )

eet
Crick06-JPtestsheet eneMapper
Crickns-Missy eneMapper
Crick06-ProfilerLadder eneMapper
CHEk0B-QCSen0713060P  GeneMapper
CrickLaserTest
GENERIC
GENERIC2
GENERIC3

3

Proalieliclader
Spectial_F120un06
Spectal_F_071106
Spectal F_0711064
Spectal_65_071106

8
[Systemsiaws b |riee
Wstart,  |[W

To unlink a pIQsz

o Gurrert Fun

) 424pm
2

rd Jng:hck the plate record to be unlinked and click

“Unlink”.
H. Viewing the \i\ed&

1.

In t ee of the Foundation Data Collection software, click GA
Ins ga313@l > instrument name> Run Scheduler > Run View.

The RunIDcolumn indicates the folder number(s) associated with each injection
(e.g. Run_Einstein_2011-03-10-0018 or Run_ Venus_2006-07-18-019).

Note: This RunID may not be indicative of the Run Collection folder depending
on results group used.

Click on the run file to see the Plate Map or grid diagram of the plate on the right.
Check if the blue highlighted boxes correspond to the correct placement of the
samples in the injections.

NOTE: Before starting a run, check for air bubbles in the polymer blocks. If
present, click on the Wizards tool box on the top and seBuabble
Remove Wizard'. Follow the wizard until all bubbles are removed.
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Foundation Data Collection Version 3.0 - Mo User is lopsed in

File View Service Tools BUREGES Help

Install Array Wizard

A |
e Change Polymer Type Wizard
& A Ga nstrumerts S
[ Resuits Graup
anag
E= 3
[EElpiate Wanage  Instrument Shutdown Wizard 1
%P'MDE”' Mar ptosampler Calibration Wizard
Motils Mar
Update Cap Array Info
& BRun Histery " Rl eady
o et stohas || [ 55000 St  Sensor Values
B spatisl Run Schedlé Lager: == Off EP Voltage—— ~EP Currert
= BBIRun Scheduler EP: == Off 200 W G000 WA
ver:
gzae\/\new o — 150 000
U View
100 400.0
B Capilries Viswer AREESES ittt
BBlcapinray Visver OvenDoor. == Cloged 2000
R spectral Viewer Autosampler: = Retum
{'?ME”W‘CWU‘ Laser Powsr — Laser Current
E)service Log 2650 MW | 120 A
200 a0

Click on green Rurbutton in thet
When the Processing Platdaalo
plates...), click OK

BE0147
36 om
12

FOPY

Array Serial Number
Array Lengt
Array Usage:
Polyimer Type:

| [ Events
:-16:25:12 Plate Crick06-3130x] Manual has been linked to Bay 0

16:26:12 Run Crick 2006-08-24 16-26 00Z4 status has changed to Validated

116:26:12 Run_Crick_2006-08-24_16-26_0023 status has changed to Validated
|16:26:12 Run Crick 2006-03-24 16-26 0022 status has changed to Validated
[16:26:12 System Status: Ready

116:26:12 The mumber of runs has changed to 3\
16:26:05 Systen Status: Idle

116:26:05 Plate Crick06-3130x1_ManuslWygs @

|L6:26:05 The number of runs has
116:25:59 The number of runs has

linked from Bay 0

=%
2"
N

gou are ready to start the run.
%Bé?ou are about to start processing

@on the Capillary Viewer

fthe Foundation Data Collection software.
u the raw data of the capillaries you select to
wer will show the raw data of all 16 capillaries

To check the progress
Cap/ArrayViewer in
The Capillary Vie

view whereas th

at once.

rra

IMPO yS eX|t from the Capillary Viewer an@Cap/Array
iewer windows. During a run, do not leave these pages open
?‘ ()™for extended periods. Leave the Instrument Status window

QO open.
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EP current (no set value)

The visible settm&/@ul@@o EP voltage 15kV

\ \
0‘2‘

Exp&v& are:

Laser Power Prerun 15 mW
Laser Power During run 15mwW
Laser Current (no set value)
Oven temperature 60°C

EP current constant around 1201té 160
Laser current: 5.0A £ 1.0

It is good practice to monitor the initial injections in order to detect problems.

Table 11
I/L IR N H

Oven Temp 60°C 60°C 60°C 60°C
Pre-Run Voltage 15.0 kV 15.0 kV 15.0 kV 15.0 kV
Pre-Run Time 180 sec 180 sec 180 sec 180 sec
Injection Voltage 1 kv 5 kV 3 kV 6 kV
Injection Time 22 sec 20 sec 20 sec 30 sec
Run Voltage 15 kV 15 kv 15 kv 15 kV
Run Time 1500 sec 1500 sec 1500 se¢ 1500 sd4

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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Table 12
M MR
Oven Temp 60°C 60°C
Pre-Run Voltage 15.0 kV 15.0 kV
Pre-Run Time 180 sec 180 sec
Injection Voltage 3 kv 3 kV
Injection Time 10 sec 20 sec
Run Voltage 15 kV 15 kV
Run Time 1500 sec ¢ 1500 sec
O\
Converting Run for GeneScan Analysis (8\'
When a run is complete, it will automatically be plac :/AppliedBio/Current Runs
folder, labeled with either thaate named in11-0251D-015PPY-2011-03-

11) or instrument name, date and runID us_2006-07-13_0018). Proceed
to Section 9 for instructions on ho nveu&s data for GeneScan analysis.
Re-injecting Plates QGJ \O
1. Plates should beQ/ ct@@ oon as possible, preferably the same day.
2. If a plate is d the same day on which it was originally
run, it do 0 requ® n additional denature/chill step before being rerun.
3. Creat ew @tch and plate record using the original documentation as a
guidg~Sel nly those samples that need to be rerun by re-assigning “Sys”.

exampl gn “IR” for an ID28 sample that needs to be re-run high.

NOTE: See Section 7 for information on which controls need to be run.
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5. Follow the instructions for creating a test batch. Re-import the plate record.
6. Re-denature/chill the plate (if needed) as described in Part E.

B Microsoft Excel - HS3030207_57-60REINJECTIONS:

5] Ble Edt Yew Insert Format Iools Data  Window Help

DEEHRYSRIVE s aRa-F|9-c-8x-4lillloe [ -0 - B L U|IEE=
28 - 5
a]B] c ] D [ETFT S H] J K
1 |SAMPLE SHEET: HS3030207_57-60 ANALYST: |JT
| 2 |ORIGINAL PLATENAME:  HS3030107_46-56 WITNESS: N/A&
ﬂComments: 6 kv 30 sec re-injections POP4: 0610014

4 BUFFER: 0611253
4 CT
7 | WWell ;sampie E:::I Case Number—Descrw SYS TYPE RUN 1A Amplification {Reinje V

8 | A1 i01- | ALT TAllelic_Ladder 1 IR “AL 57 - M 107_47
9 | B1 102 [ PE1 [020507 1100PE1 IR "PE 57 - 1507, 100N A030107_47
10| C1 1023 [ ANT 020507 11004N1 IR s &7 - Tooosg g\, MS3030107_47
11| D1 04 [ ANZ 920507 T100ANZ R s 57 - Dznﬂ HS3030107 47
12| E1 105 [ AN3 020507 11004N3 IR 57 - TogAgy H33030107 47
13| F1 1 06- [EN2T a Extraction Megative 012107_1630 a iR g 7 ac ’%;ﬁna HS3030107 47
14| G1 | 07- [EN21 biExtraction Megative 012107 1630 b JR'\S 7D aclT Welr oo | HS3030107 47
15| H1 | 08 [EN?1 c Extraction_Negative 012107_1630 ¢ N N 57 e a0 HS3030107 47
16 A2 |09 [ ALTH ‘Alleic_Ladder 1H BN A ) o HS3030107_47
17| B2 . 10- [PETH ‘020507, 1100PE 1H M PE . &7 - oaosoriio0 | HS3030107 47
18| C2 | 11 |2712a Buc27 125pg a N ¢ R & QC {oar 100 | HS3030107_47
19| D2 | 12~ |2712h Buc27 12.5pg b 2 \ IR SN\U57 | QC [owso7.11m0 | HS3030107 47
20| E2 | 13- 2712 ¢ Buc??_125pg ¢ <A\ IR N7 - QC omsorio0 ¢ HS3030107 47
21| F2 114 |27 64 Buc2? 6.2500 a Y. )

22| G2 | 15 |276b Bucd? 6.25pg b N\ N 3& S 57 1 QC omsoraion . HS3030107_47
23 HZ 16 | 2760 BUCIT 62500 Copm WP AN

24 £3 1 17- | A2 Alelic_Ladderd N PR LA - E H53030107_49
25| B3 118 [ PE2 02050711@?@\} Pl ¢ IR "PE | 58 - Toonsor o . HS3030107 49
26| C3 19 [273a Bucldf 3 £ aV f R 5 58 L QC | maAwiin | HS3030107 49
27| D3 20 |27 3b Buc2? Xl \ 7

28| E3 :21-[273¢ uﬂsp c -

29| F3 13- |37 1a L&z PN RS 58 | QC [owmewriim | HS3030107 49
30| G3 23 [27 1b BRI 56pg b ( AN IR S | 58 | QC [ooosor.1io0 . HS3030107 49
31| H3 24 a7 cN 15600 P9 N RS 58 | QC [ owewiimn | HS3030107 49
32| Ad s 25 T OH Weiic Laddem IR “AL 58 = o H33030107 49
33| B4 76 JHY 020507 1 PN IR TPE 58 - Toamsor im0 | HS3030107 49
34| C4 -} 2792 Buc2? ONepda IR | S | 58 | QC [omso71im0 | HS3030107_49
35| D4 7h Bucy | q b IR S 88 " QC [owswiimn | HS3030107 49
36 Eh,’g%\ 7707 c By apg_c IR S 58 : QC {osor1o0 @ HS3030107 49
37 F4Y3 ¥ 127 033,802 03900 a

38| G4V 31 (27036 BWcIT 0390 b

CRR IS [—IMIDSN 4 i & i D284 _3: h D26 _Plate Record %,ID31¥_31305heet { Pre-Record 7 HS3030107 46-56 7

K. Water Wash and POP Change

Refer to Section A for schematic of 3¥BWhile proceeding with the water wash and
POP change procedure.

1. Remove a new bottle of POP4 from the refrigerator.
2. Select Wizards > Water Wash Wizard and follow the wizard.
3. When the “Fill Array” step has completed, remove the anode buffer jar, empty,

and fill with 1x TBE Buffer (~15 mL).
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4, Close instrument doors and wait for the steady green light.

5. Click “Finish.”

agrwnE

for the usage log.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

Cleanup Database Utility (QA Team)

Open the Foundation Data Collection Windowof the 3130 software.
In the left hand panel, click on “GA Instruments”

Click on “Database Manager”
Click the “Cleanup Processed Plate” button.

This will erase the database and reset the run num
plate run after this process will be labeled run ny

\N

3

Forensic Biology network. All printed versions are non-controlled copies.
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TROUBLESHOOTING GUIDE

This section is provided as a guide. The decision on which of the recommended actions is the
most promising should be made after consultation with a supervisor.

PROBLEM: Many artifacts in sample.

Possible Cause Recommended Action
Secondary structure present. Sample naot. Clean pump bloclﬁahnd change
denatured properly. polymer to ref@ e urea

environment(b.
™
Zb\Denatl@} ill samples.
'\ @)

N X
PROBLEM: Decreasing peak heights in W p{
Q\ (\
Possible Cause \Recommended Action

Poor quality formamide @ﬁmp&)o’Q Realiquot samples with fresh HIDI.

environment very IOﬂIx

PROBLEM: Ind|V|%€Pae§§un at varying speeds. For example, the scan number where
rs

the 100 bp size s% differs significantly from one injection to another, usually
appearing earlier. O

Possible Cause Recommended Action

Warm laboratory temperatures. 1. Redefine size standard.

2. If this fails, reinject.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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PROBLEM: Loss of resolution of peaks.

Possible Cause

Recommended Action

Loss of resolution of peaks.

1. Clean pump block and change
polymer to refresh the urea
environment.

2. Denature chill samples.

o)

PROBLEM: An off ladder peak appears to be a pull up, but it is né\exactly the same basepair
as the true peak.

Possible Cause \‘

N&%on;@}ded Action

1.

Matrix over-subtraction. Usual f?\‘
the green channel, the true
overblown and is split. % \4

Pull up peaks appe@]e bl@
\.

the red channels

In the yellow ;@wel,
negative pgakyat the

ISa

pairs of the

! Regje’oﬁ ladder peaks as matrix ovel
ct

'>

e

true pe ev mediately to tf
right a the re off ladder
peaks.

~0
N

PROBLEM: Peaks overblown and running as off ladder alleles.

Possible Cause

Recommended Action

More than the optimum amount of samg
amplified.

l&. Rerun samples at lower injection
parameters.

2. Or rerun samples with less DNA.
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PROBLEM: Pull up peaks.

Possible Cause Recommended Action

Colors bleeding into other colors. Run a spectral.

PROBLEM: Spikes in the electropherogram.

Possible Cause Recommended Act'y;&
Crystals in the polymer solution due to th€Ehange the poly,
polymer warming and congealing from . Q
fluctuations in the room temperature. N
NX v
PROBLEM: Spikes in electropherogram ifac@o
<\
Possible Cause \O "v&)ecommended Action

Arcing: water around the@er ch@b‘er@lean chambers; beware of drops
accumulating around the septa.

PROBLEM: Split peaks\» \'

Possible C@e .\\,Q Recommended Action
Lower pumloc in the process of | Clean the block.
burning out d he formation of a

bubble.

PROBLEM: Increasing number of spurious alleles.

Possible Cause Recommended Action
Extraneous DNA in reagents, 1. Stop laboratory work under
consumables, or instrument. advisement of technical leader.
2. Implement a major laboratory clean-
up.
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GENERAL PROBLEMS

Problems Recommended Action

1. Fatal Errors. 1. Close collection software.
2. Restart collection software.

2. 313 not cooperating. 3. Restart Computer and Instrument.
3. Shutter problems. 4. Call Service.

Revision History:
March 24, 2010 — Initial version of procedure.
March 29, 2011 — Revised Step H.2 and | due to a change in the Results Group.
July 16, 2012 — Revised procedure to accommodate LIMS.
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A. Converting Run for GeneScan Analysis

Prior to importing *.fsa files into GeneScan, the files must have been converted using the
HIDDyeBUtility conversion tool.

1. Make sure the run (injection) has completed.

2. On the desktop, click on the shortcut for the Rdwiversion program.

i &

HIDDyeBUtility.exe

3. On the top of the RIV¢onversion program wind&@ck on th€loose
Starting Directory” button. b‘ .&

4, Browse the Current Runs Fol \oca@ the D drive, Applied Biosystems
n

folder) for your run folder(s@ R\_

us_2006-07-13_0018).

BEIS)

v 2 »@EE
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5. Double click on your run folder(s) then hit Open. The run folder(s) are now

converted and are now ready to be analyze&glameScan.

B. Archiving Converted Data and Sample Sheets

For the HSC, Exemplar, and Property Crime Teams:

1.

When a run is finished, locate the run folders on thex313§&trumental
computer. These folders are in the Current Rdolsler (o&{he desktop) and
have previously been converted.

>
Insert a flash drive into the USB port of the ins&@ntal computer.

Copy the run folder(s) onto the f\ rive, @%ct the flash drive from the
instrumental computer and takb\i over@@e network computer.

The STR data folders (Ioé]/in N&FR_Data\CASEWORKre organized on
am

the network by instrum ar, and amplification system. Within these
folders they are @ed b)@) ification set (see Example #2 below).
pu

rgeate a new folder for each run and put it in the
tion. e this folder(s) with the file name according to your
e.g, &Pes09-005ID, saved in

a\i@oRK\Stripes\zoog\ldentiﬁ|er).

ExaEEle # Identifiler and a YM1 amplification set were run on Stripes with
the foll sample sheet name: Stripes09-005ID-003Y. Two run folders will
be createt with the following names: Stripes09-005ID and Stripes09-003Y

Example #2Two Identifiler amplification sets were run on Stripes with the
following sample sheet name: Stripes09-0061D. Two folders will be created
inside this folder, with the folder names corresponding to each amplification set
as follows: Stripes09-006IDA and Stripes09-006IDB..

Copy the run folders from the flash drive into their corresponding amplification
set folders on the network. Once saved to the network, delete the files from the
flash drive.
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6. Proceed with GeneScan and Genotyper analysis.

For the High Sensitivity Team:

1. When an injection is complete, the data will automatically be placed in the
D:/AppliedBio/Current Runsfolder, properly labeled with the instrument name,

dateand runiD (e.g. Run_Venus_2006-07-13_0018).

2. After conversion of the data in each run folder, copy tha\elevant run folders as

well as the sample sheets to a flash drive.

3. Transfer the run files from the flash drive to th@opriate data drive on the

network. b‘ .&

a. The run folders should \tore@@he network in the run folder of the

instrument on which

b. The sample she@&%ou ﬁeostored on the network in the sample sheets

folder of the @ume Qrwhich they were run.

4. After confirmi th f@are on the network, delete the files from the flash

drive. \2\

5. ProceQ~ \@can and Genotyper analysis.
v L

C. Backup of DatQ

All of the 313&l data, once loaded on the network drive, will be backed up in a process

by DolTT, and stored in archives on and off site of the OCME building.

Revision History:
March 24, 2010 — Initial version of procedure.
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A. Access to GeneScan
1. Click on the GeneScan shortcut located on the desktop of the analysis station
computer.

2. Create a new GeneScan project by clickiig—> New. A dialog box with
several icons will pop up. Click on the project icon.

Create Mew: \Oﬁ

e RCR RN
&

Project Foalysis fize

RN

Brdljzs | [ PintResuls
|!|y B Sample file.

Q" add sample Files iR

Lagk in: ) Run_ Esther 2007.04.30 3 e BctE-

|sils1- co7 o5 |si)s7-_a0e 0z
[sl)se- o707 |)se-_pos 04
8)53- E07 09
|si)54- Fo7_11

[el]49-_ao7 01 [s]s5-_07_13
<> |eilso- Bo7 o3 [s)Se-_HO7_15

Filename:  [43-_a07_01 Add

Files of type: [ Al Readable:fles [*fza) |

File Name: | [ addan
e | asdan |
50_807_03
51_C07_05
52700707 &I
53_£07_03
54 FO7_11 M‘
55_G07_13
S6_HO7 15
67-_A08_02 / Firish
5650504

Cancel
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3. To add sample files to the open analysis control window, click on Project

the menu options and seléadd Sample Files

4. When theAdd Sample Filesdialog window appears, go to M: STR_Data -
Casework and select the corresponding instrument’s folder. Find the run folders
with the samples that you want to add to the project. Once you click on the
specific run folder, you will see icons representing each individual sample, all

belonging to one injection.

To add samples to a project, take the

following action:

\0K

(&'

If you want to... o O\"Then...

Select a single sample file D‘DoubI%@( the file OR select the filg
and {Dk Add

\
Select all the sample files ‘ﬂ'\\

Ciigk Add Al

Q7 X

Add a continuous list of @Me f{é\a. Click the first sample that you warj

to add.

b. Press th&hift key and click the las]
sample you want to add. Click Add

—

S
Add a d@%@f samples
v
QO

a. Click the first sample that you warn
to add

b. Press th€ontrol key and then clicK
on the other sample(s) you want to a

—

Click Add.

5. Click Finish when you have added all

of the samples.
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B.

Analysis Settings

The analysis should then be performed using the following predefined files:

System Size Standard File Analysis Parameter File
YM1 Ystr.szs YM1.gsp
Identifiler LIZ-250-340.szs LIZAnalysisParameters.gsp

1. Identifiler Analysis Parameters

Do not change any of the settings except the r
threshold for Orange (O), which ma&e low

QO

ﬂ LIZAnalysisParameters.gsp

—Analysiz Bange
" Full Range

Start: ESDD

Stop: SO0

{* Thiz Range [Data Points)

Size Call Range

" Full Rangs

% Thiz Range\Ba irs)
hin:

[LE

— Data Processzing

Smooth Options

o Lo%ﬂhem Methad
i @ uthern Methad
o~

iz CaME Method

Order Leag 3
d Ordegfleas ares

Cubic S Mne Inferpolation

hin. Peak Ha

N

51 Pts

A
elining

eLine indow Size

ize Standard:

Si
LIZ-250-340 525 W

Auta Analysis Only

in. If N2
Folynamial Degr '3

FPeak End

Peak Mfind on Size I15 Pis
Slope Threshald for E_D

FPeak Start

Slope Threshald for E_D

\0&

n%or the peak amplitude
@( 25 rfu.
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2. YM1 Analysis Parameters

Do not change any of the settings except the range or the peak amplitude
threshold for Orange (O), which may be lowered to 25 rfu.

HrMl.gsp
— Analyziz Range
" Full Fange

— Size Call Range
i Full Range
* Thiz Range [Base Pairs)
holin: IT
bl 3z W

i Thiz Fange (D ata Paoints]
—— Data Processing

Start: E?DD
Smooth Opltions
= Mane

o+ Light

= Heawy

Stop: 200
— Peak Detection ———

—— Size Calling Method

i 2nd Order Least Squares
i 3rd Order Least Squares
-~
o

\

Cubic Spline Interpolation
. LocalSouther&thod ‘(
¢ Global S -.b\ C
AN

h ethod
RN iiYe)

Peak Amplitude Thresholds

B: I;S b |55
G I;ﬁ R: I;ﬁ
A | 2
Min. Peak Half Width: E
FPolynomial Degres &
N\ PN

Feak Windaw Si% =}
Slope Thres@r f
Peak S5t

Sla T shold for
Peav C)

-

OO

Once the correct parameters have been chosen, the samples can be analyzed by clicking
the Analyzebutton.

When the samples are analyzed, the boxes will change from colored to dark grey in the

Analysis Control window. If a sample does not analyze, see Section D: Analysis

Troubleshooting.
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C. Analysis

To ensure that all the sizing results are correct, check the labeling of the size standard
peaks for each sample.

1. To view the analysis results, select Windofnem the main menu and click on
Results Control

2. The raw data can be seen in up to 8 display panels, by changing the # oftpanels
8. To view each color separately, check Quick TtdeOn

then click Display Each sample standard will ayed in its own window.

To view all 8 standards, you must séxoll thro f the windows. Make sure

that all peaks are correctly Iabel onti hecklng your size standard for the
sultc)eh

3. 3. Select the first 8 size standard dy $ y clicking on them and
I

entire tray by going back to th trol window, clicking@mear All
and selecting the next 8 sa

IMPORTANT: For A 30 mée the 250bp fragment in the Identifiler LI1Z
@e Siz ndard may not be labeled as 250. In Identifiler,

Ohpfiegment is also not labeled.

Identifiler LIZ Orange Siiegandaé&
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R 000D W0 0D 340 V 000 @ﬂr‘} 00 G0 o0 S0 R0 G0 G900 G000 SN0 B0 GO0 MO0 T0OD
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Ny
NG

L YQQ o I |

@ o[, g i) ﬁ CEJ T

YM1 STRs LIZ GS500

1 Orange Size Standard

. L Lo U

m m 200.00 246.48 340.00 400.00

150 00| 350.00
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Before proceeding with the Genotyper analysis, uiderselect Save Project As. The project

will be named according to the Sample Sheet name. This file will save as a *.prj file in the run
folder.

D. Analysis Troubleshooting

The error message for a failed analysis is: “Analysis failed on Dye B, G, Y, R. Repeat
the above choosing another scan range.”

If the sample fails to be analyzed, examine the Raw Data. Q@ to highlight the sample
under the Sample File column theAnalysis Control wind d go the Sample tool

bar and choose Raw DataAlternatively, click and highK¢ sample and hit Ctrl+R or
double click on a sample and click on the riay data ol on the bottom left hand side of
the Raw Datawindow that pops up. If tlx&g IS NO nce of size standard peaks, the

sample fails. Note on the editing shee& att ple needs to be rerun. If peaks are
present take the following steps. \ \

Bl 07-LizoizeStandardGAGEE Al % 12-LizSizeStandard11_D02_008.fsa _ ol x|
ﬂ ?Dﬂ |‘DnD |‘5nD \2000 \2500 ‘3000 \3500 \4000 \4600 \5000 ?Q | N Iﬁ5ﬂ f e ?500 ?Dﬂ GEmD I Qﬂ 800 1000 1500 2000 2500 3000 3500 4000 4600 5000 £500 6000 G500 7000 7500 8000 8500

mm) 5\& -

N G awfe@ Bad Raw Data
2

12000 _| < f 0\ h t000 |

10000 _| v c) 10000 _|

m P m

UL

Ei;.ﬂx;zm v:q 2 | 7 =| *iz

1
X260 Y2125
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1. Check the height of the size standard

a.

C.

Examine theRaw Datato check the peak height of the size standard
fragments. The peak height is indicated by the datapoint value of the Y
located on the bottom of the Raw Data window, when the cursor is placed
on top of the peak. See instructions and diagram above.

In the Analysis Control window under th&arameter column click and
highlight the parameter of the sample that needs to be adjusted and click
the small arrov@ on the right side of the cell an(gelect the priedef
parameter El1ZAnalysisParameterOrange25”.

Reanalyze samples. There should bem&@sae standard column.

Change the analysis parameters\'\b‘ OK

It is also possible, th elther to fast or to slow. The analysis
range may need t Examine the Raw Data to see the scan
ions

range. See inst

a.

o

& |agram above.

eq’}bmze standard is located in the sample by moving
eypeak. Take note of the datapoint value of lieaed
&re Raw Dataindow

% the @ysis Control windowgo to theParameter column, click

ht the parameter that needs to be adjusted and click on the
@ owPJon the right side of the cell and selecfibe New.
m

here an untitlecgnalysis parameter window will appear. Make sure
all the default settings are correct as indicated above. Wmddysis
Range adjust the stantalue to approximately 25 bp less than the
datapoint value of the As indicated in step 2b. (eg. X:2400 adjust Start:
2375)

Exit out of the window by hittinfy X and click Save. Save the file in the
folder C:\AppliedBio\Shared\Analysis\Sizecaller\Paramsghat can only
be accessed through the desktop shortcut AppliedBio folder.
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Reanalyze samples. There should bean#he size standard column.

After reanalyzing the samples go back to the Parameter folder and drag the
parameter you created to the Archive Parameter Folddihe default
predefined analysis parameters indicated above should be the only choice
in the drop down menu.

NOTE: For Identifiler, if the last two orange size standards, 490 and 500, are not

visible, change the size call range to “this range” and adjust the
maximum to 450. At least the 100 bp to 450 bp{size standards must be

apparent. \

3. If the baseline of the size standard is noisy, rai ’g RFU threshold of the red or
orange to above the noise level. b‘ .&

a.

Alternatively, redefine t \suze lﬁa@rd In theAnalysis Control

window under the Si tan mn click and highlight the size

standard of the sa { n the small a@mn the right side of the

cell and select he size standard peaks will appear and at the

appropriate @ typec&label in the column (see above for correct
values)

r Ide@( r LIZ runs do not define the 250 bp and the
size ard

re done defining the new size standard, exit out of the window
b h [X and clickSave. Save the size standard file in the folder
pliedBio\Shared\Analysis\Sizecaller\SizeStandardthat can only
be accessed through the desktop shortcut AppliedBio folder. Name the
size standard whatever you wish. Select this size standard for the analysis
of all the failed samples.

Reanalyze samples. There should bean4he size standard column
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d. After reanalyzing the samples go back to the SizeStandalcter and
drag the size standard you created to the Archive SizeStandards Folder
The default predefined size standards indicated above should be the only
choice in the drop down menu.

ATTENTION: all reanalysis results and parameter changes are automatically written
to the individual sample files, even if the changes to the project are not saved.
Do not reanalyze casework data without a reason.

Revision History:
March 24, 2010 — Initial version of procedure.
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For 313 instruments, multiple sets of amplifications can be run in one tray. If the
amplifications were done in different multiplex systems, it is necessary to perform the Genotyper
analysis separately using the appropriate template. For two amplifications in the same system it
is optional to process them together or separately.

l. YM1
A. Importing Data and Allele Call Assignment

1. Open the Genotyper macro for the desired ampl (‘ﬁatlon system by
clicking on the appropriate Genotyper shortcu\ e desktop of the
analysis station computer.

2. UnderFile>Import and seledgrom Gex an File If the Current
Runs folder does not alre pea he window, scroll to find it from
the pull-down menu an %xubl Ii@on it. Double-click on the folder
containing the proje ai ted in GeneScan.

3. Click Add or do@lick\ﬁ%e project icon to add the project for
analysis. W the p@t has been added, Elitkh.

4, Under \{ Sh Qe/Lanes windowa list of the samples imported

from eSca lysis can be seen. If samples need to be removed,
[ the J@hés for these samples and selecti@ui the Editmenu.

o

%nde Save As save the Genotyper template to the user’s initials
asework run file name. (Undele select Save As)

FerxampIe: “Stars09-001Y JLS” for YM1 runs saved by “JLS.”

6. After importing the project and saving the Genotyper file, run the first
Macro by pressing Ctrl+1 or double clickinkgzam'.

7. The plot window will appear automatically when the macro is completed.
Check the results for the positive control. The plots will also display the
orange size standard.
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Table 1
Multiplex System Necessary LI1Z GS500 standard
peaks
YM1 9 fragments from 139-400 bp

Table 2 YM1 Positive Control

DYS19 DYS389 | DYS389 |
Yellow label 14 13 29
DYS390
Blue label 24 \'

1 Yellow male positive control \v K
DYS19 DYS389l \ C)O DYS389ll

1 kﬁ\q’

\g"
QO
% O 368.55
1 Blue siftve co O

\stq\
Of &

v

8. Fii;out an STR 3130 Control Review Worksheet indicating the status of
all controls.

9. Under Analysi®Change labels, select size in bp, peak height and
caegory name. Click Ok.
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10. Check all lanes. Labels for extra peaks can be manually deleted by
placing the cursor on the peak above the baseline and clicking.

Shortcut: If a label was mistakenly deleted, press Ctrla@d the
allele name label will reappear. Ctrl+Z will only undo the last
action.

11. To zoom into a desired region of an electropherogram, hold the left mouse
click down and draw a box around the desired rg@n.

12. Under View> Zoom->Zoom In (selected ar@\

N\
Shortcut: Zoom in by holdingtdown th émouse click button
and dragging the cursor oN\s the é to zoom in on. Then, press
Ctrl+R or Ctrl+ + to zoorf\\q on gion.
sca

13. Torevertto themgg}(} ®1ge, gdiesv>Zoom >Zoom To. Set

the plot range t Iisg(é{n Table 3.Click OK.
Table 3 (C‘O cO
.
O

A}
Syste\ “Range
YMIAN v 1120 - 410

pag@orange electropherograms with the other color lanes by:

?;1 Oq{olding down the shift key and clicking on the orange “O” box in
the upper left hand corner

b. under edigo to select +orange

14. Fill out the Genotyper Editing Sheet for each Electrophoresis run
indicating the following:

a. no editing required
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b. sample(s) requiring manual removal of non allelic peaks. Refer to

STR Results Interpretation Section.

C. sample(s) requiring rerun and/or re-injection. Refer to STR
Results Interpretation Section

Each sample listed on the Genotyper Editing Sheet must be indicated by
sample number. The reason for the edit must be indicated using a number
code and/or symbol.

15. After the editing has been finished, scroll thro@%e plot window to
double-check.

N
B. Genotyper Table ?\b‘ OK
+ NP
1. Press @1+2 to creat\qgje N

2. Compare the sa infcxﬁ\%on in the table with the amplification and
the 3134 @ntrol . If an error is detected at this point it can be

corrected owﬁ.')
a. Q@oen &-&ye/lame window or “sample info box”

Q~ Pl he cursor in the sample info box and correct the text

; C. O@nder Main Ment» Analysis, ®lect Clear Table to clear table

d. Select the appropriate colors by shift clicking on the dye buttons or
using edit.

e. Run Create Table Macragain

f. Continue to Step 4 and print according to the directions.
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C. Viewing and Printing Electropherograms
1. Controls
a. Under View-bye Lane Window and selectue and yellow for

3.

all lanes containing controls including microcon controls
b. To select multiple labels, press Ctrl while clicking on the lanes

C. Go to Viewand open the Plot Window O\

d. Under Analysis>» Change Labels angé gze in bpand
category name 6\
Click ok. Save. \?\b‘ OOK

e. Continue to S\étlﬁank@t the controls according to the
©

directions.Q

N

Evidence S es Q

o

LL@ Vi e LaneWindow and select blue and yellow for
@klane@ aining casework samples

a.
Qg) T&@éct multiple labels, press Ctrl while clicking on the lanes

?E. OQO to Viewand open the Plot Window

ol.Q Under Analysis>Change Labels and dect size in bp, peak
height and @tegory name Click ok. Save.

e. Continue to Step 4 and print according to the directions.
Exemplar Samples

a. Under View-Bye Lane Window and selectud and yellow for
all lanes containing casework samples
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b. To select multiple labels, press Ctrl while clicking on the lanes
C. Go to Viewand open the Plot Window

d. Under Analysis>Change Labels and dect sze in bp and
category name Click ok Save.

f. Continue to Step 4 and print according to the directions.
2. Printing Electropherograms
a. Make sure the file is named proper&{&e\udlng initials.

b. Set Plot window zoo nge a an in Table 4. The active
window will be pnn\é& opé ble or Plot as needed.

C. Under File> R{Bt( es butto® Finishing tak>®
Document aéﬁeters below.

Table 4 YM¥Pyint pa@ters
Q/V Table Plot
Orie&})‘n _\" | Portrait Portrait
,‘ a\ ,(\‘0 100% 2 per page 100% 2 per page
n}.m)\g n/a 120 - 410
Ov‘

The Genotyper printout for YM1 should have a standard format:
yellow lanes, then blue lanes. The table should have 2 columns
for each locus. The controls are not needed in the table.

@

d. Click OK, OK.

e. After the printing is finished, undigle, quit Genotyper. Click
save Make sure that the Genotyper file is saved in the
appropriatesCommon runs folder.
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f. Initial all Genotyper pages.
g. List rerun samples on the rerun sheet
h. Place rerun samples into the designated rerun crybox.

I. Have a supervisor review the analyzed run

J- For Troubleshooting see the last Section V- Multiplex Kit

Toubleshooting \
O
Qo

I. Identifiler, 28 Cycles for High Copy Number G\Q

A.  Importing data and allele call as\bqh‘entooﬁ

1. Open the Identifiler acr Qlcklng on the Genotyper shortcut on the
desktop of the an statl omputer

Runs fol ady appear in the window, scroll to find it from
the pul d double-click on it. Double-click on the folder
conta the ;angect that was created in GeneScan.

%ﬁ?Ad?@ouble -click on the project icon to add the project for

alysj hen the project has been added, Elitkh.

2. Unden:ileﬁg)rt an %ecFrom GeneScan File If the Current

w

4, @QVieV\ﬁShow Dye/Lanes window, ai$t of the samples imported
frofh GeneScan analysis can be seen. If samples need to be removed,
highlight the lanes for these samples and selectfi©ut the Editmenu.

5. After importing the project and saving the Genotyper file, run the first
Macro by pressin@rtl+9, or double click thdD 28: Identifiler 28
macro

6. UnderFile->Save As, save the Genotyper template as the casework run

file and initials. For example: “Kastle09-108ID JLS”
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7. The plot window will appear automatically when the macro is completed.

Check to make sure that the ladders match the allele sequence shown

below. Also check the results for the positive control. The plots will
display the orange size standard.

TABLE 5 IDENTIFILER™ POSITIVE CONTROL

D8S1179| D21S11 | D7S820 | CSF1PO
Blue (6-FAM) |13 30 10,11 | 10,12
D3S1358| THO1 D138317*’\. 539 | D251338
Green (VIC) |14,15 | 8,9.3 11 ’QQ} 11,12 | 19,23
N
D19S433 \/V@‘ Tg\@ D18S51
Yellow (NED) | 14, 15 \&s'g 18 r\Q 15, 19
N Y
AM wl'bss\sﬁ) FGA
red PET) | x$DV [1O° |23 24
O N
LD A
&V' GV
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IDENTIFILER™ ALLELIC LADDER

I 220 I I24|-DI I I2EI'IZII I IZBIEII I IZDIEII I 320 IS‘{DI I IBEI-DI
DES1179_ 21511 075820 CSF1PO

mn.m“WMam.n,.n,mwl i g ] b
Ié.‘.‘.ﬁ.‘.‘ %.‘ . ‘- @‘I&I‘.‘.ﬁ @‘I&I‘I‘.ﬁ

0351358

T 7

Ll
o

Ar%hﬂge_lﬂiﬂ ’_D58818 \A X FGA

Ik = =3 e

[ie] 0 [15] 0] [22] [24] [2¢] [25] [E0] [E22
O

302|332

Table 6
Multiplex System Necessary LIZ GS500 standard peaks
Identifiler™ 12 fragments from 75 - 450 bp
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8. Fill out an STR 3130 Control Review Worksheet indicating the status of
all controls.

9. Under Analysis» Change labels, select size in bp, peak height and
category name. Click Ok.

10. Check all lanes. Labels for extra peaks can be manually deleted by
placing the cursor on the peak above the baseline and clicking.

Shortcut: If a label is mistakenly deleted, press lﬂaﬂd the allele
name label will reappear. Ctrl+Z will only und\ last action.

11. To zoom into a desired region of an ele h@mrogram, hold the left mouse
click down draw a box aroun%tbe des@egion

O
12. Under View>Zoom, selec\\Zoo@thlected area)

Shortcut: Zoom m&dm@ewn the left mouse click button and
dragging the cu cro "me area to zoom in on. Then, press Ctrl+R or

Ctrl + + to z@ in on reglon To zoom out in a stepwise fashion,
press Ctr
13. o re to t rect scan range, go to Bweom ->Zoom To. Set
tra ge listed in Table 7.Click OK.

Q 'blez\‘r
Range
tifiler 90- 370

Compare the orange electropherograms with the other color lanes by

either:

a. holding down the shift key and clicking on the orange “O” box in
the upper left hand corner

b. under edigo to select +orange
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14. Fill out the Genotyper Editing Sheet for each Electrophoresis run to
indicate the following:

a. no editing required

b. sample(s) requiring manual removal of non allelic peaks. Refer to
STR Results Interpretation Section.

C. sample(s) requiring rerun and/or re-inje éﬁ Refer to STR
Results Interpretation Section.

Each sample listed on the Genot@diting Sheet must be
indicated by sample nexpber g ason for the edit must be
indicated using a r\%\&g cod€ »hd/or symbol.
15. After the editing ha Si;n f| }QJ scroll through the plot window to
double-check. S\

B. Viewing and Printi ectro@og rams

1. Contr
a. er \@—Dye Lane Window and selectug, green, yellow,
C) red ange for all lanes containing the allelic ladder.

?%

&select multiple labels, press Ctrl while clicking on the lanes
GQOGO to Viewand open the Plot Window

d. Under Analysis>» Change Labels and dect sze in bp and
category name

Click ok. Save.

e. Repeat steps l1a - ¢ for all lanes containing controls including
microcon controls
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f. To select multiple labels, press Ctrl while clicking on the lanes

g. Go to Viewand open the Plot Window

h. Under Analysi»Change Labels and dect sze in bp, peak
height and @tegory name Click ok. Save.

g. Continue to Step 3 and print the controls according to the
directions.

2. Evidence and Exemplar Samples \9

a. Under View-bye Lane Window Wmmtﬂ green, yellow,
red and orange for all Bges cor( ng casework samples

b. To select multlpINXbels®@s Ctrl while clicking on the lanes

C. Goto Vlevv(%(\ken @Plot Window
d. Unwa ysi Q}a'nge Labels and dect sze in bp, peak

hej d y name. Click ok Save.

\2\ ntinu&Step 3 and print according to the directions.

e.
%,
3. Q&ﬁng\@ropherograms

?3. Oqﬂake sure the file is named properly, including initials.

A

Set Plot window zoom range as shown in Table 8. The active
window will be printed so open Table or Plot as needed.
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C. Under File> Print - Properties buttof» Finishing tal»>
Document, set the parameters below.

Table 8 Identifiler Print parameters:

Plot
Orientation Portrait
Scale 100% 2 per page
Zoom range 90 - 370 PR

\\J

d. Click OK, OK.

e. After the printing is fin ed e that all alleles in the ladder,
controls and sam e I . Manually enter the base pair size
if necessary a

f. Under fllegg\SenSQar Cliclsave Make sure the Genotyper

file is sav ropria@mmon runs folder.

Ini @%er pages.
Qbst re@&amples on the rerun sheet

F@erun samples into the designated rerun crybox

= (e

()gf’ave a supervisor review the analyzed run

&R

K. For Troubleshooting see Section V- Multiplex Kit
Troubleshooting

C. Genotyper Tables for Identifiler 28 samples

1. Genotyper Table

a. Select all relevant samples in the main window
b. Under Analysis, Clear table
C. Under Analysis: Change Labels select category name
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d. Under Table, Set up table, Labels —-Options

e. Set the number of peaks per category to “6”. Next to “Text if >N”,
click on “Options”. Set the number of peaks to “6” and the text
to “Overflow”

f. Click OK. Under Tables Append to table. Save.

g. Click on the table window panel view.

\0&
Q‘b
6\

h. Under Edi® Select All, Copy.
2. Identifiler 28 Profile Generatlv

a. Go to M: \FBIOL \( ORMS\STRS\ID 28 Profile
Generation Ta\l ndx&a into the Instructions tab. .

b. Refer to t%t')pecg{mstructlons on the first tab of that workbook

for cr n of ofile table

C. S&&%ﬁle Generation table as casework run name and

@dlalsg and store with the electropherogram.

3. ab@o}st be saved in the appropriate folder containing the raw data
d th&) neScan project.

4, I@e a supervisor review the analyzed run.

5. For Troubleshootingsee Section V- Multiplex Kit Troubleshooting
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[ll.  ldentifiler — High Sensitivity Testing

A. Importing data and allele call assignment

1.

Open the HS Identifiler 10% Macro by clicking on the Genotyper shortcut
on the desktop of the analysis station computer.

UnderFile->Import and seleckrom GeneScan File If the Current

Runs folder does not already appear in the window, scroll to find it from
the pull-down menu and double-click on it. Dou é&cllck on the folder
containing the project that was created in Ger&

Click Add or double-click on the project Qo add the project for
analysis. When the project h& been d, Elickh.

Under View> Show Dyel\énes m@w dist of the samples that were
imported from Gene anw‘ is/can be seen. If samples need to be
removed, hlghllgh anes@ these samples and seledtduthe

Edit menu.

After mp@ eﬁPct and saving the Genotyper file, run the first
Macro SSi 9, or double click the following according to the

mac@ Q

Q’ ID@Identlfller 28

?T:) OQB 31: HS Identifiler 10%.

UnlerFile->Save As save the Genotyper template as the plate record, the
run folder and injection parameter. For example: Venus042507_25L.

The plot window will appear automatically when the macro is completed.
Check to make sure that the ladders match the allele sequence shown
below. Also check the results for the positive control. The plots will also
display the orange size standard.
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TABLE 9 IDENTIFILER™ POSITIVE CONTROL
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Table 10
Multiplex System Necessary LIZ GS500 standard peaks
Identifiler™ 12 fragments from 75 - 450 bp
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8. Fill out an STR 3130 Control Review Worksheet indicating the status of
all controls.

9. Under Analysis» Changelabels, select size in bp, peak height and
category name. Click Ok.

10. Check all lanes. Labels for extra peaks can be manually deleted by
placing the cursor on the peak above the baseline and clicking.

Shortcut: If a label was mistakenly deleted, preé trI&er the

allele name label will reappear. Ctrl+Z will onry\' do the last
action.

under Views>Dye Lane g the fig3precedence should be set to
Dye Color and the secohq (o] Fltl)@ne both in ascending order.

11. For samples that need tg{'::y?wed |r\p@hcate by color (31 cycles only)

12. To zoom into a d e \ef an electropherogram, hold the left mouse
click down draw @%@ the desired region.

13. Under Vi oncﬁéct Zoom In (selected area)

Short&s oonQ}&by holding down the left mouse click button and
dr, g th @r or across the area to zoom in on. Then, press Ctrl+R or
+ to&)m in on that region. To zoom out in a stepwise fashion,
@rzss 8{}

14. ert to the correct scan range, go to ¥&wom ->Zoom To. Set
he’plot range toange listed in Table 11. Click OK

Table 11
System Range
Identifiler 90- 370
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Compare the orange electropherograms with the other color lanes by

either:

a. holding down the shift key and clicking on the orange “O” box in
the upper left hand corner

b. under edigo to select +orange

15. Fill out the Genotyper Editing Sheet for each Electrophoresis run to
indicate the following: \
\O

a. no editing required
b. sample(s) requmng ual re of non allelic peaks. Refer to
STR Results Inter n S@
C. sample(s) regéifing re\,&d/or re-injection. Refer to STR
Results Inté(%e ationcSection
Each sampl ed on enotyper Editing Sheet must be indicated by
sample n . Ty son for the edit must be indicated using a number

code a yn\@.
Qs

16. @}& edit@ds’has been finished, scroll through the plot window to
e-c&&.

B. Viewing aré)lnting Electropherograms

1. Cohtrols

a. Under View>Dye Lane Window and seleclu, green, yellow,
red and orange for all lanes containing the allelic ladder.

b. To select multiple labels, press Ctrl while clicking on the lanes

C. Go to Viewand open the Plot Window
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d. Under Analysis>Change Labels and dect sze in bp and
category name Click ok. Save.

e. Repeat steps l1a - ¢ for all lanes containing controls including
microcon controls

f. To select multiple labels, press Ctrl while clicking on the lanes
g. Go to Viewand open the Plot Window

h. Under Analysi®»>Change Labels and de@ze in bp, peak
height and @tegory name Click ok

g. Continue to Step 3 an rint th&éﬂrols according to the

directions. 0
2. Evidence and Exem{i/%a Ig)
a. Under Vi bsé[qe Window and selectus, green, yellow,
| lanes containing casework samples

red ar@range@

I@ ect iple labels, press Ctrl while clicking on the lanes

C. \&ot&\ Qrand open the Plot Window
?g @er Analysis» Change Labels and dect sze in bp, peak

ht and @ategory name. Click ok Save.

e.Q To print the electropherograms for 31 cycle samples, select each
sample (triplicates (a, b, ¢) and pooled (abc)) and sort by Dye
Color, then File Name. Each sample will have to be printed
separately. Follow steps 2a - d.

f. Continue to Step 3 and print according to the directions.
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3. Printing Electropherograms
a. Make sure the file is named properly, including initials.
b. Set Plot window zoom range as shown below. The active window
will be printed so open Table or Plot as needed.
Plot

Orientation Portrait O\
Scale 100% 2 per pagg’b\
Zoom range 90 370 §

o

C. Under File> P ro@?@ butto® Finishing tab>
Document, se parw ers above.

d. Click OK%( \$

@ is f|n|shed ensure that all alleles in the ladder,
r Is mples are labeled. Manually enter the base pair size

and initial and date.

Q.C) U file quit Genotyper. Cliclsave Make sure the Genotyper
v s saved in the appropria@mmon runs folder.

Initial all Genotyper pages.

@

h. List rerun samples on the rerun sheet
I. Place rerun samples into the designated rerun crybox
J- Have a supervisor review the analyzed run

k. For Troubleshooting see Section V- Multiplex Kit
Troubleshooting
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C. Genotyper Tables
1. Identifiler 28 Profile Generation Table
a. Select all relevant samples in the main window
b. Under Analysis. Clear table
C. Under Analysis» Change Labelsselect category name
d. Under Table» Set up table- Labels a(.;g@s
e. Set the number of peaks per cat@l} to “6”. Next to “Text if >N”,
click on “Options”. Sevbe nqu of peaks to “6” and the text to
“Overflow”
f. Click OK. U t{e}/Tabls\g{)end to table Save.
g. Click on t%tabl@%w panel view.
h. U ct All, Copy.

2. Ideq@r 31@% Generation Table

&

C.

d.

e.

\@ that all relevant samples are selected in the main window

Q()%’nder Analysis, Clear table

Under Analysis» Change Labels ensure only “category name” is
selected

Under Table» Set up table- Labels- Options

Set the number of peaks per category to “6”. Next to “Text if >N”,
click on “Options”. Set the number of peaks to “6” and the text to
“Overflow”

OK - OK - Table - Append to table
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0. View - Show Table Window
h. Edit - Select All- Edit - Copy
2. Open the Profile Generation spreadsheet macro found in
HIGHSENS\TEMPLATES IN USE\ANALYSIS\ID31 Profile Generation
Sheet-STR. Click Don’t Update
3. Paste into cell A12 of “extra sheet” and delete rows containing the Allelic
Ladders. O\
a. Starting at row 12, ensure that sa.m{@‘are in the following order:
i.  Sample info and Blm namﬂ
ii. Positive contrgb\ @)
ii. Amp Negatibe g 0'
iv. Extracti gati\% d Microcon negatives (triple amps)
v. Sam egin i{yow 25 (triple amp plus pooled).
vi. Sam rip@s and pooled samples should be consecutive.
b. T S afe

O\zq ess0 .

Q~ F&mple: the first sample is in row 25-28, then rows 29 and 30
@ kipped, and the second sample is in rows 31-34, and so on.

v

agpye skipped between each sample (three between
onth serted after row 25). Insert or delete rows if

Alternatively, sample info may be copy and pasted directly into the
appropriate rows in the “Copy Geno Triple” sheet of the Excel

workbook.
4. Compilation of triple amplifications
a. On the “extra sheet”, Editselect all- copy

b. Paste into cell Al of the copy geno triple sheet. (The geno db
sheet is for double amplifications that would not be utilized for
casework.)
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5. “NIKE” macros to filter and sort
a. Macro 4: Select the control and the “n” keys to filter sample
sheets 1-14.
b. Macro 4b: Select the control and the “i” keys to filter sample

sheets 15-29.

C. Profiles macro: Select the control and the “k” keys to sort sample
sheets 1-14. O\

d. ProfilesB macro: Select the control \5 e” keys to sort sample
sheets 15-29. 6\

6. Arrow to the right to the t b&gbﬁwart »

a. Each ampllfl pk?cﬂ |s shown in the white rows, and the
composite ing alleles that repeat in two of the three
amplifica row below the 3 amplifications.

b. T&@Qed@@mn is located beneath the composite profile.
\&om wﬂ@ore than 6 alleles will not be accurately reflected.

O the word “overflow” will appear in the cell as a signal to
Q’ &he alleles on the electropherogram. Additional alleles may

v @anually entered into the cell.

(QO Print and store table with the electropherogram.

7. The table must be saved in the appropriate folder containing the raw data
and the GeneScan project.

8. Have a supervisor review the analyzed run.

9. For Troubleshootingsee Section V- Multiplex Kit Troubleshooting
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V.

Re-injection Guidelines — YM1
A. YML1 Controls

1. Refer to the following procedure sin this manual before making a decision
to rerun/re-inject a control:

a. Genotyper Analysis Section Wultiplex Kit Troubleshooting
b. STR Results Interpretion Section V — Intg‘retation of Controls
2. If a complete injection fails, rerun with the parameters.

3. Rerun/ re-inject normal if the&lowmg@les

a. Positive Control &\}e

Amphﬁcaﬂ& atl\@‘alls

b.
C. Extra@ falls
2

s;e'rd

i s/ re-injections must be accompanied by a passing

@?

&

1. &Jn normal if the following applies:

e control.

B. YMIXSam

a. No orange size standard
b. New allele/Off-ladder allele
C. Overamplified single source samples (rfus >6000) with plateau

shaped or misshaped peaks, numerous labeled stutter peaks and
artifacts — remove all peaks and rerun with a dilution
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d. Overamplified mixed samples (rfus >6000) — remove all peaks and

rerun with a dilution
2. Rerun with high parameters if there are peaks below threshold

NOTE: All reruns/ re-injections must be accompanied by a passing
positive control.

V. Re-injection Guidelines — Identifiler, 28 Cycles
A. Identifiler 28 Controls \O

1. Refer to the following sections before n@ a decision to rerun/ re-inject

a control:
W

a. Genotyper Analysis $Q\tion QA)Qiplex Kit Troubleshooting

b. STR Results In&g\r tlonéctlon V — Interpretation of Controls
2. If a complet@ectlor@h rerun with the same parameters.
3. Rerun/ %{ | if the following applies:

0\2}5 &@?ontrol fails

v I|f|cat|on Negative fails
GQO Extraction Negative fails
d. No size standard

NOTE: All reruns/ re-injections must be accompanied by a passing
positive control.
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B. Identifiler 28 Samples
1. Rerun normal if the following applies:
a. No orange size standard
b. New allele/ Off ladder allele

C. Overamplified single source samples (rfus >7000) with plateau
shaped or misshaped peaks with numerous labeled stutter peaks

and artifacts — remove all peak and run v&l{a dilution

d. Overamplified mixed samples (rfus >®0) —remove all peaks and
run with a dilution or follow steps& tion 3 below.

D &

proved High Sensitivity CEs or

2. Samples may be rerun Iu% on@)
samples may be inj ing ese instruments initially if appropriate

a. All releva@ot?ntrob\ﬁmoust be re-injected at the high parameter
Fo @I sg?s at these parameters, overblown peaks (>7000
as s peaks from loci within the same basepair range in
othe(&ors should be removed and deemed inconclusive.
owex@y, data from the other loci should be retained. Data from
t&ections may be used for interpretation. For consistency,

b.
O bo
Q @bﬂrm that the injections at different parameters generate
v O erlapping loci.

Re-injection Guitelines — Identifiler, 31 Cycles

V.
A. Identifiler 31 Controls
1. Refer to the following sections before making a decision to rerun/ re-inject
a control:
a. Genotyper Analysis Section Wultiplex Kit Troubleshooting
b. STR Results Interpretation Section V — Interpretation of Controls
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2. If a complete injection fails, rerun with the same parameters.
3. Rerun/ re-inject normal if the following applies:
a. Positive Control fails
b. Amplification Negative fails
C. Extraction Negative fails

d. No size standard \O\

NOTE: For reruns that are lower than &ﬁgmal injection, only a
positive control mus re- |nJ

B. Identifiler 31 Samples r\\'\ C)O

1. Rerun at the sam@e tlorw@ameters if the following applies:

a. No o@egsrz \dard

IIel& adder allele

e rerun with higher parameters if peaks are below threshold
Ies be initially injected at a high parameter if appropriate

; NO C«AII controls must be re-injected for all rerun conditions that are at
er parameter

3. Rerun at a lower injection parameter and/or with a dilution if the following
applies

a. Overamplified single source samples (rfus >7000) with plateau
shaped or misshaped peaks with numerous labeled stutter peaks
and artifacts

b. Overamplified mixed samples (rfus >7000)
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4, For Mixed samples run at more than one injection parameter or

concentration

a. Remove overblown peaks (>7000 RFUs) as well as peaks from
loci within the same basepair range in the other colors and deem
these loci inconclusive.

b. Retain data from the other loci.

C. Data from both injections may be used for interpretation. For
consistency, confirm that the injections at different parameters
generate overlapping loci.

N
VI.  Troubleshooting \O

A. Genotyper Macro 1 produces an error messag ’@ reads: “Could not complete
your request because no dye/lanes g‘e selec@

N O |
1. Make sure the ladder wlsQ\mp(@Qrom the project.
Solution: If the Ie}d@(ep as {@‘nported into the project, import the ladder
Q

and rerun the m X

2. Check th mg@@dder” and the sample information in the
do

dye/lar\ \;('
@:\@@Srrectly and/or correct sample information. Then, rerun
Q~ acr

B. Gen typerﬁe‘ro 1 produces an error message that f€dd not complete
your re ecause the labeled peak could not be found”.

This message indicates that the ladder cannot be matched to the defined
categories. There are three possibilities:
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1 There may be peaks in the ladder that are too low to be recognized by the
program.

Solution: Two options:

a. One: If another ladder in the run is more intense, alter or delete
the name of the first ladder in the Genotyper Dye/Lane window.
Then, rerurMacro 1. Now the macro will use the first backup
ladder for the off-set calculation.

b. Two: The minimum peak heightcan be iq'@red for the off-set in
the categories window by: Q

I. Under View -S Cate% s Window In the “offset”
categories t N t all @ defined with a scaled peak
height of %\ r h@ The high value is meant to
ellmln utte ackground.

il. h| 5 for the 313y clicking on the first
@egory it highlights.

alogue box locate the Minimum Peak Heigand
e it to the appropriate value.

Qg) {(\leck Add, and then click Replacevhen given the option.
This must be done for each locus. Do not use values less
v than the instrument threshold.
: DO NOT CHANGE THE MINIMUM PEAK HEIGHT
FOR ANY OTHER CATEGORY EXCEPT THE OFF-
SET.

After the macro is rerun, make sure the ladder begins with the
correct allele and that the first allele is not assigned to a stutter
which might precede the first peak.
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2. The first ladder peak of each locus is outside of the pre-defined size range
window.

Solution: Expand the search window in the categories window by:

I. Under View- Show Categories Window. In the “offset”
categories the first allele is defined with a certain size +/- 7bp.

il. Change the 7 to 10 or higher, by clicking on the first category
which highlights it. O\

iii. In the dialogue box locate, the +/- b d change the value
N
V. Click Add, and then C|S§ Repla@en given the option.

V. This can be donesé( ea()@us that gave the error message.

3. There are no peak€3\ I IKQD of the allelic ladders.

X
Solution: 2/@:;1” sa@és with freshly prepared Allelic Ladders.
C. Off Ladde@Aallel els
Gl

1. % wit rge number of samples may have a high incidence of OL
lele | toward the end of the run. This is due to a shift during the

?T’UH.O

So;ation: Try to reanalyze the run by using the second allelic ladder as
the off-set reference by:

I. removing the word “ladder” from the name of the first ladder in the
dye lane window.

il. This ladder will not be recognized by the macro program

iii. Rerun Macro l1land evaluate the results
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iv. Determine which one of both allelic ladders causes fewer “OL

D.

allele?” labels.

V. Complete the Genotyping process using this ladder. Any
remaining samples displaying OL alleles have to be rerun.

2. If all or most of the samples have “OL allele?” labels, it may be that the
samples were automatically analyzed with an ill-defined size standard.

Solution: Redefine the size standard (see Gene SQan analysis fot)3130
Reanalyze the run (b»

Incorrect positive control type G\Q

ladder.

Ensure that a sample mwé%ﬁl’d n cur.

The Genotyper has shifted aIIeIe\m?ﬁons Qg the category assignment to the

Check the ladder a e first assigned allele is assigned to the first real
peak and not to WhICh may precede it. If the stutter peak is
designated wij |r name, the peak height must be raised in the

categories W |n r to force the software to skip the stutter peak and start
with pro IeIe

er helght of the stutter peak by placing the cursor on the peak
(as if editing).
mformatlon displayed on the top of the window refers to the peak
Where the cursor is located and contains the peak height. Make a note of
the peak height.

3. Under View- Show Categories Windowand highlight the first allele in
the offset category (e.g., 18 0.s.) of the polymorphism that needs to be
corrected.

4, In the dialogue box change the height for the minimum peak height to a

few points above the determined height of the stutter.

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

IDENTIFILER ™ AND YM1 — GENOTYPER ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 34 OF 36
5. Rerun the macro and then check to make sure everything is correct by

looking at the first allele in each locus in the ladder and by comparing the
result for the positive control.

E. Lining up unlabeled peaks

1. In order to place samples next to each other for comparison purposes,
mark them by double clicking.

2. A black bullet appears in front of the lane numb&\

3. If this happens accidentally, a lane can be {@carked by either double
clicking on it again or, under Edit unmar&

4, To be able to align an unl@g dal -‘@ ith a labeled allele in the same
run, you must select Vle\\

NOTE: Unsized peaks t b d according to size on the
electropherogram. Th comparing an unlabeled allele (unlabeled
because it is too lg esi ut high enough to be detected visually) to a
labeled allele (e @er) you cannot determine the allele type and size by
visual compagg hI|Q\tl results are viewed by size.

F. Too ma@plg\
If yc¥g~th e sample listed several times in the dye/lanes window or you

see more les than you have imported, you have most likely imported your
sample@)re than once or you have imported your samples into a Genotyper

template that already contained other samples.
1. Under Analysis- Clear Dye/Laneswindow.
2. Under Analysiss Clear Table.

3. Re-import your file(s).
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G. Typographical error in the sample information and/or sample comment

If you detect a mistake in the sample information, this can be corrected for the
Genotyper file by:

1. Opening the dye lane list window
2. Highlighting the lane

3. Retyping the sample information for all colors O\
NOTE: The short sample name cannot be chan@re. It can only be changed
on the sample sheet level. 6\

Less samples in Table than in PQ\b‘ @)

modifier to the sample in on above) of one of the samples and rerun
Macro.

Too many back&@ e@@beled

If peaks argguabel \1 the plot even though they are listed as having been

removed ey a to be below the stutter filter threshold, the following
mista@d h appened:

1. Vnst nalysis Change labels; the analyst clicked Analysisabel

2. The Change label€ommand labels the valid peaks with the allele name
and the size in basepairs prior to printing the plot.

Samples with the same &lnfo n are only listed once in the Table. Add
[

3. TheLabel peakscommand labels all peaks above threshold independent
of any Macro stutter and background filters.
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4, This Label peakscommand will also re-label peaks that were edited out.

Solution: Rerun the macro, repeat the documented editing steps and reprint the

Table and the Plot.

Revision History:
March 24, 2010 — Initial version of procedure.
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General Information for Amplification

The Yfiler™ Amplification System from Life Technologies targets sixteen (16) locations
on the Y chromosome. The system includes loci with tri-, tetra-, penta- and hexa-
nucleotide repeats and utilizes five dyes (6-FAM™, VIC®, NED™ and PET® for
samples and LIZ® for the GeneScan™ 500 size standard).

LOCUS REPEAT Dye Label
DYS456 tetra-nucleotide ﬁAMTM (blue)
DYS389I tetra-nucleotide X
DYS390 tetra-nucleotide . Q(b
DYS389ll tetra—nucleogz g N
DYS458 tetra-nuclgo S |~ VIC® (green)
DYS19 tetra-nycleotide
DYS385a/b tetrgmuﬁotidﬁ ;
DYS393 tqtrgrldcle% NED™ (yellow)
DYS391 -nugléotitie
DYS439 M\ t&fra-niotide
DYS635 £,V tepratadcleotide
DYS392 A.‘XV tihUcleotide
Y GATAH4 S\ &ra-nucleotide PET® (red)
DYS437,~ N\ () “tetra-nucleotide
DYS483N |, penta-nucleotide
DY N> hexa-nucleotide

rﬂ
\ 0“
The target DNA concentration for amplification using the Yfiler™ system is 500 pg. The
minimum DNA concentration required for amplification in this system is 100 pg
(minimum quantitiation value of 10 pg/ul). If a sample is found to contain less than 10.0
pg/uL of DNA, then the sample should not be amplified in Yfiler™. It can be re-

extracted, reported as containing insufficient DNA, concentrated using a Microcon-100
or possibly submitted for High Sensitivity testing. (see Table 1)
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TABLE 1: For Yfiler™

Minimum Desired Template 100.00 pg

Template volume for amp 10 uL

Minimum Sample Concentration in 200 pL 10.0 pg/pL

Minimum Sample Concentration in 200 pL

prior to Microconning* to 50 pL 2.5 pglul r\K

OJ
Minimum Sample Concentration in 200 pL 1.0 pasul. (b
prior to Microconning** to 20 pL Y Q

*  Sample concentratioprior to processing W|th I%oc 'Oand elution to 50 uL
**  Sample concentratioprior to processing vy{ icr 0 and elution to 20 pL

Since Yfiler™ samples often r fu estlng in Identifiler, the extraction negative
must also have a quantltat .2 pg/ul. Thus, if the extraction negative is >
0.2 pdulL it should be re r |ta it fails again, the sample set must be re-extracted
prior to ampllflcatlon abl
TABLE 2: \)\

L %énsmwty of Extraction Negative
AmpllflcatL em < Ampllflcatlon Control Threshold
Yfiler™ A 10 pg 0.20 pg/uL in 10 pL
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. Generation of Amplification Sheets

Refer to the LIMS manual for Forensic Biology for specific procedures within the LIMS
system. Any casefile documentation developed outside of the LIMS system should be
scanned to a PDF document and attached to the appropriate electronic case record

Amplification sets are generated by supervisors following review of quantification
results. Furthermore, samples may be submitted for amplification through the
documented request process.

A. HSC Team Amp from RotorGene values for amplifica@ of evidence
samples with Yfiler™,
&

a. For samples beiﬂgéent C.PYfilerTM amplification from P30
eet, change the Calculated Values

values, on the* mplﬁ’e
column to tl(%ppm{@ letter associated with the P30 value and

sample t
\

1. For Yfiler™ samples: b‘

Fo, if ial semen or differential swab/substrate remain
§& es:
S
O @ice swab, Stains Type this letter in
Q .0 P30 value, P30 value, the “Calculated
v dJ 2ng subtraction | 0.05 A subtraction Value” column
Q Sperm Seen; No P30 ELISA Done B
1.1-3.0 1.1-3.0 B
>0-1.0 >0-1.0 C
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For vaginal swab samples sent for Amylase Positive Extractions,
two concentrations must be sent for amplification:

Type this letter in

Amounts sent to amplification the Calculated

DNA Target (uL) TE“(uL) Value column
4 6 B
10 0 P C

\Y

b. For samples being sent on for YfiIerTM(%vplification from
Quantification values, the amplifi e\) heet should calculate the
appropriate DNA and ater am @ n the amplification set.

samples on a full Rot e rufy, i} 1s possible that more than one
amplification set i sar Nf this is the case, the overflow samples
will automaticall@r

“Yfiler™ 27).

is éQ
§{$ d into a second amplification set (i.e.
e
O

lll.  PCR Amplification ple aration
?; @%Yfller“" reagents should be prepared with UV’ed

2. Each amplification sheeg éq'\ho @% 28 samples. Since there are 54

A. Sampl
wate

Prer?%@)ns for each sample, if necessary, according to Table 3.

TABLE 3: Dilutions

Dilution Amount of DNA Amount of TE* (uL)
Template (uL)
0.25 3or(2) 9 or (6)
0.2 2 8
0.1 2 18
0.05 2.5 47.5
0.04 4 or (2) 96 or (48)
0.02 2o0r (1) 98 or (49)
0.01 2 198
0.008 4 or (2) 496 or (248)
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The target DNA template amount for Yfiler™ is 500 pg.

To calculate the amount of template DNA and diluant to add, the following
formulas are used:

Target Amount (pg)
Amt of DNA (HL) = —-mmmmmmmmmmmmee e SRR« SR
(Sample concentration, pg/uL)(Dilution factor)

The amount of diluant to add to the reaction = 10 pL é&t of DNA (uL)

The amplification of exemplars, sperm cell fractjo, (ésamples extracted by
differential lysis and semen stains, where no e@al cells were seen during the

differential lysis, is based on the |tat|o fe Its. Semen positive swabs taken
from female individuals that wer ractﬁ ing the non-differential semen
extraction and the swab rem actl f differential lysis samples are

should be amplified ba Tal{
@from a non-differential semen
extra rfr e swab/substrate remains fraction of a
P30 res ¢the @" P30 result for the | DNA Volume | TE™(pL)

SL@D&I tio 0.05A units (uL) to
(B(Q-cawty S) subtraction be amplified

(Stains or penile

amplified using the amou§t; C|f|e( able 4. Amylase positive samples

swabs)
SM Seen; Not Sent to P30 ELISA 4
>1.1 >1.1 4 6
>0-1.0 >0-1.0 10 0
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Table 5: Amount of DNA extract to be amplified for Amylase positive

samples.**

Type of item DNA Target | TE™
Volume (uL) (uL)

Orifice swab Initially try two amounts 4 6

10 0

Dried secretions Based on Quantitation result

swab (External) \O\

Stain Based on Quantitation resul (b‘

** RotorGene does not reflect maleg‘NA es&@ y for vaginal swabs. Try
more or less if negative.

B. Male Positive Control \(1/\ C)O

The male positive cont Yfi QControI DNA 007, is stored in the

refrigerator. The gi cunce on is 0.10 ng/uL or 100 pg/uL. This sample
will be amplified @ {0f*250 pg DNA. Make a 0.5 dilution of the
Control DNA O L of this dilution to 5 uL of UV’ed water.

C. Female I&)@/e C@I

The anre ne e control for Yfiler™, Control DNA 9947A, is stored in the
refri tor given concentration is 10 ng/uL or 10,000 pg/uL. This sample
will be @ed with a target of 500 pg DNA. Make a 0.01 dilution of the
Control DMA 9947A and add 5 uL of this dilution to 5 uL of UV’ed water.

D. Amplification Negative Control
UV’'ed watemwill serve as an amplification negative control.
E. Master Mix Preparation
1. Retrieve Yfiler™ primers and Yfiler™ reaction mix from the refrigerator.

Retrieve ABI Taq Gold from the freezer. Store reagents in a Nalgene
cooler on bench. Record the lot numbers of the reagents.
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2. Vortex or pipet the reagents up and down several times to thoroughly mix

the reagents. Do not vortex Taq Golas it may degrade the enzyme.

After vortexing, centrifuge reagents briefly at full speed to ensure that no
sample is trapped in the cap.

3. Consult the amplification documentation for the exact amount of Yfiler™
primers, reaction mix and ABI Taq Gold to add. The amount of reagents
for one amplification reaction is listed in Table 6.

Table 6 - Yfiler™ PCR amplification reagents &Qne sample

Reagent Per reaction
Yfiler™ PCR Reaction Mix }\\\ 9.2 uL
Yfiler™ Primer Set S 5.0 uL
AmpliTagq Gold DNA Pp(n‘srase@?m) 0.8 uL
Mastermix total ir(ﬂédfsamﬁ#e: 15 pL
DNA N’ x\~ 10 pL

F. Reagent and s@%?wgo

Q\%\mas Qﬁ( to thoroughly mix. After vortexing, briefly tap or
% fu master mix tube to ensure that no reagent is trapped in the
P-

2. @)BuL of the Yfiler™ master mix to each tube that will be utilized,
chdnging pipette tips and remixing master mix as needed.

NOTE: Use a new sterile filter pipet tip for each sample addition.
Open only one tube at a time for sample addition.

3. Arrange samples in a rack in precisely the positions they appear on the
sheet.
4, Witness step. Ensure that your samples are properly positioned.
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5. Prior to adding sample or control, pipet each sample or control up and

down several times to thoroughly mix. The final aqueous volume in the
PCR reaction mix tubes will be 25uL. After addition of the DNA, cap
each sample before proceeding to the next tube.

6. After all samples have been added, take the rack to the amplified DNA
area for Thermal Cycling.

IV.  Thermal Cycling \
xO

A. Turn on the ABI 9700 Thermal Cycler. (See mantk%urer's instructions).
N\
B. Choose the following files to amplif}m YfiIerT{b
N -0
Yfiler™ N C)
user: casewk \(l/ \
file: yfiler QQJ @)
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PCR Conditions for the Perkin EImer GeneAmp PCR System 9700

9700 The Yfiler™ file is as follows:
Yiiler™ Initial Incubation Step:

Hold 95°C for 11 minutes
user: casewk Cycle (30 cycles)
file: yfiler Denature at 94°C for 1 minute

Anneal at 61°C for 1 minute \
Extend at 72°C for 1 minut%s,o

Final Extension: ;’\Q

Hold 60°C B{SO mi S

Final H Ib\\ C)O

oy
A ®)

O (’\QV
Q O

NN T N
1. Plao%& tu the tray in the heat block (do not add mineralsbitle
h€|)e t er

edd the tubes, and fasten the lid by pulling the handle
ard e sure you use a tray that has a 9700 label.

2. v%@ve run by performing the following steps:

3. The main menu options are RUN CREATE EDIT UTIL USER. To select
an option, press the F key (F1...F5) directly under that menu option.

C. 9700 Instructio

—+

Q
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4, Verify that user is set to “casewk.” If it is not, select the USER option
(F5) to display the “Select User Name” screen.

5. Use the circular arrow pad to highlight “casewk.” Select the ACCEPT
option (F1).

6. Select the RUN option (F1).

7. Use the circular arrow pad to highlight the desired STR system. Select the
START option (F1). The “Select Method Option&%creen will appear.

8. Verify that the reaction volume is set tqu25 ller™.

N\

9. If all is correct, select the S'T\&T optioc(ml).

10. Update usage log. \\ C)O

11.  The run will start the ed cover reaches 103°C. The screen will
then dlsplay afl art e run conditions. A flashing line indicates
the step bei rfor old time is counted down. Cycle number is
|nd|cated screen counting up.

12.

UpQqQn pletl ’Sif the amplification, remove samples and press the
S butt @peatedly until the “End of Run” screen is displayed. Select

n (F5). Wipe any condensation from the heat block with a

|mW| d pull the lid closed to prevent dust from collecting on the
hea . Turn the instrument off.

Place the microtube rack used to set-up the samples for PCR
in the container of 10% bleach container in the Post-Amp
area in Room 714A.

Revision History:

April 1, 2014 — Initial version of procedure.
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Refer to the “Identifiler Analysis on the ABI 3140Genetic Analyzer” procedures for
instructions on how to:

1. set up the 3130 instrument
2. create, import, and link the plate record
3. troubleshoot

Preparation of 313&I Batch
Ensure that the appropriate System is filled into the “Sys” column.

Table 1

Amplification Specification | Run Module Code P@meters

(System/Cycle) RN

Yfiler™ Normal M . ,((:(kv for 10 sec
High MR A\ 5 kV for 20 sec

\V
Mastermix and Sample Addition for Yf{i \'N O

1. Prepare one mastermix f %am s negative and positive controls, allelic
ladders as specified in gj) (mastermix calculation, add 8.7 puL HiDi +
0.3uL GS 500 LIZs ple).

# Samp@(? J' HiDi Form GS 500 LIZ Std
(8.7 pL per sample) (0.3 puL per sample)
\(6\ 0\ 156.6 5.4
\v
'\Q“ 32, 205.8 10.2
X" _ & 435.0 15.0
N 64 574.2 19.8
80 713.4 24.6
96 852.6 29.4
112 991.8 34.2
128 1131.0 39.0
NOTE: HiDi Formamide cannot be re-frozen.
2. Obtain a reaction plate and label the side with the name used for thxe BUBO

ID with a sharpie and place the plate in an amplification tray or the plate base.
Aliquot 9 pL of mastermixto eachwell.
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1.

Adding Samples:

Arrange amplified samples in a 96-well rack according to how they will be loaded
into the 96- well reaction plate. Sample order is as follows: Al, B1, C1, D1... G1,
H1l, A2, B2, C2...G2, H2, A3, B3, C3, etc. Thus the plate is loaded in a columnar
manner where the first injection corresponds to wells A1-H2, the second A3-H4
and so on.

Have someone witness the tube setup by comparing thestube labels and positions
indicated on the sample sheet with the tube labels a sitions of the tubes

themselves. Q

For samples being run at normal pa&neters& uot the following:
Allelic Ladder:
Positive/Negative C %
Samples:

For samples bein @at hig ameters Aliguot the following:

Allelic : Q 1uL
P(%'tgﬂ\legaé@control: 1puL
S:

S 1puL
Wh@fdin product, make sure to pipette the solution directly into the
formamide gently flush the pipette tip up and down a few times to mix it.

If an injec;lon has less than 16 samples, add at least 9 pL of eitf@r dH
formamide, HiDi, buffer or mastermix to all unused wells within that injection.

D. Denature/Chill - For Yfiler™ After Sample Addition:

1.

2.

Once all of the samples have been added to the plate, place a new 96-well Septa
over the reaction plate and firmly press the septa into place.

Spin plate in centrifuge at 1000 RPM for one minute.
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3. For Denature/Chill:
a. Place the plate on a 9700 thermal Cycler (Make sure to keep the Thermal

Cycler lid off of the sample tray to prevent the septa from heating up.)
b. Select the “dechillYF” program for Yfiler (95°C for 3 minutes followed
by 4°C for 3 minutes). Make sure the volume is set tol10 p

C. Press Ruron the Thermal Cycler.
d. Update usage log.
e. While the denature/chill is occurring, you can turn on the oven on the ABI
313. \
xO
E. 313 Settings ‘b

313l visible settings: volta ka
curr &ho set value)
Lasg er Prerun 15 mW
\(1/ ower During run 15mwW
0') s(ﬁoven temperature 60°C

r Current (no set value)
Expecte @;s aoo EP current constant around 120 fiA160
Laser current: 5.0A + 1.0

Itis goo@c onitor the initial injections in order to detect
probl

Tat¥~2 ﬁ

\)' Y10 YR20
Oven Temp 60°C 60°C
Pre-Run Voltage 15.0 kV 15.0 kv
Pre-Run Time 180 sec 180 sec
Injection Voltage 3 kv 5 kV
Injection Time 10 sec 20 sec
Run Voltage 15 kv 15 kv
Run Time 1500 sec 1500 sec

Revision History:
April 1, 2014 — Initial version of procedure.
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General Information for Amplification

The PowerPlex® Y Amplification System from Promega targets eleven (11) locations on
the Y chromosome. The system includes loci with tri-nucleotide, tetra-nucleotide and
penta-nucleotide repeats.

LOCUS REPEAT

DYS391 tetra-nucleotide

DYS389I tetra-nucleotide O\
DYS439 tetra-nucleotide ,S.
DYS389I tetra-nucleotide . (\!
DYS438 penta-nucleotide e\\‘
DYS437 tetragniMeotides\

DYS19 tegra-nticl

DYS392 .OYrifucleRtige

DYS393 < \t¥ra-pudleotide

DYS390 (\J tetsgd(rcleotide

DYS385 tefranucleotide

<<>’ O~
The target DNA C%Z\ tratlo&r amplification using the PowerPlex Y system is 500 pg.
The minimum onc ion required for amplification in this system is 100 pg

(minimum % tion e of 5 pg/ul). If a sample is found to contain less than 5.0
t

pg/uL of D en ample should not be amplified in PowerPlex® Y. It can be re-
extracted, r§porte containing insufficient DNA, concentrated using a Microcon-100

or possibly sul@ d for High Sensitivity testing. (see Table 1)
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TABLE 1: For PowerPlex Y

Minimum Desired Template 100.00 pg

Template volume for amp 20 pL

Minimum Sample Concentration in 200 pL 5.0 pg/puL

Minimum Sample Concentration in 200 pL

prior to Microconning* to 50 pL 1.25 pg/uL

S

\J

0.50 pg/ulbo(b

Minimum Sample Concentration in 200 pL
prior to Microconning** to 20 pL

*  Sample concentratioprior to processing W|th I%oc A and elution to 50 pL
**  Sample concentratioprior to processing vy{ icr 0 and elution to 20 pL

Since PowerPlex® Y samples re urther testing in Identifiler, the extraction
negative must also have ue of < 0.2 pg/ul. Thus, if the extraction
negative is > 0.2 gpL it antltated If it fails again, the sample set must
be re-extracted prlort Ilflc (see Table 2)
TABLE 2:
L %énsmwty of Extraction Negative
AmpllflcatL em < Ampllflcatlon Control Threshold
PowerPle A 5 pg 0.20 pg/uL in 20 puL

Q\J
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. Generation of Amplif

Refer to the LIMS manual for Forensic Biology for specific procedures within the LIMS
system. Any casefile documentation developed outside of the LIMS system should be
scanned to a PDF document and attached to the appropriate electronic case record

ication Sheets

Amplification sets are generated by supervisors following review of quantification
results. Furthermore, samples may be submitted for amplification through the

documented request

process.

A. HSC Team Amp from RotorGene values for amplifica@ of evidence

samples with

1. For PowerPlex® Y samples: b‘

r?gg;t QP PowerPlex® Y amplification from

‘Sague s” sheet, change the Calculated Values
column to t pro@ letter associated with the P30 value and
sample t 3

a. For samples bei

PowerPlex Y

P30 values, f

O

ial semen or differential swab/substrate remain

D
&
S

O

&

A g

@ice swab,

.0 P30 value,
) 2ng subtraction

Stains
P30 value,
0.05 A subtraction

Type this letter in
the “Calculated
Value” column

°

Sperm Seen; No P30 ELISA Done B
1.1-3.0 1.1-3.0 B
>0-1.0 >0-1.0 C
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For vaginal swab samples sent for Amylase Positive Extractions,
two concentrations must be sent for amplification:

Type this letter in

Amounts sent to amplification the Calculated

DNA Target TE™ Value column
8 12 B
20 0 P C

N
Q
b. For samples being sent on for PowerY amplification from
Quantification values, the amplifi et\Q heet should calculate the
appropriate DNA and JEtarget i&y nt on the amplification set.

samples on a full Rot e rufy, i} 1s possible that more than one
amplification set is ég sar Nf this is the case, the overflow samples
will automaticall@ang& d into a second amplification set (i.e.
“PowerPlex®/42Y.

& P
lll.  PCR Amplification S?;ple%paration

A. Samp&rjplifi %1 PowerPlex Y reagents should be prepared with TE

Pre@'e dil%ﬁp\?{‘or each sample, if necessary, according to Table 3.

2. Each amplification sheeg é%n\ho @% 28 samples. Since there are 54

TABLE ilutions

Dilution Amount of DNA Amount of TE* (uL)
Template (uL)
0.25 3or (2 9 or (6)
0.2 2 8
0.1 2 18
0.05 2.5 47.5
0.04 4 or (2) 96 or (48)
0.02 20r (1) 98 or (49)
0.01 2 198
0.008 4 or (2) 496 or (248)
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The target DNA template amount for PowerPlé&is 500 pg.

To calculate the amount of template DNA and diluant to add, the following
formulas are used:

Target Amount (pg)
Amt of DNA (UL) = -------m-mmmmmmmmmee- oo
(Sample concentration, pg/uL)(Dilution factor)

The amount of diluant to add to the reaction = 20 pL — azt of DNA (pL)

The amplification of exemplars, sperm cell fractions
differential lysis and semen stains, where no epjt
differential lysis, is based on the quantitation r . Semen positive swabs taken
from female individuals that were g @ected the non-differential semen
extraction and the swab remaln\f tion ifferential lysis samples are
amplified using the amounts iedn le 4. Amylase positive samples
should be amplified base bIe’G\

mples extracted by
cells were seen during the

Table 4: Amount of extr om a non-differential semen
extrac from swab/substrate remains fraction of a
dlffer yS| ple to be amplified in PowerPlex® Y.

P30 result é ' 2n \,P30 result for the | DNA Volume TE™*(uL)

sub ' 0.05A units (uL) to
(Bo ca y S subtraction be amplified
(Stains or penile

v (’ D swabs)
S .

een; Not Sent to P30 ELISA 8 12
>11 VY >1.1 8 12
>0-1.0 >0-1.0 20 0
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Table 5: Amount of DNA extract to be amplified for Amylase positive

samples.**

Type of item DNA Target | TE™
Volume (uL) (uL)

Orifice swab Initially try two amounts 8 12

20 0

Dried secretions Based on Quantitation result

swab (External) \O\

Stain Based on Quantitation resul (b‘

** RotorGene does not reflect maleg‘NA es&@ y for vaginal swabs. Try

more or less if negative.

B. Male Positive Control C)
If using the Promega P@?Ie 48 or Forensic Biology in-house Male
Positive Control, re tu PC from the freezer and thaw. Once thawed,
20 pL of the maI@ I may be added directly to the amplification
tube. G‘C)

C. Ampliﬁca@&egat@Qontrol
TE* rve §§(n\ amplification negative control.

D. Master %@reparatlon

1. Retrieve PowerPI&XY primers, PowerPI&Y reaction mix and ABI Taq
Gold from the freezer and store in a Nalgene cooler on belRebord the

lot numbers of the reagents.
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2. Vortex or pipet the reagents up and down several times to thoroughly mix

the reagents. Do not vortex Taq Golas it may degrade the enzyme.

After vortexing, centrifuge reagentsxcept the primers)briefly at full

speed to ensure that no sample is trapped in the cap. Primers tubes may be
tapped on the benchtop or may be centrifuged at 3000 rpm for 3 seconds if
necessary.

3. Consult the amplification documentation for the exact amount of
PowerPleR Y primers, reaction mix and ABI Taaégld to add. The
amount of reagents for one amplification reactiQes listed in Table 6.

Table 6 - PowerPleX Y PCR amplificatioﬁ& ents for one sample

Reagen'é <~ Per reaction

10X Primer mix PR) 2.5uL

Gold Star 10X Buffep.\'\\ (& 2.5uL

AmpliTaqg Gold Dyﬁ\Flelym;e&s‘g (5U/pL) 0.55uL
Q- xX~

Mastermix tgta] it eackdample: 5.55uL

DNA (,V ,- O 20uL

E. Reagentcﬁ)é &Q&quot
1. Q rm@}ster mix to thoroughly mix. After vortexing, briefly tap or

centpifirge the master mix tube to ensure that no reagent is trapped in the
2. Add 5.55pL of the PowerPl€kY master mix to each tube that will be
utilized, changing pipette tips and remixing master mix as needed.

NOTE: Use a new sterile filter pipet tip for each sample addition.
Open only one tube at a time for sample addition.

3. Arrange samples in a rack in precisely the positions they appear on the
sheet.
4, Witness step. Ensure that your samples are properly positioned.
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5. Prior to adding sample or control, pipet each sample or control up and

down several times to thoroughly mix. The final aqueous volume in the
PCR reaction mix tubes will be 25.55uL. After addition of the DNA, cap
each sample before proceeding to the next tube.

6. After all samples have been added, take the rack to the amplified DNA
area for Thermal Cycling.

IV.  Thermal Cycling \
xO

A. Turn on the ABI 9700 Thermal Cycler. (See man{@urer's instructions).
N\

B. Choose the following files to amplif}m Powe@ Y:

PowerPlex Y '\\ C)O

user: casewk <Q\

file: powery Q
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PCR Conditions for the Perkin EImer GeneAmp PCR System 9700

9700 The PowerPlex® Y file is as follows:
Soak at 95° for 11 minutes.
PowerPlex® Y Soak at 96° for 1 minute.
user: casewk Ramp 100%
file: PowerY Denature at 94°C for 30 seconds
Ramp 29%
Anneal at 60°C for 30 second%&o
Ramp 23%

Extend at 70°C for 45 se&%
en

F@%,10 cyc
K O
b%p 100%
Denal\@f N r 30 seconds
QJ a %)

A L Exten 70°C for 45 seconds

XL For 20 cycles then...

C;z\ ‘30 30 minute incubation at 60°C.

?g 00 Storage soak indefinitely at 4°C.

C. 9700 Instructions
1. Place the tubes in the tray in the heat block (do not add mineralsbitle
the heated lid over the tubes, and fasten the lid by pulling the handle
forward. Make sure you use a tray that has a 9700 label.

2. Start the run by performing the following steps:

3. The main menu options are RUN CREATE EDIT UTIL USER. To select
an option, press the F key (F1...F5) directly under that menu option.
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4, Verify that user is set to “casewk.” If it is not, select the USER option

(F5) to display the “Select User Name” screen.

5. Use the circular arrow pad to highlight “casewk.” Select the ACCEPT
option (F1).

6. Select the RUN option (F1).

7. Use the circular arrow pad to highlight the desired STR system. Select the
START option (F1). The “Select Method Option&%creen will appear.

8. Verify that the reaction volume is set tquF owerPlex Y and the
ramp speed is set to 9600 (very mporta@k

9. If all is correct, select the{{%T %®n (F1).
10. Update usage log. \(1/ \Q

11. The run will star ent ‘heated cover reaches 103°C. The screen will

then dlsplawa ch the run conditions. A flashing line indicates
the step ?@ erf

, hold time is counted down. Cycle number is
indicat

the screen, counting up.
@ n of the amplification, remove samples and press the
% epeatedly until the “End of Run” screen is displayed. Select
v § tion (F5). Wipe any condensation from the heat block with a
oc

and pull the lid closed to prevent dust from collecting on the
K. Turn the instrument off.

Note:  Place the microtube rack used to set-up the samples for PCR
in the container of 10% bleach container in the Post-Amp
area in Room 714A.

Revision History:
March 24, 2010 — Initial version of procedure.
March 29, 2011 — Revised Step IlIl.B. Preparation is the same using either the Promega 9948 or in-house made Male
Positive Control.
July 16, 2012 — Revised procedure to accommodate LIMS.
April 1, 2013 — The Female Negative Control is no longer being included in the PowerPlex Y kits sold by Promega and is,
therefore, removed from the procedures.
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When a run is complete, it will automatically be placed in D:/AppliedBio/Current Riwigler,
properly labeled with the instrument name, date and runl@e.g. Run_Venus_2006-07-
13 0018.

Prior to importing *.fsa files into GeneScan, the files must have been converted using the
conversion tool. Refer to the “STR Data Conversion and Archiving” Section of the STR manual.

A. Access to GeneScan

1. Click on the GeneScan shortcut located on the desktobﬁthe analysis station
computer.

2. Create a new GeneScan project by clicktig—> CtrI+N) A dialog box
with several icons will pop up. C|ICk§{I the p ticon.

Create Mew: E
PI"Z'JE ‘al gmze I‘u'htnx ..............

amm Standard Can

An un&@ﬁly&@ontrolwindow opens.
' Q@’

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

POWERPLEX'Y GENESCAN AND GENOTYPER ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
07-16-2012 EUGENE LIEN 20F 13

W GeneScan 3.7 lalx]

File Edt Projsct Sample Sethings  Wiew ‘Wwindows Help

.} untitled - Analysis Control

Enaljze | [ Print Results FrintEetup .

Bl B somoere smstndsd  F|  Pasnetes

Add Sample Files ll.’.q

Lookine | £ Run_Esther_2007-04-30_9 s emsE

[8]42-_a07 01 |md]55-_Go7_13

T

8i]54-_Fo7_11

Filerame:  [a3- a07 07

Files of typs: [l Readable fies [“fsa)

] FRemove Al

Finish
Cansel

3. oa to the open analysis control window, click on Project
the op and seléaddd Sample Files

4. When t d Sample Filesdialog window appears, find the Current Run
folder containing the injection folders with the samples that you want to add to the
project. Add your samples to the project.
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To add samples to a project, take the following action:

If you want to... Then...
Select a single sample file Double-click the file OR select the file
and click Add
Select all the sample files Click Add All

—

Add a continuous list of sample files| a. Click the first sample that you war

to add. O\

R\ .
b. Presst key and click the lasf
sample yoNwant to add. Click Add
\'\ All %es between the first and last

(ﬂ'e‘ e selected.
Add a discontinuous I|St®5bﬁpl é\a. CIick the first sample that you war

Q to add
()Q b. Press th€ontrol key and then click

AQ/ C) on the other sample(s) you want to agid.
@ (’\\, Click Add.

All the files you selected will be

Q ~ .\\<(\ highlighted and selected.

5. Click F|®Qhen you have added all of the samples.

—

B. Analysis Settings

The Analysis Controlwindow shows in separate columns the dye lanes, sample file
names, size standard options, and analysis parameters to choose for each lane (See
options for PowerPlex Y analysis below). Boxes for the red dye lane should be marked
with diamonds to indicate that this is the color for the PowerPlex Y size standard.

System Size Standard File Analysis Parameter File

PowerPlex Y PowerY.szs PowerY.gsp

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

POWERPLEX'Y GENESCAN AND GENOTYPER ANALYSIS

DATE EFFECTIVE

07-16-2012

APPROVED BY
EUGENE LIEN

PAGE
4 OF 13

PowerPlex Y Analysis Parameters

Do not change any of the settings except the range or the peak amplitude

threshold for Red (R).

ﬂ PowerY.gsp _ ]

— &nalsiz Bange
" Full Bange
% Thiz Range [Data Faoints)
Start: 23000

Stop: I1 (u[u]ale}

— Size Call Range
£ Full Fange
{*_ Thiz Range [Base Paiz]

x|

— Diata Processing

- Smooth Cptions
£~ Mane

" Light
i~ Heaw

" Znd Digler Least 5q
L 3rd% Bastﬁé&
" Nu: |:|Ii|:| ation

% al Soutgers) Method
\ lobalsuther tethod

—— Size Calling Methad —v\—e>
o)

<
S
F

— Peak Detection

-I'u1in. F Mru
Q.

O\ ~ L ¢
’—\n‘mg

iaz)Cine Window Size
C 1 Pt

—— Auto Analyziz Only
Size-Standard:

| Pawer¥ .=z=

Fal

Nomial Dé’
Feak 'I.I'I.I'indu:-; Size

Peak End

I15 Fi=
Slope Threshald for E_D
Faak Start
Slope Threshold far E-_D
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C. Analysis

To ensure that all the sizing results are correct, check the labeling of the size standard
peaks for each sample.

Any case documentation developed outside of the LIMS system should be scanned to a
PDF document and attached to the appropriate electronic case record

1. To view the analysis results, select Windofrem the mai ﬁenu and click on
Results Control The analyzed colors for each lane own in dark grey. The
white squares mean that this color has not been %@zed.

2. The raw data can be seen in up to splay Is by changing the # oftpanels
8. To view each color separatel TdeOn.

3. Select the first 8 size stand ye lan y clicking on them and then click
Display. Each sample st dlsplayed in its own window. To view all
8 standards, you must thr II of the windows. Make sure that all peaks

are correctly labele ontw&hecklng your size standard for the entire tray by
going back to th Its avindow, clicking onClear All and selecting
the next 8 sa QQ? these steps until all of the sample size standards have

been check\% Q
Gh @
For P(Q; 0~é}ea5t the 60 — 375 bp size standards must be apparent.

¥
T |

mi [ [@a [ @ B [ [E e [

Before proceeding with the Genotyper analysis, ufRdlerselect Save Project As. The
project will be named according to the Sample Sheet name. This file will save as a *.prj
file in the run folder.
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D. GenoTyper Analysis for PowerPlex® Y

1.

Open the Genotyper macro for PowerPlex® Y by clicking on the PowerPlex® Y
Genotyper shortcut on the desktop of the analysis station computer. Rileder

go to Import and select From GeneScan FildDouble-click on the folder
containing the PowerPlex® Y project that you created in GeneScan. Aclick

or double-click on the project icon to add the project for analysis. When the
project has been added, cliekish.

Under Viewselect Show Dye/Lanes windowou will se%@ist of the samples
you have imported from GeneScan analysis. If s s need to be removed,
highlight the lanes for these samples and sele the Editmenu.

Change the name of the Power per template to your initials and
the casework run file nan(andel{ ave As)

For example: “StrlpesO4- Y@ or PowerPlex Y runs

After importing the Qect a vmg the Genotyper file run the first Macro by
simultaneously egnd the number 1lor double clicking
“Power”.

The plotgisz\ %ppear automatically when the macro is completed. Check
tom e th ladders that were run match the allele sequence shown

belo§~ Iso the results for the positive control.

O

Table 1
Multiplex System Necessary LIZ GS500 standard peaks
PowerPleR Y 15 fragments from 60 - 375 bp
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PowerPlex® Y ALLELIC LADDER

01-Alelic_Ladder 01553 1 Blue  01-Alelic_Ladder

B B [ EE B B R
oS3 D¥S3801 075438 DY33891

01-Alefie_Ladder #01.fza 1 Green O1-Alelic. Ladder

Bl B [ [ [ “

T DYS&37 \b‘ ﬂ%&
[1-Mlelic_Ladder A01.fsa 1 Yellow 0f-Alelic_Ladder \ 0

! l'i' J.ih'

l l\

Y
“\H FI[ETEs % ‘ a“l@l“
ol

Mo
33 ?
Q ) d DS

AN

0¥3332
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TABLE 2 PowerPleX’ Y 9948 Male Positive Control
Blue (FL) DYS391| DYS389I| DYS439 DYS389ll
10 13 12 31
Green (JOE) | DYS438| DYS437 | DYS19| DYS392
11 15 14 13
Yellow (TMR) |DYS393 | DYS390 | DYS385
13 24 11, 14 @\
>
6\(\

DYS39l

umaw

=

D2-hale_Positive C..1.fz3 3 Green 02-Male_Positive_Contral_A103008.1400

DY5438

%
(

A\
43 Q\' 0Ys19 DYs382
L&

D2-hale_Positive C...1fs3 3 Yellow 02-Male_Positive_Control_A10300%.1400
\2\ DYS385

DY3393

00
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TABLE 2b Forensic Biology In-House Male Positive Control

(As of August 2, 2010; NIST Traceable)

Blue (FL) DYS391 | DYS3891| DYS439| DYS389l
10 13 12 29

Green (JOE) | DYS438| DYS437| DYS19 | DYS392
10 14 14 13

Yellow (TMR) |DYS393 | DYS390 | DYS385 e
15 25 13,19 | 2O

[DY¥S391 | [DY¥S3EN [D¥s32all ]
A2
a0 an 100 110 120 130 140 130 180 170 A0 0 260 270 280 240 200 0 320 330

a0
|474.15]
1877

: :
Lot_5_begmningl_PPY071410.1500_BOL. [02-PPY_MPC_Lot 5_begmmnimgl, | 3¢
[D¥S5438 DYS437
a0 a0 00 110 120 130 140 150@ 170

[D¥5392 ]

240 250 260 270 280 290 300 310 320 330

Lut_5 begnningl_PPYU7LAL0 1500_BOL. [02-PPY_MPC_Let 5 hegmningl (% [ |
D¥5393 ] [D¥S5385 ]
a0 a0 100 110 120 130 140 150 160 170 180 180 200 210 220 230 240 250 260 270 280 290 300 30 320 330 3
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F. Viewing samples

1. Check all lanes or Under Viewsshow Main Window and highlight the
appropriate samples. Under VienShow Plot Window (Ctrl+Y) or click on the
plots icon to view the electropherogram.

2. The plot scan range for PowerPlex Y should be set in the plots window, under
Views>Zoom To... type 75 and 340 in the dialog box.

. | O\
G. Editing of Genotyper files W\

the STR Manual). Labels for extra peaks be m lly deleted by placing the cursor

Peaks can be removed if they meet one of the criteri%"e\j in the editing section (12.11 of
on the peak above the baseline and cli\ Th6® oval must be documented.

Based on the validation and on th@ é@rl?l@ystem Technical Manual,
for PowerPlex Y, known artifact t r at the following locations and may be

edited out as “specific artifact
. DYS19 and DYS& an @isgtdy low-level products in the n-2 and n+2

positions.

. DYS437 an 385§>dlsplay low-level peaks in the n-5, n-9 and n-10
positio

. DYSSQQQ) ow level peaks in the n-9 and n-10 position.
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At this stage it is also necessary to make decisions about samples that should be rerun
with either more or less amount of amplification product.

If a sample displays allele peaks just below the instrument detection threshold there is a
distinct possibility that the alleles can be identified after a repeated run with increased
amplification product or higher injection parameters. Schedule the sample for a rerun.
For PowerPlex Y, use 2 ul of amplified sample with the Rerun Module (3 kV 10 sec).

H. Preparing Samples for Printing

1.

Display all samples and the positive and negative ﬁs with basepairs, peak
heights, and category names. The relevant aIIeI| er is labeled with basepairs
and category names only.

Highlight all samples except the #\%q%‘:égw der Anatysthange Labels.

Select peak heights, basepalrs& names.

Highlight the relevant AII@%\L dd{@hder AnalysisChange Labels. Select
es. X))

basepairs and categor

Ensure that the W Qse(BQS to 340 bp prior to printing.

Printing Controls \8

1.

2.

In the@g&le@dow highlight the ladder, and all the controls.
HighRkght a@o

Make s&%hat the view is set to 75-340.

Under File> Print - Properties butto® Finishing tab> Document Options
Pages per Sheet select “2 pages per sheet"Orientatiorr> click on “Portrait—>
click OK-> OK

Print to a pdf document, and save into the directory with the original 3130xI run
data.

Once printed, ensure that all alleles in the ladder are labeled.

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

POWERPLEX'Y GENESCAN AND GENOTYPER ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
07-16-2012 EUGENE LIEN 12 OF 13
J. Printing Samples

To print the electropherograms for samples, select all samples and print following steps
2-5 from the “Printing Controls” section.

K. Create a table by running the Create Table Macro.

1. Double click ‘Make Allele Table’ or press “Control +8”. The table will open
once the macro has completed.

2. Compare the sample information in the table with the@plification and the run
control sheet. If an error is detected at this point i @1 be corrected as follows:

a. Open the dye/lane window on§§ample Qbox”

b. Place the cursor in the sas nfo and correct the text

C. Clear the table by goin n the main menu, select Clear
Table

d. Select the appro&% olo shift clicking on the dye buttons or using
edit

e. Run Create e Ma gam.

3. Before printm%& ake sure the file is named properly, including initials.
a

Print the t pd ument with the “Pages per Sheet” set to 4 and with the
orientati cape

4, Aftﬁ‘pnn finished, undéite - quit Genotyper. Clicksave
Normally t oftware will place the Genotyper file to the folder from which the
data wefe) i i i

folder.
5. . Pull the rerun samples and list on the appropriate rerun documentation.
6. Have a supervisor review the analyzed run.

Revision History:
March 24, 2010 — Initial version of procedure.
August 2, 2010 — The profile of the in-house Male Positive Control was changed (Table 2b, Page 9)
July 16, 2012 — Revised procedure to accommodate LIMS.
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Refer to the “Identifiler Analysis on the ABI 3140Genetic Analyzer” procedures for
instructions on how to:

1. set up the 3130 instrument

2. create, import, and link the plate record

3. troubleshoot

A. Preparation of 313&I Batch
Ensure that the appropriate System is filled into the “Sys” column.

Table 1

Amplification Specification | Run Module Code P@meters

System/Cycle) RN

PowerPlex Y Normal Y . ,((:(kv for 5 sec
High YR A\'} 3 kV for 10 sec

\V
Mastermix and Sample Addition for P \\'}Plef? bo

ladders as specified in (mastermix calculation, add 9.5uL HiDi +
0.5pL ILS 600 stan

1. Prepare one mastermix g\a‘\}zam s negative and positive controls, allelic

# Samp@(} ' HiDi Form ILS600 Std
(9 5 uL per sample) (0.5 uL per sample)

\(6\ 0\ - 171 4L 9 L
'\Q“ 32\\}\ 323 | 17

475 L 25 L
\) 64 627 1L 33 4L
80 779 1L 41 L
96 931 | 49 L
112 1083 |L 57 WL
128 1235 L 65 L

NOTE: HiDi Formamide cannot be re-frozen.

2. Obtain a reaction plate and label the side with the name used for thxe BUBO
ID with a sharpie and place the plate in an amplification tray or the plate base.
Aliquot 10uL of mastermixto eachwell.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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C. Adding Samples:

1.

Arrange amplified samples in a 96-well rack according to how they will be loaded
into the 96- well reaction plate. Sample order is as follows: A1, B1, C1, D1... G1,
H1, A2, B2, C2...G2, H2, A3, B3, C3, etc. Thus the plate is loaded in a columnar
manner where the first injection corresponds to wells A1-H2, the second A3-H4
and so on.

Have someone witness the tube setup by comparing the tube labels and positions
indicated on the sample sheet with the tube labels and QQsitions of the tubes
themselves. \

Allelic Ladder: \&h 0K

Positive/Negative Contrblé

Samples: K@
For samples being run %‘?‘P %@meters Aliquot the following:

AIIeI_i(_: La O 2 ul of a 1/10 dilution
Posmv atlve\' trol: :ruull
@ roduct, make sure to pipette the solution directly into the
for ea ntly flush the pipette tip up and down a few times to mix it.
If an |nJ has less than 16 samples, add at least 12uL of eit)@r dH

formam , HiDi, buffer or mastermix to all unused wells within that injection.

D. Denature/Chill - For PowerPlex Y After Sample Addition:

1.

Once all of the samples have been added to the plate, place a new 96-well Septa
over the reaction plate and firmly press the septa into place.

Spin plate in centrifuge at 1000 RPM for one minute.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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3. For Denature/Chill:

a. Place the plate on a 9700 thermal Cycler (Make sure to keep the Thermal
Cycler lid off of the sample tray to prevent the septa from heating up.)

b. Select the “dechillppy” program for PowerPlex Y (95°C for 3 minutes
followed by 4°C for 3 minutes). Make sure the volume is set td_.12 p

C. Press Ruron the Thermal Cycler.
d. Update usage log.
e. While the denature/chill is occurring, you can turn on the oven on the ABI
313. \
xO
E. 313 Settings ‘b

313 visible settings: volta ka
curr &ho set value)
(1/ Lasg er Prerun 15 mW

ower During run 15mwW
r Current (no set value)
s(ﬁoven temperature 60°C

Expectcﬁ@;@s ac)o EP current constant around 120 160

Laser current: 5.0A £ 1.0

Itis goo@c onitor the initial injections in order to detect
probl

Tat¥~2 ﬁ

0N Y YR

Oven Temp 60°C 60°C
Pre-Run Voltage 15.0 kV 15.0 kv
Pre-Run Time 180 sec 180 sec
Injection Voltage 3 kv 3 kV
Injection Time 5 sec 10 sec
Run Voltage 15 kv 15 kv
Run Time 2000 sec 2000 sec

Revision History:
March 24, 2010 — Initial version of procedure.
March 29, 2011 — Revised Step C.3 and C.4: amount aliquotted from positive/negative control and samples is doubled.
July 16, 2012 — Revised procedure to accommodate LIMS.
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General Information for AmpF (STR® MiniFiler™ PCR Amplification

The MiniFiler™ PCR Amplification Kit from Applied Biosystems is a miniature STR
(miniSTR) test that utilizes reduced size primers to target Amelogenin and eight of the
larger STR loci amplified with Identifil&r(D13S317, D7S820, D2S1338, D21S11,
D16S539, D18S51, CSF1PO and FGA). The MiniFleamplification results in
anrplicons that are significantly shorter in length than those produced with Idefitifiler
(seeFigure 1). MiniFiler™ can be used in conjunction widentifiler® to recover the
larger loci that typically drop-out due to sample degradation. It can also be used for
samples that may be inhibited and show no amplification withdggn?iﬁler

X

MiniFiler™ Multiplex Configuration using 5- hemistry
and Mobility Modifiers

A ﬂ Spacing based on CE mobility
D13 .
o7 Range based on alleles in
7 allelic ladder
Amel |
D2
. D21
) ]
o
[=] .
~ D16
D18
CSF1PO |
FGA
FGA ext

60 Q@ 140 180 220 260 300
Size (bp)

Figure 1. Amplicon size reduction of MiniFiléF compared to the same STR loci in Identifildmage
from Applied Biosystems’s “MiniFiler™Kit Multiplex Configuration,” 2006.
http://marketing.appliedbiosystems.com/images/Prodictrosites/Minifiler1106/pdf/MplexConfig. pdf

The target DNA concentration for amplification using the MiniFiler™ system is 500 pg.
The minimum DNA concentration required for amplification in this system is 100 pg
(minimum quantitiation value of 10 pg/uL). If a sample is found to contain less than 10
pa/pL of DNA, then the sample should not be amplified in MiniFiletf®¢an be re-
extracted, reported as containing insufficient DNA, concentrated using a Microcon DNA
Fast Flow or possibly submitted for High Sensitivity testing (see Tagble 1

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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TABLE 1: For MiniFiler™

Minimum Desired Template 100 pg

Template Volume for Amp 10 pL

Minimum Sample
Concentration in 200 pL

Minimum Sample
Concentration in 200 pL prior | 2.5 pg/pL \
to Microconning* to 50 pL \O

Minimum Sample (b
Concentration in 200 pL prior | 1.0 pg/uL «’\Q
to Microconning** to 20 pL b‘

*  Sample concentratioprior to proce  with \cJocon

DNA Fast Flow and elution to 50 G)
**  Sample concentratioprior to pfokes |n\ Microcon

10.0 pg/puL

DNA Fast Flow and eIutlo uL O
Since MiniFiler™ has a te tlon volume of(llg the extraction negative
itati g/uL Thus, if the extraction negative is > 0.1

must have a quantitatio b
pg/uL, it should be re \q& tate it fails again, the sample set must be re-extracted

prior to ampllflcatl\?\si
TABL .((\
A Wﬂo gktem Sensitivity of Extraction Negative

A Amplification Control Threshold
MiniFilgm™™ 10 pg 0.10 pg/pL in 10 pL
A4
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. Generation of Amplification Sets

Amp sets are generated by supervisors following review of quantification results.
Furthermore, samples may be submitted for amplification through sample request
documentation.

lll.  PCR Amplification — Sample Preparation

A. Samples amplified with MiniFiler O reagents should be pr&@ed with irradiated

TE* Q(b

Prepare dilutions for each sample, iw‘ecessa{b}:cording to Table 3

TABLE 3: Dilutions r\\'\ ~ C_)O

Dilution Amou@ DN&\J Amount of Irradiated
T% eg!m TE™ (uL)

0.25 or@“ - 9 or (6)
0.2 <) AN 8
0.1 R, (2 18
0.05 NV X 25 47.5
0.0 w1 A\ 4or (2 96 or (48)
0.02 & 2o0r(1) 98 or (49)
. N 2 198

\We:008_C) 4 or (2) 496 or (248)

v \9)

The targ NA template amount for MiniFileris 500 pg.

To calculate the amount of template DNA and diluent to add, the following
formulas are used:

Target Amount (pg)
Amt of DNA (UL) = -----mmmmmmmmmmmm e oo
(Sample concentration, pg/puL)(Dilution factor)

The amount of diluent to add to the reaction = 10 pL — amt of DNA (uL)

For samples with RotorGene valuesO<pg/puL but 20 pg/uL, aliquot 10 pL
extract.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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B. Positive Control

For MiniFilerd, DO NOT make a dilution of the 100 pg/uL AmMBHR Control
DNA 007. Instead, combine 5 pL of the Control DNA with 5 uL of irradiated
TE™®. This yields a total volume of 10 pL with 500 pg in the amplification.

C. Amplification Negative Control
10 pL of irradiated TEwill serve as an Amplification Ne 8(|ve Control.

D. Master Mix Preparation . Q

1. Retrieve the MiniFilell Primef\get and IFilét Master Mix from the
refrigerator and store in a geneéaer on the bench. Record the lot
numbers of the reagent$\ C)

2. Vortex or pipette \
mix the reagent er

p and down several times to thoroughly
xing, centrifuge reagents at full speed briefly

to ensure % 15 trapped in the cap.
3. Consu on documentation for the exact amount of
Minig] Set and Master Mix to add. The amount of reagents

tion reaction is listed in Table 4

&BL?&\AiniFiler O PCR amplification reagents for one sample
Reagent Per reaction

iFiler O Primer Set 5.0 uL
MiniFiler 0 Master Mix 10.0 pL
Reaction Mix Total: 15.0 pL
DNA 10.0 pL
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E. Reagent and Sample Aliquot

1. Vortex master mix to thoroughly mix. After vortexing, briefly tap or
centrifuge the master mix tube to ensure that no reagent is trapped in the
cap.

2. Add 15pL of the MiniFiler] reaction mix to each of the stratalinked PCR
tubes that will be utilized, changing pipette tips and remixing reaction mix
as needed. O\

NOTE: Use a new sterile filter pipet tip for sample addition.
Open only one tube at a time for sampl ition.

3. Arrange samples in a rac\f?s?‘em@e positions they appear on the

sheet.

4, Witness step. E@\k @samples are properly positioned.

5. ampl&\ontrol pipette each sample or control up and
oughly mix. The final agueous volume in the
s will be 25 pL. After addition of the DNA, cap
eac\gé\ @ e proceeding to the next tube.
6. allﬁes have been added, take the rack to the amplified DNA

ea f% ermal Cycling.

<
IV.  Thermal Cycling

1. Turn on the ABI 9700 Thermal Cycler. (See manufacturer's instructions).

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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2. Choose the following files in order to amplify in MiniFilér
MiniFiler
User: casewk
File: mini

PCR Conditions for the Perkin EImer GeneAmp PCR System 9700
9700 The mini file is as follows:

MiniFiler Soak at 95°C for 11 r@tes

re at 94°C for 20 second
eal at 59°C for 2 minutes
xtend at 72°C for 1 minute

v)

User: casewk 30 N&és;
File: mini ,\\ C
¢ \ mjalite incubation at 60°C.

D StiQe soak indefinitely at 4°C

o‘\v

3. 9700 Instrucﬂq&Q/

a. Iace tubes in the tray in the heat block (do not add mineral
C) oil)¢slite the heated lid over the tubes, and fasten the lid by pulling
Q " andle forward. Make sure you use a tray that has a 9700

v

O el
b.Q Start the run by performing the following steps:

C. The main menu options are RUN CREATE EDIT UTIL USER.
To select an option, press the F key (F1...F5) directly under that
menu option.

d. Verify that user is set to “casewk.” If it is not, select the USER
option (F5) to display the “Select User Name” screen.

e. Use the circular arrow pad to highlight “casewk.” Select the
ACCEPT option (F1).

f. Select the RUN option (F1).
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g. Use the circular arrow pad to highlight the desired STR system.

Select the START option (F1). The “Select Method Options”
screen will appear.

h. Verify that the reaction volume is set tqu25for MiniFilert] and
the ramp speed is set to 9600 (very important)

I. If all is correct, select the START option (F1).

Qaches 103°C. The

e run conditions. A
erformed, hold time is
icated at the top of the screen,

screen will then display a flow chart
flashing line indicates the step b i
counted down. Cycle wmber |§
counting up.

K. Upon comple;GL'} X Ilflcatlon remove samples and press

the STOP dly until the “End of Run” screen is
displayed\3J¢elec EXIT option (F5). Wipe any condensation
eat b ith a Kimwipe and pull the lid closed to
preenp*tus{irgm collecting on the heat block. Turn the

&@\PI Qme microtube rack used to set-up the samples for PCR
Q~ @ container of 10% bleach container in the Post-Amp

0 a in Room 714A.

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS. December 28, 2012 — YM100 microcons were discontinued
by the manufacturer. The manufacturer is now producing the DNA Fast Flow Microcons. All references to the
YM100's have been revised to the “DNA Fast Flow.”
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Refer to the “Identifiler Analysis on the ABI 3180Genetic Analyzer” manual for instructions
on how to:

1. set up the 3130 instrument

2. create, import, and link the plate record

3. troubleshoot

A. Preparation of 313Xl batch

Ensure that the appropriate System is filled into the “Sys” column.

Table 1 RS
Amplification Specification Run Module Code &dmeters
System/Cycle) A
MiniFiler ™ Normal F AN\}3 kV for 10 sec

NN

B. Master Mix and Sample Addition f \File@o

1. Prepare one master mi@ll a@s, negative and positive controls, and allelic
ladders as specified j gie w (master mix calculation: add 8.7 uL HiDi +

ta 0
0.3 pL LIZ500 st pe ple).
# Sa 2 XL : HiDi Form LI1Z500 Std
P .Q (8.7 pL per sample) (0.3 uL per sample)

QUIG\\)((@ 157 4 6 L
= 2 296 1L 11
Q)8 436 1L 16 L
64 575 1L 20 WL
80 714 WL 25 L
96 853 | 30 pL
112 992 L 35 L
128 1132 W 40 pb

NOTE: HiDi Formamide cannot be re-frozen.

2. Obtain a reaction plate and label the side with the name used for thxe BUBO
ID with a sharpie and place the plate in an amplification tray or the plate base.
Aliquot 9 pL of mastermixto eachwell.
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1.

Adding Samples:

Arrange amplified samples in a 96-well rack according to how they will be loaded
into the 96- well reaction plate. Sample order is as follows: A1, B1, C1, D1... G1,
H1, A2, B2, C2...G2, H2, A3, B3, C3, etc. Thus the plate is loaded in a columnar
manner where the first injection corresponds to wells A1-H2, the second A3-H4
and so on.

Have someone witness the tube setup by comparing the tube labels and positions
indicated on the sample sheet with the tube labels and QQsitions of the tubes
themselves. \

Aliquot the following: 6\0
Allelic Ladder: \&h 0K

Positive/Negative Contrblé

Samples: \L@
When adding PCR pro@@ §<sure to pipette the solution directly into the

formamide and gen@ush t ette tip up and down a few times to mix it.

If an injection %& 6 samples, add 10uL of eith#,dHDi

formamlde\g\ aster to all unused wells within that injection.

D. Denature/Cﬁ~ @0§ r™ After Sample Addition:

1.

Once a e samples have been added to the plate, place a new 96-well Septa
over the reaction plate and firmly press the septa into place.

Spin plate in centrifuge at 1000 RPM for one minute.

For Denature/Chill:

a. Place the plate on a 9700 Thermal Cycler (Make sure to keep the Thermal
Cycler lid off of the sample tray to prevent the septa from heating up).

b. Select the “denature/chill” program. Make sure the volume is set to 10
plL.
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Press Ruron the Thermal Cycler. The program will heat denature
samples at $& for 5 minutes followed by a quick chill at@ (this will
run indefinitely, but the plate should be left on the block for at least 5

min).
d. Update usage log.

e. While the denature/chill is occurring, you can turn on the oven on the ABI

313
E. 313kl Settings

xO
313l visible settings: EP voltage 15kV (b
EP current (no set value) Q\Q

Laser Power Pitggun 15 r‘s
Laser Pow r mw
Laser Cur ue)
Oven t rat\

Expected values are: Q§aﬂr %onstant around 12014160
@ser c :5.0A+1.0

It is good practice to@%or tbg'g‘l%al Injections in order to detect problems.

~&

Table 2 C .
Q> |\ F

Oven Te¥\ §§‘ 60°C
Pre-Run VoIt 15.0 kV
Pre-Run Tim% 180 sec
Injection Voltage 3 kV
Injection Time 10 sec
Run Voltage 15 kV
Run Time 1500 sec

Revision History:
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March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
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A. CREATING A NEW PROJECT

1. Double click on the GeneMapper ID v3.2.1 icon on the analysis station desktop.

2. When prompted, enter your username and password.

3 The program will automatically open a new (blank) project. This main window is
called the “Project Window”.

4. Click on File>Add Samples to Project...o Ctrl+K . A new window will open,
listing the drives or folders from which to add the samples on the left.

5. Navigate to the proper drive, and choose the folder that contains the run folders or
samples that need to be analyzed. Select the run foIderQ) or samples and click on

Add to List.
6. On the bottom right Click Add The chosen samples@f'now populate the
project.

Adding by Sample File (.fsa file): N\
Ef' Add Samples to Project

“Samples To Add: —

[re—— L 3

| Files | GM Database | \

= [3) Einsteint 1-ResuttsgroupT
E] P

EI 33-Alelic_Ladder_3_A05.fza
EI 34-Positive_control_D022511 1100_b_B05.12a
EI F5-Amplification_negative_IDO22611.1100_b_C05.15a

\_ 36-extraction_hegative_1_080110.1335_h_D05 fsa 1

Add To List2>
Options...
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Adding by Run Folder:

_3_; Add Samples to Project

Edit  Yiew

Files | oM Detabase |

—Eatmples To Add:

Wy Computer

A 3% Floppy (&)

:;'g Codiz on 'ocmednacodis' (F2
it DVD-RWW Drive (D)

., FBiology on 'cec.hycnetwcme O CMWE_FileShare' (M1
) DA, Building

) FEIOLOGY

) FEIOLOGY _1

) FBIOLOGY _2

) FBIOLOGY _han

() HighSens_Data

) MG _DATA,

) MITC_DATA,

() Morthly Caze Updsate
() Paradox_style

) 5TR_Data

) Archive STR Data
[EHL) CASEWORK

2mme NV

- HS2_2007-12-06_0076

|»

-/
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B. ANALYSIS SETTINGS
1. All defined settings must be used and can be referenced in Appendix D. Analysis

Method Editor and Appendix G. Default Table and Plot Settings.

2. From the “Table Setting” drop-down menu in the toolbar, seledlysis
View”.

Project Window:

_5_;' GeneMapper ID ¥3.2.1 - *Untitled - gmid Is Logged In ;|g|5|
File Edit Analysis view Tools Help o
ﬁ@@]”%a ||MM|J_|_[|| “".Hb‘||TabIeSett|ng||Analysis\u’iew A‘s;vlmH@%Hm |
E-=IProject Samples |Genotypes I e . =
DHS4—QDD?' Statuz | Sample Mame Sample Type | Analysis Meth _ tancard Fun Marm I
1 h E5-Allelic_Ladder |Allelic Ladder | ID Analy&sase p— & _HID_z5500 HS4_200
2 h 66-020507 1100F |Positive Contral |10 ARIY cazewon | | _HID_cz=500 H=4_200
3 I |67-ABI_Control T Sample D\ernaiNz  [Dna &Ivsis HD_G3500  |H=4_200
4 I |58-4BI_Control T Sample aNelysis (ot HD_GS500  |HS4_200
5 I S st =4 HD_GS500 |HS4_20(

£3-LB1_Contral_C Sample\ UD Analy —

3. If the ladders, positive (@P as@%gatlve control have not yet been designated,
do so now underS ypE)

4. When there i |s Iadder in a project, designate one of the ladders as
“Allelic Lad ple Typeolumn. Additional allelic ladders within
the prOJe o Id b signated as “Sample”. If the allelic ladder analyzes
correc al ladders should be deleted from the project. If the allelic
lad Q% alyze correctly, another allelic ladder in the project or folder
may e desigrated as “Allelic Ladder” and the failed ladder deleted.

Project Window:

(#) GeneMapper ID v3.2.1 - *Untitled - gmid Is Logged In
Filz  Edit @nalysis Wiew Tools Help
Bt BB WM H| b & Table seting yisview vEB B8 =
= EJProject Sarmples |
CRun_wwats Statuz |Sample File Sample Mame Sample Type | Analysiz Method  |Panel Size Standard
1 !k 01 -AllelicLacddert |01-AllelicLadder [Allelic Ladder  |Co, Pro+ Analysis |Profiler_Plus_w2 |CE_F_HID_GS301 A
2 h 02-poscontrol 4. |02-poscontrol! 4. |Positive Control | Co, Pro+ Analysiz | Profiler_Plus_»2 |CE_F_HID_GSS0
3 l’ﬂ' O3-arnpregl 407 |03-atmphnedg] 407 |Megative Contre | Co, Pro+ Analysis |Profiler_Plus_v2 |CE_F_HID_GSS0
4 l’ﬁ 042601 7JDP- |04-QCBox 7JDP- |Sample Co, Pro+ Analysis |Profiler_Plus_v2 (CE_F_HID_GZ50
5 !1,; 05-2CB0x1 TJDP- |05-2CEox1 7TJDP- |Sample Co, Pro+ Analysiz |Profiler_Plus_»2 |CE_F_HID_GSS0
[=] - NE MrRAATIND INE CrrReed T IR0 T avanla me Dema Momalusis [Deafilar Dhos w0 ICF FOHID oo
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5. Fill in the correct analysis method, panel, and size standard following the table

below. Once the analysis method, panel, and size standard have been chosen for
the first sample, you can fill down the same information by selecting all three
columns. Do this by selecting the title row of the columns and then while holding
down the left mouse button drag across the three columns, the selected columns
will be highlighted blue. Next, click on Edi#® Fill Down or Ctrl+D .

System Analysis Method Panel Size Standar(d
Identifiler 28 Cycles | ID Analysis ID28 L1Z-250-340
Identifiler 31 Cycles | 1D Analysis ID31 X | LIZ-250-340
MiniFiler MiniFiler Analysis | MiniFiler G§§Q€{v1 L1Z-250-340
YFiler YFiler YFiler_v2 0 LIZ-YFiler
@\
6. A green arrow in the Statusolum eac pIe means that the data is ready

to be analyzed.

Click on th

toolbar A “save project”

Run

prompt will pop-up askm%d{ ru e named.

\\

(7] GeneMapper ID v3.2.1 - “Unmletl gid Is LDF“EN In

File Edit Analysis view Tools Help

=& B @ (Al @ &  Table Setiing
7. Nam@~ pr@
appli€ab O “Stripes09-098IDejb” or “H

analysi

Analysis View ~ m ,@ s B’

ith the same name of the run (and the analyst’s initials if

S3030607_78N.” Click kstart

8. The progress of the analysis can be seen at the bottom of the project window in

the progress status bar.

Once analysis is finished the blue progress bar will stop,

and the bottom left corner of the screen will read “Analysis Completed.”

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 TYPING

GENEMAPPER ID ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 50F 21

VIEWING ANALYZED DATA

Samples View — Overall Sample Quality Flags

1.

Project Window:

In theProject Windowunder the Samplesb, the columns to the right side with
colored shapes are Process Quality Value (PQV) flags. These flags do not replace
our method for editing samples. Each sample must still be viewed and edited.

The flags are simply a tool to draw your attention to samples that have analysis
problems therefore assisting you with initial analysis, and editing.

ThePass(green square) symbol indicates that no prob exists. If a yellow

“check” flag, or a red “low quality” flag result in any columns, refer to the
appendix A — “Quality Flags” for a description of gs and the problems they
identify. Whether a problem is flagged or not, ed to the sizing section of the
manual to individually check each s%z stan .

Samples tab r\\'\

C)O Quiality Flags
I_H

A

[#)GeneMapper ID ¥3.2.1 - Nobr ,050907_96-97 - gmid 7. Loyge.«In _ 1Ol x|
v
Fil=  Edit A&nalysis Yiew Tgfls Help ¢ \U
. Y
ek = @ || B = i L || [ é "\vning:|||Analsfsis\fiew ~|E D& -
E-EJProjer | Samples I Gencdypesl \]
i RunMName  |S20 [SFWF [SMF [0S [s@
- 1 Mobel_2007-0 |_| |_| . |_|
2 nalysis Maobel_2007-0 . . .
3 35- AN | Positiv I &ralysis CE_35_HID_3S500 |Mobel_2007-0 H B []
4 3EQB| _,o?rtrm_[ Saffn I &ralysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
5 M‘BI’_Comml_u. 3 ID Analysis D28 |CE_GS_HID_GSS00 |Mabel_2007-0 H B B B
6 -AEI_Co >3m I ID Analysis D28 |CE_GS_HID_GSS00 |Mabel_2007-0
ConpalN (o v G5 HD_ E RO
7 ‘ 39-AB N!L Sarnple I Analysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
8 ZEN Natrol_L | Sample ID Analysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
9 4 Y Cortrol_L | Sample ID Analysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
10 43-2llelic_Ladder [Alelic Ladder  [ID Analysis D28 [CE_GS_HID_GSS00 |Mobel_2007-0 H B B @
11 50-A050207 1600 | Positive Contral [ID Analysis D28 [CE_GS_HID_GSS00 |Mobel_2007-0 H B B @
12 51-£050207 1600 |Positive Contral [ID Analysis D2 [CE_GS_HID_GSS00 |Mobel_2007-0 H B B @
13 f1-Buc2?_250pg | Sample ID Znalysis D2 [CE_GS_HID_GSS00 Mobel_2007-0
n— E N m|®
Analysis Completed. - Sto

|
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D. SIZING

1. Select all of the samples in the Sampbds by clicking on Edi® Select All.
2. Next, click on the Sizing icon and the Size Match Ediandow will open.

Sizing icon

(*) GeneMapper ID v3.2.1 - Untitled - gmid Is '_.gged In

File Edit Analysis View Tools Help

24
e B BBl L HIl b @  TobleSetting:  |Snalysis Viev;%\ @ s =

S

Size Matches tab b‘ & Sizing Quality value
N* O

Size Match Editor window:

(#)size Match Editor x|
File Edit “iew Tools \ V2 AN
v

XM ~ \

01-_# | Size Matches Immﬁg Curve | (\

0z2-_E NS N

03-_C Sizing Duality:@ ul

04T P &)

05-E an N \ "4

06-_F

- 1200 oo 00 200 260 400 a50 430500

43q 150
1000 100
75

800 @
800 < ,
4 Q~
200

ol Ll ——— 11 ] FLE yL e e : L — A L
3000 O 4000 5000 G000 7000

oK | Canoel | Apply |

3. Using the arrow keys, scroll through the samples on the left column and check the
sizing for each sample in the Size Matchas. The sizing is displayed as a plot
with the base pairs displayed above each peak. See Appendix F for a reference
of size standards.

a. Identifiler samples are run with LIZ 500 and should not have the 250 bp or
340 bp size standard labeled. At least the 100bp to 450bp peaks must be
present for proper sizing.
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b. MiniFiler samples are run with LIZ 500 and should not have the 250 bp or
340 bp size standard labeled. At least the 75bp to 400bp peaks must be
present for proper sizing.

C. Yfiler™ samples are run with LIZ 500 (LIZ-YFiler) and should not have
the 250 bp size standard labeled. At least the 75 — 400 bp peaks must be
present for proper sizing.

4. Red octagon symbol in the SQ column of the project window

In some cases you may still be able to use this data Xiefining the size standard
for that sample. For instructions on how to re-labe ks which have been
incorrectly labeled, see the Appendix E — Troug oting section of this manual.

ment that each sample size
Override All SQ” or
e Size Match Editor window will
|II appear in the sizing quality check box
the size standard for each sample has been

5. While still in the Size Match Edito ow
standard has been inspected '}éct
Ctrl+Shift+O ; Click Apply rmkh
then automatically close.é\Q “Xa

(SQO) for each sampl ali

reviewed. Q/Q OQ
\ O

Project Window:

:’ ' JGeneMapper ID ¥3.2.1 -

*Esther041706_2671L 251 D

=101 %]

File Edit Analysis Wiew Tools Help

B9 BB \Muﬁﬁmllﬂ"")>6IW~’BIIIWYQSVW EEIEEIRN
E-EiProject || Samples | Genotypes | \ ‘
Status e\ Sarmple Ty% ngeis Methoo Panel Size Standard Run Mame SQO | SFNF O |SWF 0 (=@ |UD1 |UD2  |UD3

1 a1 -Alle\ T SampleA‘ Analysis D25 LIZ-230-340 Copy of Run_ > . . . .
2 02-20413W7 1012 | Py smﬁcairnl ID &nalysis D28 LIF-250-340 Copy of Rur_ }( . . . .
ki 03-2041307 1 Neg%«?fontrc D Analysis D28 LIZ-250-340 Copy of Run_ }( . . . .
4 04-Comp 28-38 ] D Analysis D28 LIZ-250-340 Copy of Run_ x . . . .
5 05-Comp 28-38 | Sample D Analysis 028 LIZ-250-340 Copy of Run_ )( . . . .
& o -3 LIZ-2:50-340 L |_| r‘ |_| |_‘

KT

Analysis Completed. | EiZ

6. If a green triangle appears in the status column for any of the samples after you

applied the SQO, press the green analyze button in the toolbar to finish the sizing
quality override.
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E. PLOT VIEWS

Samples Plot — Reviewing Ladders, Controls, and Samples

1. First, check the ladders and controls in the project using the following steps. If a
project contains more than one allelic ladder, each ladder must be reviewed and
pass analysis. Then repeat the steps for the samples. See Appendix F for a
reference of allelic ladders and positive controls.

you can remove one by selecting it in the Samiabf t oject Window

2. If there are two positive controls of the same date and time (i.e. high and normal),
then from the pull down menu select EditDelete fror&@}ect K.

3. In the Samples tab of the Project Windoselect ample rows you want to

view (i.e. ladders, controls, or s ) th@lick the plot bM"!"!'dlm display
the plots (Analysis =Display PI& 0 C&Q Use the shift key or tite key

to select multiple samples. \(l/ \
O s

mples tab

Project Window:

ﬁi‘ = @] % CIEI " Y = } ‘ Tahle Setting: |Analysis Wiew

[CARun_ stz W |Sample Mame

|Sample Type | Analysis Method
T — - - -

et | Ca, Pre

Profiler_Plus_w2

4. In the “Samples Pldtwindow toolbar there is Rlot Setting dropdown list For
Identifiler and YFiler, select “Analysis ViewFor Minifiler, select “Mini
Analysis.” This will label the peaks with base pairs, RFUs and allele name.
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“Plot Setting” dropdown list

Plat Setting: IC Anakysis ) =1 FA || Pancs [z =1 | T A | | B | | R E
| | o P | | A e [ ] | 2 i
T [sao [os [sa
34 AB50207 1600PEL< =<1 |m

100

DESI17S
120 140 180

Right click

in this area
for x-axis
zooming

= . A &
OV, O
t

ig@cking above the plot pane and using the X
@OYM into a specific range. Alternatively, hover the

Adjust the window r%y
Axis Zooming dia X
mouse above th el; inwjll change into a magnifying glass that can be used to

y4
draw a box\? as ted area to zoom in.

If you i(ryive “ m for labels”, for example when you have many alleles
per | uch e Allelic Ladder, it may be easier to review the sample in the

“‘Ge pes I{g as described in Appendix E — Troubleshooting Guide, 3.
Genoty @ot — Locus Specific Quality Flagehe Genotypes Plot is an

alternat w option showing each locus in a separate pane. The locus specific
quality flags can only be viewed in the Genotypes Plot window.

NOTE: Refer to the Appendix A — “Quality Flags” for a description of the flags
and the problems they identify.
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F. EDITING

Electronic Editing — First Analysis

1. You can view the sample in the Samples Rotdow or the Genotypes Plot
window or minimize back and forth between these views to facilitate analysis.
Just ensure that you are using the correct view settings (“Analysis View” or “Mini
Analysis.”)

2. Left click on the allele in question to select it. \

3. To edit the allele you must right click on it while it i lighted and you will see
a list of three choices — Delete Allele(s); Rena le; History.

R N S
66-_B0D_03 £ra. |55 Positive Condra 070202 11 1| ~ [
[+ ] DEsIT® JDZIEIT ] [DpESEL \ Q
NN
,,,,, .

G6-_B03_03 fsa

J Dz1sin [DIBSEL

3000

2000

1000

4.

B 3 i
103.17, 14453 04.99| 31231
3041 2543 2704 1519 | [1679

oL
1451
o5 Delete Allelers)

Rename Allele b

Right click
to edit Y e

Select Rename Allel@nother drop down menu will appear listing all of the
possible choices for alleles at that locus includidggand Custom

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 TYPING

GENEMAPPER ID ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 11 OF 21
5. If the sample has been labeled an Off Ladder (OL), choose “?”. If the peak has

been given an allele call, chose that same allele call from the drop-down list.

For example, if a pull-up peak has been labeled a 7, highlight the 7 then right
click and rename the allele 7 from the drop-down menu. This is done so that the
reviewer can see what the allele was originally called.

6. A dialog box will then prompt you for an Edit Allele Comment. In the box enter
the code for the allele edit (see Appendix B for a list of editing codes).

7. Click OK.

16._BU3_STARS_03 152 16- Positive Conrol 12/506 4:001
[DBSTITE
100 110 120

] DZISIT
1a0 150 190

8. You will notice on the electropherogram that the peak has been labeled as
follows: “changed”, the allele call, base pair, and RFU, followed by the
corresponding edit code.
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0. If you are removing all the peaks in the entire sample because it needs to be rerun,

for example, when a sample is completely overblown, then you can delete all the

peaks together without renaming each peak. The rerun is documented in column

UD1.

a. To delete a range of peaks, select the first peak of the range, and while the
first peak is still highlighted, drag a box across the range of peaks to select
everything. Right click on the selection and click Delete Allele(s). When
doing so, a box may pop-up with a message that more than one allele will
be deleted. Click OK then enter the edit type in the allele comment box.

b. If the removed peaks need to be put back in, high§ight the necessary
samples from the Samples tab in the project r@) . From the Analysis
drop down menu, select “Analyze Selected %pl@sﬁop up window
will ask for confirmation and state the agh nnot be undone. Click
OK. Edit the sample(s) app&pgiately. is action is done as a change
to the original project, therg\ NegThYo change the project name.

Create new tables and r %or&) project.

10. If you mistakenly delete %\gﬁns&d of renaming it first try to undo by
selectingedit from the d\m' v}:@ u then seleotdo. You can undo as many
changes as you ma et ot window was open, but if you close and re-
open the plot win ouc'i)O t be able to undo.

11. Torevert a \éd p@back to the original allele call, select the peak, right click,
then cho hgéd all all when prompted foadd allele commenieave it
blank. &)
a. Q‘re origit allele call will be added to the peak but the word “changed”

il stilappear in the label.

b. % rd “changed” will not appear in the printed electropherogram, but
it appear in the electronic editing sheet as a sample entry with no edit
comment.
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C. When the editing sheet is generated, scan through the sheet for any sample

entries without edit comments these are the peaks that were added back in.
Manually remove them from the worksheet before you print.

12. Once editing has been completed you can view the edits in the Genotypes table.
This table contains all of the alleles, sizes, and edits for all of the samples. Up to
15 edits can be captured per locus.

Genotypes Table
\‘f_lzl

Electronic R eet
1. Ifasa ple to be rerun, this too is electronically noted. Close the Sample

Plotswmt@ d return to the Samples tab in the Project Window

enter rerun code in UD1
Project Window: \
E;jueneMapper ID ¥3.2.1 - *HS3030607_63M - gmid Is Logged In ==

File Edt Analysis View Tools Help

B0 BE [ BE b & [ B e
E-SProject Samples | Genatypes | -~
[Status [Sampl [Sampls Nam [Sample Type [ Specimen Catey[Analysis Method anel ]— Standard Run Name (500 [SNF[UDT [UDZ[UD3

1 Cl 500 200 H [i] 3
2 34-020207 1800F |34-020207 1 800F |Fostive Cortral |no export ID Analysis ientifiler_ CE_G5_HD_GSS00  |Run_HS3 200 3¢ | |  |FEs |-
3 35020207 1800F | 35-020207 1 300F |Postive Cortral | no export ID Anclysis Ileritifler vz CE G5 HD GSSI0  |Fun HE3 20 % (g [0 PEMic)-
4 36-ABI_Control_C | 36-AB1_Cortrol_C [Sample o expart ID Analysis Ieniifiler_v2 CE_CE HD_BES00  |Fun HE3 20 % | PEE2(GC
5 37-ABI_Control_C | 37-AE_Cortrol_C |Samgle o expart ID Analysis Iieritfler_v2 CEGSHDGSSI0 R HEIaN } g | PEB2jaC
G 36-ABI_Control_C | 38-AB1_Cortrol_C [Sample o expart ID Aralysis Ieriifler_v2 CE_G5 HD GSS00  |Run HS3 200 ) | |OL [PE0T[aC
7 38-ABI_Control_C |38-AB1_Cortrol_C |Sample o expart ID Analysis Ieriifler_v2 CEGSHD_BSSI0  |Run S0 @ [0 PEOT|ac
o 40-4B1_Control L |40-4E1_Cortrol T |Samgle o export ID Arialysis Ileritifler vz CE G5 HD GSSI0  |Run HE3 2N} (g [0 PEDT|aC
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2. Each sample scheduled for rerun must contain a code in column UD1. The first

figure of the code stands for tkample status, the second figuséands for the
multiplex system of the sample, and the third figure stands forehen
parameter. The following are a few examples:

a. A sample was overblown and all peaks were removed. It should be rerun
at a 1/10 dilution in Identifiler. Rerun Code: **ID

b. An ID28 sample contained an off-ladder allele and needs to be rerun
normal in Identifiler. Rerun Code: "I.

C. An ID31 sample has a poor size standard and needs to be rerun at the

normal parameter. Rerun Code: #IN
d. A sample has already been rerun once and t @&ond time still produces
an off ladder allele, therefore it will ndse reru erun code: "N/A

e. A ID31 sample needs to be rerun at two ate parameters: one rerun at
normal parameter for a rangg.of peaks ved and another to confirm an
off-ladder using rerun hlgh both ameters separated by a comma.

Rerun code: *IN, *H
3. After entering a code, ch@ |de he cell for the data to export properly.

4, See the Appendlxeé @complete list of edit, system, and rerun codes.

Exporting Data for LI@/ Q

Any case docu Qon d oped outside of the LIMS should be scanned to a PDF
document ar&@a\: e appropriate electronic case record

1. To rt t@}?ormatlon for use in the LIMS

a. Fidef, in the Project Windoywmake sure the table setting drop down menu
is set to “Casework”. In this view you will notice an additional category
column “Specimen Category” this column should be set to “no export” for
all the samples.

b. Then, Go to File 2Export Combined Table This table combines the
rerun information from the Samplégble and the editing information from
the Genotypetable.

2. Select the appropriate run folder and check the run name contains the initials of
the person analyzing the run.

3. The file must be exported as Text-tab delimited (.txt). Ensure this is selected and
click “Export Combined Table.”
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Casework table setting
Project Window:

~lE|| 8 & =

To make the data available for |ew @rOJect needs to be exported from
the Oracle database and pl twork Once on the network, the
reviewer will have to re-i ct into a local Genemapper station
before being able to re

Exporting a Project Q/O O(\

1. Click on Too s&enel\%qpper Manager (Ctrl+M) or click on the GeneMsipp
Manager i @

2. Selec roje \@export and click the “Expofgtitton. A new window will
ope avigqg}o the 3130xun folder through the “Save in” drop down box. In

the “File box type in the name of the run. The “Files of ty&x should
be defa to Java serialized file (*.ser).
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GeneMapper Manager icon

Project Window:

Save in your 3130xI run folder

G.

LaeneMapper ID w3, =100] *]
File Edit Analysis: Wiew Tools: Help
ek o 0 B LU || ) BB e @ | retie seting:| |fanaysis view || B s -
E-=2F | Samples | Genctypes | /
|Status |Sample Mame [Sample Type |Analysis Method [Panel  |Size Standard [RunMame  |S00 [SFWF [sfF Jos  [s@ jubt jupz [upa
[?)GeneMapper Manager. x
— S0 —I- Run_HZ2_ 2000 % [l ]
Projects | Analysis Methods | Table Settings | Plct Settings | Matrices | Size Standards | Run =220t (mm /| | |l

Project Last Sawved Ovhier # of Sample

22 T T HEEEN | =l WAL WL W

AL16_ID31 -3k 22580 2008-09-22 15:35:0 | grnied ||

Athenall 2506_5M

2008-02-26 11:34:2 | gmicl

Athenal32805_59H

2005-04-08 13144 | gmicl

Athenal32905_38IR

Athenal33105_66H

2009-01-06 11:43:0/ gmid

2008-04-08 13105

Athenal20307_60-61H

2005-10-14 12:05:1

Athenal 20307 _60-61H JT

2008-11-12 16:26:2 | gmid

Athenat 20407 _67N

2008-10-14 12:50:2 | gmic

Athenal20407_E7M JT

2008-11-13 10:30:4 | gmicl \‘

Athenal20407_B8L

2005-10-1511:06:5 gx '\_

i |

- Save Az |

Rename... Impart...
File name: IAthen 52905_35IR_JT Save |
Files of type: wserialized file (*.zer) - I Cancel |
200 C /

Snalysis Completed.

Type in the ndme of your run

EDITING - REVIEWER

Importing a Project

1. To import the project, open the GeneMapper Manager and click Import.

2. A new window will open asking for the file name. Navigate to the appropriate
run folder, select the project and click ImporThe project will be imported into
GeneMapper.

3. To open the project you just imported, click F¥Open Project (Ctrl + O).

Select your project and click Open
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Electronic Editing - Reviewer

1. The reviewer should check the edits on the editing documentation against the
electronic data.

2. To display the sample plots, highlight all samples and click the “Plot View”
button or click “Analysis a Display Plots”. For more detailed information, refer
to Section E “Plot Views”

3. The software always keeps the original allele assignmerﬁand a list of all the
changes made. If desired, the allele history can be . See “Appendix E —
Troubleshooting Guide, 6. Allele Historyor instructi

>

4, To change, revert, or add an edit in{o the doi@ntation, the reviewer should

make the correction in the edit tatylg O

5. In the GMID project, to rev edlt@eak back to the original allele call, left
click on the allele to sele en ndit click to Rename Allafeother drop
down menu will appear e pOSSIb|e choices for alleles at that locus.
Select the correct a SI tto re-label the peak. This change will still be

added to the hISt

ected and deleted together. For example when a sample
nd you need to remove many peaks in a range, simply

t peak of the range, and while the first peak is still

ghli , drag a box across the range of peaks to select all. Press the

If the re@ving analyst disagrees with the removal of all peaks made during the
first analysis, the reviewer should not complete the review. Have the analyzing
analyst go back to the project and reanalyze the affected sample(s), re-export the
data and create new allele, edit and rerun tables and re-submit for review. The
reviewer should then review the entire project again.

6. Once the reviewer approves all the edits, the peaks that are slated to be removed
should be deleted by selecting the peaks individually and using the Delete key.
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7. A “Delete Allele Comment” box will pop-up. This can be left blank if you agree

10.

11.

with the edit. If you made a change to the edit on the editing table, enter the new
edit code. Click OK.

Once the changed alleles are deleted, the electronic editing sheet cannot be
recreated. Therefore, Re-Save the project as the run name with “Reviewed”
after the analyst’s initials so the original edited project is not lost.

Generate the electropherograms using the instructions in the next section, Section
H Printing and Electropherogram Generation . \

Export the new project to the run folder on the netv\@ﬁs described in the
previous section. \Q

Once the project is exported, delep{hﬁ‘rom ésprqect window in the
GeneMapper Manager.

Changes to any reviewe (lfct ca@e saved under the same “reviewed” name.
However, the affected hand initialed by the analyst making the
changes.

H. PRINTING AND ELEC %HE@GRAM GENERATION

The following are ¢h ge S gs for the printer that can be checked by selecting File

from the drop d n Page Setinile in the Samples Ploiew.
Table Tab ( Plot Tab
x x
Tatle Piot,
Fort: |Times Mew Roman g G ) [ plots per pane
% Print colurn first
Size: |1D % Sall
" Print row first
™ Wedium

[V Use Screen Font

[ Prirt &)l Data

I™ Start New Page

" Large

Page Setup... | Ok | Cancel | Page Setup... | Ok | Cancel |
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Page Setup x|

Media

Size: K2y

Kl

Source: IAutomaticaIIy Select

Oriertation Margins

[A] & Portrait
lett (in)  right (ir)

" Landscape ID.25 ID.25

" Revetse Bartrait top (in)  bottom (in)

ID.25 ID.25 \
" Reverse Landscape \'O

_l Cancel | ‘\Q

Printing: ID28, YFiler, and Mlanller

1. Printing is done separat iC Iadders controls, and samples. All
allelic ladders in a prOJ nted.

2. In theProject er@d ampletab select only the rows you want to

print.
\.

Q
3. Click thec)\%\\@utm@Q

4, Int Qa'mple t window, select the plot setting from the drop down list
acc gt system and sample type you need:
Q)

Print - ID/Allelic Ladder Print - ID Controls Print - ID 28 Samples

Print - YFiler Allelic Ladder| Print - YFiler Controls| Print - ID 31 PE and
Samples
Print - Mini Allelic Ladder | Print - Mini Controls Print — YFiler Samples

Print — ID31 Negative| Print - Mini Samples
Controls

5. Notice that the font size is reduced to accommodate the print setting. This setting
will add the appropriate labels to each peak for printing.

6. Zoom to the appropriate range by using the X-Axis Zooming dialog box to set the
plot to the correct range listed in the table below:
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X-Axis Zooming:

Identifiler Zoom from 90 to 370
YFiler Zoom from 90 to 340
MiniFiler Zoom from 68 to 300

Select Filefrom the drop down menu, and then pi(ctrl+P). Print to PDF

format for LIMS. Save the PDF into the same directory as the analysis project.
For the ladder, save the file as “Ladders”. For the controls, save the file as
“Controls”. For the samples, save the file as the “[sample number]” on the plate.
For example, if the sample was run as sample #23 on th{plate then the PDF will
be saved as “23.pdf".

If the peaks appear unusually small against th ’@?ne in the printed
electropherogram, follow the additiogal instru, bﬁ in Appendix E -
Troubleshooting, 4. Printingand QQ ttheéected pages.

Printing: ID31Positive Control (PE‘\‘?'\S

1.

For ID31 Allelic Ladder@ Q Controls, use the associated ID print
views. Continue b pn(ﬁ% the Positive Control and Samples.

In theProject W %ﬂund e Samples tab, select the replicates of one sample
and its corre |ng led sample (i.e. “trigger_swab_a”, “trigger_swab_b”,
“trigger_s w& igger_swab_abc”).

Click Q—%ﬁts @S

In th S Plot window, select the plot setting from the drop down list titled
“Print 1 PE and Samples”.

Notice that in the Samples Plot tool bar only the blue dye is selected. This is
because one color will be printed at a time for these sample replicates.

Using the X-Axis Zooming dialog box, set the plot to zoom from 90 to 370.

Select Filefrom the drop down menu, and then pi(ctrl+P). Print to PDF
format for LIMS. Save the PDF into the same directory as the analysis project.

If the peaks appear unusually small against the baseline in the printed
electropherogram, follow the additional instructions in Appendix E.
Troubleshooting Guide, 4. Printing, and re-print the affected pages.
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0. In the Samples Plot tool bar, unselect the blue dye by clicking it, and select the

green dye. With only the green dye selected repeat steps 6 and 7 for the green
dye. Then repeat steps 6 and 7 for the yellow dye and red dyes individually.

10. After all colors have been printed for one triplicate sample, repeat steps 1 through
7 for the next sample in the injection until all samples in that run have been

printed.

Revision History:
March 24, 2010 — Initial version of procedure.
September 27, 2010 — Updated information on analyzing allelic ladders, naming runs, edit codes, and print parameters.

March 29, 2011 — Revised Step A.6 and B.4 for a change in the Results Group.
April 1, 2014 — Procedure revised to include information for YFiler.
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The Pass(green square) symbol indicates that no problem exists. The Qe triangle)
symbol appears when there are problematic components such as missing size standards, or off-
scale data. The Low Qualitgred octagon) symbol appears when the result falls below the

defined threshold.

Whether you identify a size standard problem or not, proceed to the sizing section of the manual
to individually check each size standard.

The following flags are visible in the Project Windowith the “Samples” tab selected:

Quality Flag in “Samples” tab

Sizing Quality Override — This check

Code (3

box marks the samples that have had the ;’ Q

This box can also be used to i?gw
the size standard has been réyi

size standard quality score overrigden.
&e if
ed

O

9\

P
Sample File Not Found—(ﬁkéoftw&g)v

cannot locate the .fsg f at x

correspond to a prqj yell ec
flag is displayed. %lmpor L5
the GeneMapgengD soft

un int

" SFNF

=4

Size Stangigd N6t F

foun e sample. Ifasi
v it will be assigned
nd “no sizing data” wi

in the “samples plot”

on to overblown peaks whose
ht [RFU] exceeds the range of the
collection instrument.

oS

Sizing Quality — Values closest to 1.0
are denoted by a green “pass” flag.

Questionable data is within the range d

0.25 and 0.75, and indicated with a

yellow “check” flag. Low quality data i

within the range of 0.0 — 0.25 and

denoted by a red flag. If the RFU of th
size standard falls below our detection
threshold, it will be assigned an SQ val

=R

SQ

1%

e

of 0.0, and the corresponding sample will

display “no sizing data” in the “sampleq

plot” window.
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These flags are intended to draw your attention to samples that have analysis problems. These
flags do not replace our method for editing samples. Each sample must still be viewed and
edited. If you identify a problem in a sample that can be edited, proceed to the editing section of

this manual.

The following flags are visible in the Plot Viewith the “Genotypes”tab selected:

Quality Flag in “Genotypes” tab

Code

Allele Display Overflow — This check
box indicates that there are more alleld
at this locus than are displayed in the
current window view.

[

o)

Allele Edit — This box is checked Waen
the allelic calls have been ed%\ Yy the

analyst in the plot view pagR.
AN C

Off scale— This flag gir C tWour \{‘
attention to overbl aks
height [RFU] exce ther of the
collection in§ nt for

(O]

ocus.

Out of bi ‘@e\i Di@?&’a yellow
“chec h‘% henyeaks are outside of]
undar)&%ese peaks are ca

the b

o=

led

BIN

Hei tio— Displays a yellow
eck”f|aghf the ratio between the
?~ ower@l)a e height and the higher alleld

bajfih) are below 70%. This value can
in the Analysis Methods Peak Qual
window.

be
ty

PHR

Allele Number — This flag is a useful
indicator of mixture samples, locus
dropout, and extraneous alleles in the
positive and negative controls. A yello
“check” flag is displayed when the
number of alleles exceeds the number
expected alleles at a locus for the
individual, or if no alleles are found.
This number can be set in the Analysis|

<

Methods Peak Quality window.

AN
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Quality Flag in “Genotypes” tab Code
Control Concordance— Serves as
quality assurance during STR analysis
A yellow “check” flag appears when thd
designated control sample (positive or
negative) does not exactly match the
defined alleles at each locus.

Overlap — It is possible to have two
allele size ranges that overlap, therefore a

yellow “check” flag is displayed when a OVL
peak in the overlapped region is called

twice. \

CcC

Revision History:
March 24, 2010 — Initial version of procedure.
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This edit is applic
|dentifiler®, Minj
positions at

v,

N\
8 foarl

\% o
r stu@Qpeaks in non-mixtures in +/-4 bp positions for both
werPIékY and in +/-3 bp positions at DYS392 and +/-5 bp

erPBy only.

GENEMAPPER ID — EDITING CODES
DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 10F1
Reason for Edit Edit Code Reason for Edit Edit Code
Pull-ups of peaks in any color
caused by a very high peak of . o A
another color in the same 1 Non specific artifacts 5
basepair range of a sample
Shoulder peaks approx. 1-4 bp 2 Labels placed on elevated 6
bigger or smaller than main ped baselines
Spikes or peaks present in all
Split peak due to "N" bands 3a colors in one sample 7
£
A

Split peak due to matrix over- Dye artifact occurrin

. 3b . 8
subtraction constant scan posit

D
stutter in non-mixtures 4a ak out&d& rinted scan range 9
\‘5 eO
tutt di houlder i "
S u er Eiece ng shouderina 4b (1:\ I |t|£;Aak of range removed ->
mixture | \ \
L _ _

520% stutter w/main peak ,\4 Reak(s) within basepair range

: : 4 p affected by overblown peak(s) *
plateau in non-mixtures Q

, O removed

“ This edit is appl@@
position for Identér and the -3, -4, and -5 bp positions for Power*Pfex

+++

for stutter peaks preceding a shoulder in a mixture in the -4 bp

For Power PleXY, this edit is applicable for artifacts in the +/-2 bp position for DYS389II
and DYS19, the -9 and -10bp position at DYS393 and the -5, -9, and -10 bp positions at
DYS437 and DYS385. For Yfiler™, this edit is applicable for artifacts in the +/-2 bp
position at DYS19.

Revision History:

March 24, 2010 — Initial version of procedure.
September 27, 2010 — Updated edit codes and added MiniFiler.
April 1, 2014 — Revised to include information for YFiler.
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Sample Status Code

All peaks removed. *

Peak(s) within basepair

range affected by N

overblown peak(s)

removed

Sample shows presence N

of OL allele

No or poor size standard #

System for Rerun Code
PowerPlexY Y )\b‘ OK
identifiler | ,\\ @)
MiniFiler C)

F
Yfiler M (c’o/ O\
Do not rerun N/A ) \’s

Parameter for Rerun \ﬂg s;)

L\
ode
Normal (HCN) " No
High (HCN) ( \2\

1/5 dilution \D.2
1/10 dilution Cy D1

1/20dilution ' AL  D.05

1/100 dilution N/ D.01

Re-aliqout 1 ul 1ul
Re-aligout 2 ul 2ul
1 kV 22 s (LCN) L
3 kV 20 s (LCN) N
6 kV 30 s (LCN) H

Revision History:
March 24, 2010 — Initial version of procedure.
September 27, 2010 — Updated Sample-Status Codes.
April 1, 2014 — Revised to include information for YFiler.
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PAGE
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I dentifiler Analysis Settings:

Analysis Method Editor - HID

General | Peak Detector I Peak Guality I Guality Flags I
BinSet |dentifiler_Eins |
v Use marker-specific stutter ratio if available
Marker Repest Type Tri Tetra Perta Hexa
Cut-off Walue 0.0 0.1 0.0 0.0
Minuz& Ratio 0.0 0.0 0.0 0.0
Minuz& Distance From |00 0.0 0.0 0.0
Ta 00O 0.0 0.0 0.0
Minuz Stutter Ratio 0.0 0.0 0.0 0.0
Minuz Stutter Distance From |00 3.25 0.0 0.0
Ta 00O 4.75 0.0 0.0
Plus Stutter Ratio 0.0 0.0 0.0 0.0
Plus Stutter Distance From |00 0.0 0.0 0.0
Ta 00O 0.0 0.0 0.0
Amelogenin Cutoff Iu_1

Range Fitter ... | Factory Defaults |

Analysis Method Editor - HID

General I Al

Peak Detection Algarithm: IAdvanced - l

Range: P
Analysis Sizing

Partial Range LI IPartiaI Sizesj

Start Pt (2300 Start Size:l?

Stop Pt |9000 Stop Size: IH

~Soothing and Bazelining
" None

& Light
" Heawy -

Baseline Window: |251 pts

Srmoothing

g
y 4

o~
[ 4

~Size Calling Method

‘eak Quality I Guality Flagsl

eak Detection
B: |75
G |75
Y. |75

171

hdin. Peak Half Wicth:

Paolynomial Degree:

k Wincowy Size:
ope Threshold
Peak Start:

Peak End:

Peak Ampltude Thresholds:

R: |?5
o I?s

2 pts
3

15 pts
0.0

0.0

" 2nd Order Least Squaris’\c :

Factory Defautts |

Analysis Method Editor - HID

Generall AIIeIeI Peak Detector i P

~Signal level

Homozygous tin peak height

Heterozygous min pesk height

~Heterozygote balance
Min pesk height ratio

~Peak morphology
Max peak width (hasepsirs) 1.5

L\~
Pull-up pesk
Pull-up ratio 0.05
~Allele number
Maix expected alleles |2

Factory Defaults |

Analysis Method Editor - HID
General I Allele I Peak Detector I Peak Quality

Guiality weights are between 0 and 1.

Gwality Flag Setting:
Spectral Pull-up ID_S Control Concordance |1 o
Broad Peak ID_S Lowy Peak Height ID_S
Out of Bin Allele |0.8 Off-scale |U-8
Overlap Ig_g Peak Height Ratio ID.S
PaY Threshald
Paszs Range: Lo Guality Range:
Sizing Quality: From IU-T"S to1.0 FromD0Oto |0.25
Gehatype Quality: From |0.735 to1.0 From0.0to |0.25

Factory Defautts |

OK | Cancel |

OK | Cancel |
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PowerPlexY Analysis Settings:

Analysis Method Editor - HID

General ; Allel | Peak Detectorl Peak @ual'rtyl Guiality Flagsl
Ein Set: IPowerY ﬂ
v Use marker-specific stutter ratio if available
Marker Repest Type Tri Tetra Perta Hexa
Cut-off Yalug 0.06 0.06 0.06 0.0
hinuzA, Ratio 0.0 0.1132 0.0 0.0
MinuzA, Distance Fram |00 1.5 0.0 0.0
To |00 2.5 0.0 0.0
Winuz Stutter Ratio 0.0 0.0 0.0 0.0
Minuz Stutter Distance Fram |2.25 3.25 4.25 0.0
Ta  |3.75 4.75 575 0.0
Plus Stutter Ratio 0.0723 0.0 0.0 0.0
Plus Stutter Distance Fram |2.25 0.0 0.0 0.0
Ta  |3.75 0.0 0.0 0.0
Ammelogenin Cutoff Ig_g

Range Fiter ... |

Factory Defaultts |

o |_eog |‘O/

Analysis Method Editor - HID

Generall AIIeIeI Peak Detector

Q 2o

~Signal level

Homozygous min peak height

Heterozygous min peak height

~Heterozygote balance
Min pesk height ratio

~Peak morphology
Max peak width (hasepairs) 1.5

Pull-up pesk
Pull-up ratio

~Allele number

Maix expected alleles

Factory Defaults |

OK | Cancel |

N G
S

Analysis Method E
General | Allele Peak Guality I Gualty Flags I
Peak Detection &lgorithm: IAdvanced - l
Range: ~Peak Detection
Analysis Sizing Peak Amplitude Threshaolds:
Partial Range LI IPamaI SlzesLI B: I?S— R: |25—
Start Pt 2300 Start Size:IBD
‘Pymsyn— G I?S o I?S
Stop Pt 10000 Stop Size: IBDD
A I?s
~Smoathing and Baselining
Min. Peak Half YWidth: 2 pts
Stnoothing = Mone
) ) B
o Light Palynaomial Degree:
" Heawy e Ngak Windoy Size: 15 pts
Baseline Window: |51 pts (e i
A W | Peak Start: 0o
Size Calling Mahodjce— R — 0o

" 2nd Order Least Squage?

" 3rd Order Least SquaB\
uhic Spling Interp,

%&I Souther ﬂ

Global Sout oc

C

Factory Defaults |

ok Cancel |

wnalysis Method Editor - HID

Generall AIIeIeI Peak Detedorl Peak Qualit

Guiality weights are between 0 and 1.

|

Euality Flag Setting
ID.S

Spectral Pull-up

Contral Concordance

Eroad Peak IF Lowy Peak Height
Cut of Bin &llele ID.S Off-zcale
Overlap ID_S Peak Height Ratio

KRR

PaY Threshald
Pass Range: Lowy Quality Range:
Sizing Quality: From IU-T"S to1.0 Fram00to |0.25
Genotype Guality: Fram 0.735 to 1.0 From0OOta  [0.25

Factory Defaults |

OK | Cancel |
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MiniFiler Analysis Settings:

Analysis Method Editor - HID

General | Peak Detector I Peak Guality I Guality Flags I
BinSet.  |AmpFLSTR_MinFiler_G5500_Eins_v1 |
v Use marker-specific stutter ratio if available
Marker Repest Type Tri Tetra Perta Hexa
Cut-off Yalue 0.0 0.1 0.0 0.0
dinusA, Ratio 0.0 0.0 0.0 0.0
Minuz& Distance From |00 0.0 0.0 0.0
To |00 0.0 0.0 0.0
Minuz Stutter Ratio 0.0 0.0 0.0 0.0
Minuz Stutter Distance From |00 3.25 0.0 0.0
To |00 4.75 0.0 0.0
Pluz Stutter Ratio 0.0 0.0 0.0 0.0
Plus Stutter Distance From |00 0.0 0.0 0.0
To |00 0.0 0.0 0.0
Amelogenin Cutoff Iu_1

Range Fitter ... | Factory Defaults |

Analysis Method Editor - HID =
General I Al eak Quality I Guality Flagsl
Peak Detection Algarithm: IAdvanced - l
Range: ~Peak Detection
Aralysis Sizing Peak Ampltude Threshaolds:
Partial Range LI IPamaI Slzesj B: I?S— R: I?S—
Start Pt (2500 Start Size:IBS
e G: I?S O: I?S
Stop Pt |10000 Stop Size: |4DD
A I?s
~Soothing and Bazelining
Min. Peak Half Width: 2 pts
Stnoothing ' Mone :
o Light Paolynomial Degree: 3
" Heavy y k Windiory Size: 15 pts
Baseline Window: |251 pts ‘\ P2 Uieetat]
‘A Peak Start 0.0
~Size Calling Method . Peak End: o0
" 2nd Order Least SquarES \

Factory Defautts |

Analysis Method Editor - HID

Generall AIIeIeI Peak Detector P

~Signal level

Homozygous min peak height |

Heterozygous min pesk height |

~Heterozygote balance

Min pesk height ratio

~Peak morphology
Maix peak width (basepairs) 1.5 s )

Pull-up pesk (
Pull-up ratio ID.DS
~Allele number
Maix expected alleles |2

Factory Defaults |

Analysis Method Editor - HID
General I Allele I Peak Detector I Peak Quality

Guiality weights are between 0 and 1.

Ewality Flag Setting:

Spectral Pull-up

ID.S Control Concordance

Broad Peak ID.S Low Peak Height
CQut of Bin Allele ID_S Off-zscale 0.3
Overlap Io_s Peak Height Ratio 0.3

4

PaY Threshald

Pass Range:
Sizing Quality: From IU-T"S to1.0
Genotype Quality: From |0.75 ta1.0

Lowy Guality Range:

From0O0Oto |0.25

From 00to  |0.25

Factory Defautts |

OK | Cancel |

OK | Cancel |
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DATE EFFECTIVE
04-01-2014

APPROVED BY
NUCLEAR DNA TECHNICAL LEADER

PAGE
4 OF 4

Y Filer Analysis Settings:

Analysis Method Editor - HID

Peak Detector || Peak Quality | Guality Flags

Ein Set: |AmpFLSTR_YfiIer_Binset_vQ - |
Use marker-specific stutter ratio if available
Marker Repest Type : Tri Tetra Perta Hexa
Cut-off Yalue 0.0s 0.0 003 003
hinuzA, Ratio oo oo oo oo
Minus2, Distance From |00 oo oo 0.0
Ta oo oo oo oo
Minus Stutter Ratio oo oo oo oo
Minus Stutter Distance  From | 223 325 425 525
Ta 375 475 575 675
Plus Stutter Ratio on 0.0 0.0 0.0
Plus Stutter Distance From |00 oo oo 0.0
Ta oo oo oo oo
Amelogenin Cutoff

Range Filter ...

3

{

Analysis Method Editor - HID

Peak Qual'rtyl Cuality Flagsl

General I Al

Peak Detection Algarithm: IAdvanced ~ l

Range:
Analysizs Sizing

Partial Range LI IPartiaI SizesLI
Start Pt (23300 Start Size:l?
Stop Pt 10000 Stop Size: IH

~Smoathing and Baselining

" Naone
& Light
© Heawy

Biaseling Window: |51 pts A\

Srmoothing

=\

~Size Calling Method

L
*
" 2nd Order Least Squar \

" 3rd Order Least Squaré
(o jc Spling InterpoMion
+ W

(' Southern
Global South Ie|

-Peak Detection
Peak Amplitude Thresholds:
B s Rfs
G: I?S 0: I?S
v s

Min. Peak Half Width: 2 pts
Pghynomial Degres: 3
WWindowy Size 15 pts
pe Threshold
Peak Start: 0.0
Peak End: 0.0

Factory Defaults |

QO
N

gL

OK | Cancel |

Analysis Method Editor - HID

General I AIIeIeI Peak Detecto

~Signal level

Homozygous min peak height

Heterozygous min peak height

Heterozygote balance
Min pesk height ratio

Peak morphaology

Maix peak width (hasepairs)

Maix expected alleles

Pull-up pesk )
Pull-ugp ratio ID.DS
Allele number
|2

Factory Defaults |

1
= | Analysis Method Editor - HID

1 Generall AIIeIeI Peak Detectorl Peak Glualit

O

Guality sweights are between 0 and 1.

1'-

| Quality Flag Setting:

Spectral Pull-up IF Cortrol Concordance IT
Broad Peak IF Lowy Peak Height W
Out of Bin Allele IF Oft-scale lF
i W Pesk Height Fatio [z
Py Threshold:

Pass Range: Loy Quality Range:

Sizing Guality: Fram |0.75 to1.0 From00to |0.25

Genotype Quality: From |0.75 to1.0 FromOOta |0.25

Factory Defaults |

OK | Cancel |

OK | Cancel |

Revision History:

March 24, 2010 — Initial version of procedure.
April 1, 2014 — Procedure revised to include information for YFiler.
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04-01-2014 NUCLEAR DNA TECHNICAL LEADER 10F 14

1.

REDEFINING THE SIZE STANDARD

1.1. PROBLEM: “No Sizing Data” message; red octagon in SQ column

E:!Samples Plot =10l =l
File Edit View Tools Alleles Help
Flot Setting: IAnaIysis i LI P-lﬂ ‘ ‘ Panes: |2 '” |..|_.|_| ||ﬁ£” |Mﬂu—

[ | o || e |45 | 4
Sample File |SampleNm |sqn |us |sq
75 _C10_06 fia |'?5-FIJB BlAH | | |. O\ =]

4" & 12 18 =4 0 3 42 43 54 B0 6B ?2‘®a g4 W %

@ [ Mo sizing Data: 75-_C10_06fsa | ‘\ N

1 | ' e\ )

N* O
a. Select the flagged sa th plab of the Project Windowas

shown in the picture W. \

=lojx

File Edit Analysis | Wiew Tools Help

N\

Gl @ | | By  Samples Chrl+ShiFt1 | ‘Tabﬁ;ﬂ@%awsis View ﬂ & | | Jal=, | | =

e . (GenOkYPES Ctr\+5hift+§

S| S35 I Sample Info \ )

[ St Analysiswi - Panel Size Standard Run Mame S00 |SFMF O |SNF O |OS S0 (]ny)
10 2 031 LIZ-250-340 o 1R -

! EPT Data " N op ot RN H NN . —
2 =V \ 'WNS D31 LIZ-250-340 Copy of Run_ E mmm
3 Sl 031 LIZ-250-340 Copy of Run_ . . . .
4 ID®.nalysis D31 LIZ-250-340 Copy of Run_ E mmm
5 D Bnalysis D31 LIZ-250-340 Copy of Run_ E mmm
-1 I Analysis 031 LIZ-250-340 Copy of Run_ . . . . -
7 -leleic Laeraduer D Analysis D31 LIZ-250-340 Copy of Run_ E = ]
] |?4-U3 ki IN(EF=itive Cartral |0 Analysiz D31 LIZ Copy of Run_ [ T[] []
] 75-FOB 014 H s Copy of Run_ B ™ B

Vi smie Pl nrd I stao

b. From theView drop down menu, select Raw Data - this will show what

the sample looks like. If raw data is visible, and after analysis there is “No
Sizing Data”, most likely the size standard is mislabeled. If no raw data is
visible, the injection for that capillary failed or no sample was loaded in to

the well.
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Raw data view shows usable data:
apper ID ¥3.2.1 - 5ize standard Test - gmid Is Logged In - |EI|_>=
b Analysis  Wiew Tools Help
|| % H . J_UH Eﬁ EM || E i||TableSetting:HAnalysis\f’iew LIEH %H En
nfa Raw Data | EPT Data |
~75-_C10_06 fza
1} 1000 2000 2000 4000 G000 EO00 Toaa 2000 000
18000 I I I I I I I I I I I I I I I I
12EIEIIZI:
SEIEIIZI:
d-EIEIEI:
04
L] 1
Completed. \ / A~ Stop
=1
Edit Analysis Wiew Tools el
ﬁ,’,”% EH HE i||TableSeﬁing:HAnalysis\-’iew llﬁ” %Hl
Infa Raw Deta @ﬁ &
—05-111405.11 wE1 f25- NN

%ﬂﬂ AC)S III:IID : 4IZI=EIIII : SD:ZIIZI : EIII:IIIII : T"IZI=EIEI

&000

anon
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04-01-2014 NUCLEAR DNA TECHNICAL LEADER 30F 14
C. Click on the Size Match Editor icc 1 in the toolbar to open the sizing

window. Here you can see the labels that the macro assigned to each peak
in the size standard for that sample.

d. Using the magnifying tool, zoom in on the area that appears to be
mislabeled.
[#)5ize Match Editor x|
File Edit Wew Tools
X k@[ .
67-_C09_05 fsa Size Matches | Size Calling Curve A\
Sizing Quality = =1.0> Ovemnide 5@ \)
1800 %\

100
TS
1200

1000

&00

ano.

1 A ORI & VO & S 4 W
2000 4000

0 o Lafecel ApPplY
ps

\
e. Left cli el tg!gpeak that needs to be changed. The peak will be
highli din .
f. | clwthe peak which is mislabeled, a menu pops up, with add,
Ietee) ange.
Fig Bt e IDDI(\O
xbeE|| M

E7-, | Size Matches | Size Calling Curve I
Sizing Quality = <1.0% Owerride 50 |

=00 350 400 450 4a0

600 200

00
1200

200

an0 l
o 1LY . -

- oo -+
S000 E000

00 2000

Ok | Cancel | Apphy |
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0. If a peak is labeled which is not supposed to be (the 250 or 340 peaks),

select delete and the peak is unlabeled.

h. To re-label a peak correctly, selelsnge, a dropdown list appears with
the choices for that size standard. Choose the correct one. The peak will
be re-labeled.

(7 Size Match Editor x|
File Edit Wiew Tools
X b &
E7-_C09_05 fza Size Matches | Size Caling Curve L
»
Sizing Quality = <1.0= Owerride 52 | \O
.
1200
200
400
(]
I. (@all the changes are made, click on Applgpply the changes. And
thef Okto close the window.
J- From theView drop down menu, select Samplesto return to the Samples

tab. Inthe Analysis Viewable setting, notice that the SQO box for that
sample has a blue “X”, the SQ box has turned to a green square, and the
status box for that sample has a green arrow. The green arrow indicates
that a setting (in this case it’'s the size standard) has been modified and it
needs to be re-analyzed.
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'E::EeneMapper 1D ¥3.2.1 - *Size Standard Test - gmid Is Logged In ;|g|1|
File Edit Analysis Yiew Tools Help
@Fﬁy@]H% ||Mﬁﬂ J_U||. ||>‘||Tab\eSeﬂing.‘||Ana|ysis\/iew jm”,@ %Hm
=l | Samples I Genotypes I
Status |Sample Mame Sample Type | Analysis Method Panel Size Standard Fun Mame SGO |SFMF O |SNF O |Os (2@ (U
1 B7-031103 0930 ¢ | Megative Contre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . . =
2 B8-031105 0930 . | Megative Cortre |ID Analysis D31 LIZ-250-340 Copry of Run_ . . . .
3 59-031103 0930 ;| Megative Contre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . .
4 70-EMEG 030905 |Megative Cortre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . .
g T1-EMEG 030905 |Megative Contre |ID Analysis D31 LIZ-230-340 Capy of Run_ . . . .
G T2-EMEG 030905 |Megative Cortre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . . -
7 73-Alleleic Ladder| Allelic Ladder  |ID Analysis D31 LIZ-250-340 Copy of Run_ . . .
G 74-031 103 0930 F|Positive Contral |ID Analysis D31 LIZ-250-340 Copy of Run_ . . .
q h 7S-FOBB1AH  |Sample ID Analysis D31 LIZ-250-340 Copry of Run_ . . . =
[ »f 45% |
Progress Status .. | N\ EiZ

{4
k. Click on the green analyze b tt| ™ in tl'@soolbar to re-analyze that
sample with the redefined K tan

2. ADJUSTING THE ANALYSIS D@Q %C&NT AND STOP POINT
RANGE

PROBLEM: The
range, or the nda
la

beled mc%
a. € g@rop down menu, select Raw Data.

b. the @& data view, choose a start pobdtween the dye blob region that

s at the beginning of every injection, and the first required peak of
t ize standard by hovering the mouse pointer over that peak on the x-
axis. At the bottom of the screen you will see that the data point and RFU
is displayed for the area you are hovering with the mouse. Try not to
include any of the blobs in the beginning of the run as they tend to be very
high RFUs and the software uses the highest signal in each color to
determine the Y axis cut-off in the plot view.

2.1. the left or right of the injection scan

cut out of the analysis range and therefore

C. Choose a stop poinanywhere after the last peak in the size standard.
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d. At a minimum the following size standard peaks must be present for

proper analysis:
= For Identifiler, 100bp to 450bp minus the 250bp
= For PowerPlexY, 60bp to 375bp.

and 340bp peaks.

= For Minifiler, 75bp to 400bp minus the 250bp and 340bp peaks. (The
Analysis Methods peak detector tab must start at 65bp and not 75bp in
order to properly size peaks. This is because'fH@er8er Least

Squares is the size calling method used.)
= For Yfiler, 75bp to 400bp minus the 250bp

NOTE: If the data in an Identifiler run is too f@he right and the last

two peaks of the size standard (490

tandard

nd 500 bp) are cut out of

named “L1Z-250-340-

the visible range (as seen in thi’; ata view), the run can still

be analyzed by selegting the sj -
490-500". In this o@ point for the analysis range

should be sett

ionally, QC should be notified to

inspect the mﬁ/ ent ()hls occurrence is usually indicative of

a polymer

e. From theVi e@@dow nu, select Samplesto return to the samples

tab. Q/ OO

f. Selec nal&smethod in the project window to
th@\ le c@ to open it.

'-T'GFne 1apper ID 3.2 ) - *AthenalZ20407_72L - gmid Is Logged 1
-. .

highlight it blue, and

=10l x|

= E;’; @, = i L . [/ Elll b & Table Setting: [snalysis i v| mH O & ﬁa|

=P | Samples I Genmypesl

Status | Sample Marme Sample Type |Analysi3 Method |F‘ane| Size Standard |l
1 h F3-Allelic_Ladder | Allelic Ladder  [RENGERSTE LIZ-250-340 -
2 h 34-113007 .1000F | Positive Control |ID Analysis D25 LIZ-250-340
3 h 35-233 b_Compo | Sample ID Analysis D25 LIZ-250-340 -
[ o] . .

Progress Status .. |

Stop ||

g. The Analysis Method Editor window will automatically open to the Peak

Detector tab.
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Analysis Method Editor - HID x|
General | allle Pesk Detector | e cuaity | ouaity Fiags |
Peak Detection Algorithen: IAdvanced LI
Ranges Peak Detection
Analysis =izing Peak Amplitude Thresholds:
Partial Range ;I IF'ar‘tiaI Sizes;l B: I?S R ITS
Start Pt: 2500 Start Size: |73
Stop Pt {5000 Stop Size: [450 G: s 0: [rs
op Pt op Size:
L I?S (
Stnoothing and Bazelining \'O —
h. In the Ranges section, change the start nd stop panstnecessary.
The only other setting that ¢ e cha |n this window is the Peak
Amplitude Thresholds for t r of size standard. If the size
standard produced a Io is setting can be lowered to 25

RFU only in orange Q‘I’vﬂ nt| |n|F|Ier and Yfiler, and only in red
for PowerPlexY.

I. Click OK.
%ﬁ OQ
J- When y; mplestab, you will see that the samples have a
gre tatus column signaling that a setting has been modified
eds re-analyzed.

the ied setting.

K. QI cW@reen analyze buttl ® in the toolbar to re-analyze with
[

3. Genotypes Plot ¥ Locus Specific Quality Flags

3.1. PROBLEM: You see “no room for labels” in the panes of the Samples Plot
window.

a. In theProject Window select the Genotypestab, and then click the plot
button (Analysis Display Plots or Ctrl+L). This plot window dispky
each locus in a separate pane; this is called@eadtypes Plot”. Here
you can clearly view each locus with its relevant quality flags. Once you
are in the plot view you can toggle between the Samples Biat the
Genotypes Plot by going to the Project Windovand selecting the Samples

tab or Genotypestab.
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b. If a locus contains a peak that exceeds the saturation threshold of the

3130x a pink line will indicate the affected basepair range in every color,
and draw attention to areas where the off-scale peaks have created pull-up.

C. These pink lines can be turned on or off from the plot window by selecting

View - “Off-scale peak indicator” from the pull down menkrsure that
the off scale peak indication is checked on.

Samplestab Genotypes tab .\Q
Plot button 6

Project Window: b‘

(F)GeneMapper ID ¥3.2.1 - 7 stherr +1706_267L_7".4_ 0.1 - gmid Is Logged In =[]
File Edit analysis  wiew glools gMelp r~ \_J

cf o || B vaf 1L pAL | e 8[| [y \ ) 1T B &S|~

E-cProject | | Sampid® | cenctypesdl X el

B Cor i |StatC|:s T‘Syapmple Marme \ \ |Size Standard [Fun Mame — [S@o [SFHF[SHF (oS [Sa

[Sample Type |

01 -2llelic Lad: Ll 340

i o _

2 02-£041307 1 01% | Positive Cortral LIZ-250-340 Copy of Run_ [] H m m

3 03-24041307 1012 [Negative Contre \ LIZ-250-340 Copy of Run_ [ | l-—l-—l-_

a Od-Comp 2634 | Sample LIZ-250-340 Copy of Run_ [ ,-_l-—l-_

s 05 Comp 2636 |Sample LIZ-250-340 Copy of Run_ [ ] C O

& 05-Comp 28-3C | Sample LIZ-250-340 Copy of Run_ [ ] C N
[l = ' =
Analysis Completed. I St

\2\\
VQ"Q &
QO
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Locus Specific Quality Flags

[® Genotypes Plot

— Ol x|
File Edit “iew Tools Allelss Help
Plot Setting: IID Analysis LI M | | Panes: |2 'I |_| ||ﬁ£” |
[ B | Al | | il [ ] |
Sample Hare |us |Bm |F]-I:R |LP}[ |SP‘I.T |AN |B]] ||:|: ||:|v1. 1
34—1!.!]50207.16001"1!|- | | |- |- | |- | |- =]
[D251338 ]
300 210 220 230 240 350 260 270
anon i
o P 4 . .
Pull-up / 320,43 3013 O\
from a 597 5373 \' i
7858 RFU 19 Qo)
eak in the Q
Ftjlue CSF Ferrl 6\
locus b‘ &
34—M50207.1600H§|- | | |- |- | | | \W O
[D175433 ]
100 110 Na \190 130 140
4000 \ V \
0 2~ } '
oL 15
2 pulkup e
from a O Pull-up from
Q( C ; _ a 8559 RFU
ak 121.15 peak in the
gﬁs 2 blue D8 locus
\2“ -l

?Tmﬁless of peak height, if the pink off scale indicator is not

t ample does not need to be rerun.

e. If the pink off-scale indicator is triggered, do one of the following (may be

team specific):

i.  Remove all peaks in the sample and run at a dilution (oversaturated
single source samples with plateau shaped or misshaped peaks or

mixtures)

triggered,
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ii.  Remove all peaks in loci containing pink saturation lines and in all
other loci within that base pair range. These other loci will also be
easily identifiable because they have the pink line indicating where
the overblown peak from the other color has interrupted that entire
base pair range. Rerun at a lower parameter (if applicable) or with a
dilution.

The quality flags in th&enotypes window indicate locus specific
problems. If a yellow “check” flag, or a red “low quality” flag result in
any of the columns, refer to the appendix A — “Quality Flags” for a
description of the flags and the problems they@l ify.

NOTE: The locus specific quality flags can on@@%wed in the Genotypes

4. PRINTING

Plot window.
S
N P
VA

4.1. PROBLEM: The peaks@% pr'gy{(g@electropherogram appear unusually

small.

a.

b.

The ma{i@ﬂ RF nal in each color is used to calculate the Y axis

cut-ofg Ml efo@e plot display.

e the@@ysis range includes too much of the dye blob region that

ear he beginning of each run, the Y axis cut-off will be very high
adéfe) e blobs in the beginning of the run generally have high RFUs.

@ sult, the true peaks will appear really small in the plot display.

To adjust the Y axis cut-off, move the mouse pointer over the numbers on
the Y axis. Notice that the pointer will turn into a magnifying glass.

While holding the left mouse button down you can move the magnifying
glass up and down the Y axis and a box will form outlining the area to be
zoomed in. Choose a level directly above the tallest peak. When you
release the left mouse button, the area will automatically zoom in.

If you need to zoom back out to the full range, double click on the Y axis
while the mouse pointer is in the magnifying glass form.
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ngh RFU dye bIObS o [DI85437 | WA |||'rp0x | DIESET
exceed the detection | ) 100 20 w

threshold — |

v

Box outliningthe __—
areato zoomin

A L A
12 & 14
136 57 220 75 20047
274 504 317

L \
[ 1567 ¥ 224] \'O

e. Do this individually for each color where&k‘\Qpeak display is affected by
the high RFU blob region. b‘ \

f. Print the electropherogrpe\'a\s d@@)ed in section H. Printing

5. ALLELIC LADDER Qo‘)
5.1. PROBLEM: All O%@ aGPhe ladders and my samples are labeled

“OL”.
Make su onl aIIellc ladders are designated as “Allelic Ladder” in the
Samplégé colu.&\n the project window and rerun the analysis.
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5.2. PROBLEM: There is a confirmed off-ladder in my sample, how do |
determine the closest allele call?

a. Select the ladder with your sample and view the plot by clicking on the
Display Plots button in the toolbar,l!ull'!“!I

b. Turn off all colors except the color in which the OL appears using the
quick select color buttons in the toolb:..l_.l_

C. Turn the bins on by clicking on the Show Bibﬂ@l the toolbar.

I >
o G\Q
d. Zoom in to the locus wherq&

E

L ars. The bins for that locus will
be shaded in grey and y'Q\c n@ Ine what the true allele would be.

AN
6. ALLELE HISTORY QOJ\ \&O
6.1. PROBLEM: How@no&@%story of an allele that was edited?

a. Doub \ék on allele and a window opens with the allele history of
th . W, an allele is created by the macro, it will read
. a ID Allele Calling Algorithm” in the comments section.
res e table describes the action taken on that peak. In this

?’e a llele 15.2 was edited as pull-up. The action column describes
as done to the peak and the comments column contains the editing
c

(®allele History x|
Eazepair |Allele Mame |User Mame |Modification Date Action Cammerts
12511 152 grmid 2008-1217 16:51:16.0 |Created  |Genetdapper HID Allele Calling Algorithim
12511 15.2 grnic] 2008-12-17 16:55:38.0 |Edited 1
Kl | [
Export | (8] | Cancel |
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b. If when you double click on a peak, a button pops up that reads “add allele

call”, it means that the peak was not labeled by the GeneMapper macro.

6.2. PROBLEM: How do | view all deleted peak calls in a project?

Select all the samples in the sampledb of the project window Click the

Samples Plot button to view the electropherogram. IVtag dropdown menu,
select Allele Changes. Any peak that was called and subsequently deleted will
appear with a strike out as depicted below.

File Edit View Tools Aleles Help x
mmmmmmmm [ratysiz view =1 ER | | Panes: [z ;” ‘--l—-l—‘ "ﬁ&” ‘Wu e ‘Y
—rr e i [Fan [or a — N\
e 013 P [Frossen < [ | N =
[DESIITS ] [D2TSIT g

7.1. PRO ‘H @1 | see the run log for a sample to determine how the
run injeo&nd analyzed?

a. I@e project windowunder the samples tab, select the sample(s) of
interest.

b. From theView drop down menu, select Sample Info

C. This view contains all of the information pertaining to the sample

including error messages, current settings, run information, data collection
settings, and capillary information.

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 TYPING

GENEMAPPER ID — TROUBLESHOOTING GUIDE

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 14 OF 14

8. TYPOGRAPHICAL ERROR IN SAMPLE
8.1. PROBLEM: There is a typo in the sample name.

In the project windowunder the Samplesab, click on the sample name in the
Sample Name column and correct the error.

9. TABLE ERRORS
9.1. PROBLEM: An error message occurs when making @Iele table.

If you get an error message, this means that y \@‘?é exported the combined table
while still in “Analysis View”. b‘ KB

Microsoft Yisual Basic
\} S
Run-time error 13"
: \ C) Microsoft Yisual Ba |
Type mismatch \ \
3 ! "_\ Type mismatch
L]

Help |

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

September 27, 2010 — Updated procedure in Problem 3.1 to indicate what to do when off-scale indicator is triggered.
April 1, 2014 — Procedure revised to include information for YFiler.
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Revision History:
March 24, 2010 — Initial version of procedure.
August 2, 2010 — The profile of the in-house Male Positive Control was changed
April 1, 2014 — Procedure revised to include information for YFiler.
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TABLE SETTINGS — ANALYSIS VIEW: SAMPLES SETTINGS
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TABLE SETTINGS — ANALYSIS VIEW: GENOTYPES SETTINGS

() Table Setting Editor x|
zeneral | Samples
—ienotypes Table Settings:
Colurmn Settings: Fort Settitgs:
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TABLE SETTINGS — ANALYSIS VIEW: GENOTYPES SETTINGS (continued)
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TABLE SETTINGS — CASEWORK VIEW: GENOTYPES SETTINGS

(@] Table Setting Editor x|
General | Satnples
~Genotypes Table Settings:
rColumn Settings: Fort Settings:
Showy | Calumn Fittering Canterd I J
: Forit: |&rial =7
11 | Sample: File Shiowe Al Records -
Size: |11
2 | |Zample Name Show All Records I
3 Sarnple ID Show All Records é
4 |7 |RunhName Show Al Records ®\
5| |Panel Showe &l Records R Q
B | |Marker Show Al Records b\
7w |bve Show Al Records | J \v é
5 W Allele Showe &)l Records l% C)O
8 | |Size Show Al Records L
10 Reight Show &l Record \ Y= O\
Il 0 Erors Q’) x K
11 Peak &rea Sh AR d
r S 0y ecarw ,\’
12 a Pai
Il Shaw }', Eu = ~ O
13 I_ utation ShuWords ‘ ’
14 | [ AF Camment \N I RECN,<
15 Integration Cominents Eknw Al F@s
C . P
16| [ |Allele Display Ovajw Shm@wds i,
‘ hd
17| |Alele Edi il Recards |
v b~ 5@ ecords
18T Ot From Clu‘erlng [SN@ o All Records MiA
19| |Off-scaie \) |Shnw AiRecords MR
1| | »
Showy | Hicle |
—&llele Settings
Mumber of Alleles |1 5 - Keep &llele, Size, Height, Area, Data Paint, Mutation and Comment together
Ok Cancel
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TABLE SETTINGS — CASEWORK VIEW: GENOTYPES SETTINGS (continued)

(@] Table Setting Editor x|
General | Samples
~Genotypes Table Settings:
rColumn Settings: Fort Settings:
Showy | Calumn Fittering Canterd J
Faord: |&rial i
20| |Sharp Peak (M) Show AllRecords WA |2 I
21| |oneBasepair Alele M) |chow sl Records N size: f11
22| |Single Peak Artitact M) |show All Records | MWA &
23| [0 |Split Peak (M) Show All Records M \'O
24 I_ Cut of Bin Allele Show Al Recards VA, . Q@
25| 7 |Peak Height Ratio Show Al Records | MA b\
26| [ |Low Peak Height Show Al Records | M b‘ K
A \ O
27| [T |Spechral Pull-up Show Al Records M ]\\ O
5
2|7 |Adele Number Show Al Records '( R C)
28 Broad Peak Shi Al R d % O\
r o ecords Q K
30| [ |Double Pesk (SNP) Show All RecardN) A
o~
3 Marrow Bin (SHR) M B
r Shidw }', Eu = <- ®
327 |Certrol Concordance ShuWords 219
33| |Overlap (HID) \%" T
34| |cross Talk B _ F@}S M,
C-. A}
35 Genatype Qusitga \NoJ |k V@* ds|Mis
r % 24 Ny Cords
36 Uzer DefinegyColhgn 1 bl F d
M G sl Records
3T |User Defined Kalurn 2 O o Al Records
38| [T |UserDefined Coluw Show Al Records =
1| | b
Shioe | Hicle: |
—&llele Settings
Mumber of Alleles |1 5 - Keep &llele, Size, Height, Area, Data Paint, Mutation and Comment together
Ok Cancel

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 TYPING

GENEMAPPER ID — DEFAULT TABLE AND PLOT SETTINGS
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PLOT SETTINGS: ANALYSIS VIEW

Analysis View: Sample Header

Plot Settings Editor |

I Genotype Headerl Sizing Takle I Lakels I Display Settings I

rSample Header Settings:

Showy | Column

1 |7 Sarmple File K
2 |7 Sarmple Marme \9
3 C Parel . Q@

4 | |Sizing Gualty Overridden b\

5 |7 Off-zcale \v é

E |7 Sizing Guality \\ C)O
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Analysis View: Genotype Header

Plot Settings Editor x|

| Sizing Tablel Labelsl Display Seﬂingsl

Generall Sample Header

—izenobype Header Settings:
Show | Colutmnn
1 |# | Sarnple File =
2\ Sample Mame
3 Panel
4 harker K
5 W Off-zcale \O
Sharp Peak (i @
8 1™ atp Peak (M) . Q
T Cne Bazepair Lllele (W) b\
8 |- Single Peak Artifact (M) \v é
8 | |Seit Peak (M) \ O
10| 7 |outof Bin Allee - \ C)
A\l N
\ N
4 a4

Plot Settings Editor x|

Generall Sample Hyfsder,
~Genotype Hea o=

b -~
12| ™

13 | @ Spectramul-up

14| ¥ Allele Mumber

15| & Broad Peak

16| [ Double Peak [SMP)

17 Tlarrawy Bin (SRP)

18| @ Contral Concardance

18| @ Cwverlap

0 Genotype Guality =

Shios | Hide |

Ok | Cancel |

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 TYPING

GENEMAPPER ID — DEFAULT TABLE AND PLOT SETTINGS

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 9 OF 55

Analysis View: Sizing Table
x|

Generall Sample Headerl Genatype Header
~Sizing Table Settings:

| Labelsl Display Seﬂingsl

rColumn Settings: Font Settings:
Showe | Calurmn

' |Dve.lSampIe Peak Font: IArifﬂ' LI
2 W Sample File Marne Size: |11

i Marker

LI Allele \
5 | Size \O

& |[# |Height @
T Area 6\0

8 | |DataPoint b‘ K

O

\" ~O
Show Hicle: \ I
e | L

Plot Settings Editor
Generall Sample erNGehatyg t| Sizing Tahle Lakels | Display Seﬁingsl
—Shaw La?. ~WWhen apening the Plot ind o

Label 1; {2

[~ Show data type prefizes
Label 2 v Showr type of eddit

Label 3 IHeigm vl [ Irwvert mutart labels
Label 4: IAE Camment vI Lakel Color: IDye Color-Border LI

Fort  |Times Mew Raman =

Size: Ig j’

Ok | Cancel |
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Analysis View: Display Settings

Plot Settings Editor x|

Generall Sample Headerl Genatype Headerl Sizing Tablel Lahelz Display Settings I
~WWhen Opening The Plot YWyind o

= Uzethe dizplay zettings last used for this plot
% Uszethese dizplay zettings:

—For both Sample ahd Genotype plots:

Panes:
e M TR N ETEY O
H-Axis: ||3i5'iSEF'i5'"rS ﬂ ‘r‘-.&ms:lScale ircdividually ﬂ @

¥ Toolkar ¥ Showe Off-zcale e‘\o

~For Sample plat only: b‘ A\
N TR N
Eaa wEil q° O

\ hd
~For Genotype plat only: (\0 U

Marker Margin; |5_ bp Q Q
’ f O

aﬁ oM | Cancel |
U‘ "4
S
¥ &L
Y
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PLOT SETTINGS: PRINT — IDENTIFILER ALLELIC LADDER

Print — Identifiler Allelic Ladder: Sample Header

Plot Settings Editor x|

| Genotype Headerl Sizing Tablel Labelsl Dizplay Seﬂingsl

General |

~Sample Header Settings:

Shovwe | Column
U Il | Sarnple File
2 \= Sarple Mane
3" Panel \
LI i Sizing Qualty Overridden \O
5 \F Off-scale o Q@
8 1" Sizing Guality b\

>

Print — {gmtifiler lic Ladder: Genotype Header

Sample Mame

Panel

harker

Sharp Peak (M)

One Basepair &llels (M)

Single Peak Arifact (M)

Split Peak (M)

Cut of Bin Allele

=h
-
[
-
-
| Off-zcale
-
r
-
-
r

Shovy | Hicle |
OK | Cancel |

Boxes 3 — 20 are unchecked
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Print — Identifiler Allelic Ladder: Sizing Table
x|

General | Sarmple Headerl Genatype Header S e I Labelsl Display Seﬂingsl
~Sizing Table Settings:
—Colutnn Settings: Fort Seftings:
Shiavey |Column -
1 r |Dyes’8ample Peak e I.&.rlal LI
2 |[w |sampleFile Name S I11
3w tdarker
4 ¥ Allele K
5 | W Size \O
& | Height . Q@
T Area b\
A Diata Point v K
RN -
Shiory Hicle > O
R\ RN
RIS
E
Print @iﬁl(j@lic Ladder: Labels
Plot Settings Editor x|

General I Sampl‘ Hea Genoty|

r| Sizing Table Labels | Display Settings

@oo

Lahel ICaII -
Labelz Mize &

Lakel 30 INc-ne 'I
Lakel 4 INc-ne vI

Urhen opening the Plot Wind ow:

[ Show data type prefixes
[ Show type of edit
™ Irevert mutart labels

Lakel Color: IDYE Color-Border

|

Fort: ITimes Rew Raman |
Size: I5 j'

OK | Cancel |
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04-01-2014 NUCLEAR DNA TECHNICAL LEADER

PAGE
13 OF 55

Print — Identifiler Allelic Ladder: Display Settings

Plot Settings Editor

~When Opening The Flot Wind o

" Usethe dizplay settings last uzed for this plot
¥ |Uzethese dizplay settings:

~For both Sample and Genotype plots:

B laa U] G blB %%
ARz |Eiasepa|rs = vesis |S|:ale incivicLisll =1
> &

F Toalbar |- Showy Off-zcale

r\\ C
\J

—For Satnple plot only:

T wom AV S
FalE wEIQ” $

N
~For Genotype plot anly: ﬁ 7~ O

Marker Margin: % (\

\
Panes: I O
J 6\

~ ~X PN
A\
0 oK Cancel
Y ad\
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PLOT SETTINGS: PRINT — IDENTIFILER 28 CONTROLS

Print — Identifiler 28 Controls: Sample Header

Plot Settings Editor x|
General | Gendtype Headerl Sizing Table' Labelsl Displaty Seﬂingsl
~Sample H
Show  |Calumn
1 0 | Sample File
2= Sarnple Mame
3 Panel
4 Sizing Quality Overridden O\
5 Cff-scale @\'
6 |- |Sizing Guslity . Q
\q ps N Q
QO
\J -
QO —= =
Print — }d ntrols: Genotype Header
X
General I San@ar Gepa@iadef I Sizing Tablel Labelsl Displary Seﬁingsl
T Genohy a ettings: )3
m Colurmn -~

1 r Samplﬁ&h ) B

2 | @ <Wme

3 P

L fdarker

s Off-zcale

6 Sharp Peak (M)

Tl One Bazepair Allele (k)

5 | Single Peak Arifact (M)

3 Split Peak ()

nm - Cut of Bin Allele d

Ok | Cancel |

Boxes 3 — 20 are unchecked
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Print — Identifiler 28 Controls: Sizing Table
x
| Labelsl Dizplay Seﬁingsl
~Sizing Table Settings:
—iColumn Settings: Font Settings:
Showy | Calumn
N I |DyeJ'SampIe Peak et IAH&I LI
2 |V Sample File Marne Size: IAIAI
3V Marker
4 | |Alele K
5 | Size \O
=1 Height
v =iy . Q‘z }
T |Area b\
8 |[# |DataPaint b‘ K
N -0
Shovwe Hidle > C)
| | AV N\
Qrl_ad™
Controls: Labels
Plot Settings Editor x|
Generall Sample Heagle i
~Show Label C:) Q'\\@r ~When opening the Flot Window:
Label 1: :: jv [ Show data type prefixes
Lakel 2 @ 'I [ Show type of edi
Label 3 IHeigh‘t 'I I Invert mutant lsbels
Lakel 4: INnne vl Lakel Color: IDye Color-Border j
Farit; |Times ey Roman ;I
Size: IS j'
Ok, Cancel
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Print — Identifiler 28 Controls: Display Settings

Plot Settings Editor x|

~When Opening The Flot Wind o

" Usethe dizplay settings last uzed for this plot
¥ |Uzethese dizplay settings:

~For both Sample and Genotype plots:

Panes: 4 ;l K
Bl lul@ hl2ls] X9
H-Bias |Eiasepairs ;I Y A |S|:ale itcdivicuizly ;I @

F Toalbar |- Showy Off-zcale b‘ K
N O

—For Satnple plot only:

e wom N P
FEal wELe” o

~Far Genotype plat anly: N\

&8
Marker Margin: |5 b \\@\) C)O

: 0\8}“ Q)ég; Cancel |

o) &

v &
QO
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PLOT SETTINGS: PRINT — IDENTIFILER 28 SAMPLES

Print — Identifiler28 Samples: Sample Header
x|

General i

| Gendtype Headerl Sizing Table' Labelsl Displaty Seﬂingsl

~Sample H

Show  |Calumn
1 0 | Sample File
2= Sarnple Mame
3 Panel
4 Sizing Quality Overridden O\
5 Cff-scale @\'
5 | Sizing Guaality

der I Sizing Tablel Labelsl Dizplay Seﬁingsl

General I San@a er Ge;a@a
T Genohy a ettings: N
Colurmn

~
Samplﬁ&k) =

P

fdarker

~

(o8]
=
AN

Off-zcale

Sharp Peak (M)

Cne Basepair Allele (1)

Single Peak Arifact (M)

Split Peak (M)

oaiaia o aiarna

ot of Bin Allele ,J.

Show | Hicle |
Ok | Cancel |

Boxes 3 — 20 are unchecked
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Print — Identifiler28 Samples: Sizing Table
E
| Labelsl Dizplay Seﬁingsl
~Sizing Table Settings:
—iColumn Settings: Font Settings:
Showy | Calumn
N I |DyeJ'SampIe Peak et IAH&I LI
2 |V Sample File Marne Size: IAIAI
3V Marker
4 | |Alele K
5 | Size \O
g Height ‘2 }
v =iy . Q
T |Area E\
8 |[# |DataPaint b‘ K
Shovwe Hidle > C)
| | AV N\
Qrl_ad™
Samples: Labels
Plot Settings Editor x|
General I Sample H?d i
~Show Label > TUthen opening the Flot wiind o
\J pEnne
Label 1: :: jv [ Show data type prefixes
Lakel 2 @ 'I [ Show type of edi
Label 3 IHeigh‘t 'I I Invert mutant lsbels
Lakel 4: INnne vl Lakel Color: IDye Color-Border j
Farit; |Times ey Roman ;I
Size: IS j'
Ok, Cancel
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APPROVED BY
NUCLEAR DNA TECHNICAL LEADER

PAGE
19 OF 55

Print — Identifiler28 Samples: Display Settings

Plot Settings Editor

~When Opening The Flot Wind o

" Usethe dizplay settings last uzed for this plot
¥ |Uzethese dizplay settings:

~For both Sample and Genotype plots:

Panes: Q
BT il bbbl &% 5]

F Toalbar

H-Bias |Eiasepairs ;I Y A |S|:ale itcdivicuizly ;I 6\0

|- Showy Off-zcale

T

i i N O

EEa wEn o\ P

y 4

P N\

‘ : \ . N
~For Genatype plat only: Q 360
Marker Margin: |5 b 0 Q

Z,

~
\ V2 ©)

XN @@ =
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PLOT SETTINGS: PRINT — IDENTIFILER 31 POSITIVE CONTROL (PE) AND
SAMPLES

Print — ID 31 PE and Samples: Sample Header
x|

I Genotype Headerl Sizing Tahle | Labelsl Dizplay Seﬂingsl

Showe | Column

1 | Sarmple File

2 ¥ Sarmple Mame

- Panel é
L Sizing Guality Overridden @\'
s\ Off-zcale -

-

Sizing Guality b\o

Q/\) g ¢ 2Can.:e. |

31 P d Samples: Genotype Header

General@ eader .
0, N

ré der Setti A

e 2 dder oe Pb‘v

be Header | Sizing Table | Labels | Display Setings |

k), Colurrhv
1T =]
2 | Me Mame
3 Panel
4 Marker
5 Qff-zcale

Sharp Peak (M)

One Bazsepair &llele (h)

Single Peak Artitact (W)

Split Peak (M)

diajajafa afarna

Cut of Bin Allele

Shiow | Hicle |
QK | Cancel |

Boxes 3 — 20 are unchecked
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Print — ID 31 PE and Samples: Sizing Table
x|
Generall Sample Headerl Genaotype Header Labelsl Dizplay Sertingsl
—Sizing Table Settings:
—Column Settings: Font Settings:
Show | Column
1 [ oversammie pess Font: |Arisl Black =l
2 |F |Sample File Name ) Iﬂ
3Ir Marker
4 |V Allele
R Size \O\
6 |7 |Height @
T Area ’\Q
i\ Crata Paint v Kb
e
Show | Hicle: | N,
\q N

Lakel 2
Label 3 |Height

Lahel 4: INnne vl

i| Dizplay Seﬁingsl
TUthen opening the Flot wiind o

[ Show data type prefixes
[ Show type of edit
I Invert mutant lsbels

Lakel Colot: IDye Color-Eorder

Font:  [Times Mew Roran =]
Size: IS j'
Ok Cancel
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Print — ID 31 PE and Samples: Display Settings

Plot Settings Editor

~When Opening The Flot Wind o

" Usethe dizplay settings last uzed for this plot
¥ |Uzethese dizplay settings:

~For both Sample and Genotype plots:

Panes: Q
EHE T R N I R

F Toalbar

H-Bias |Eiasepa|rs ;I Y A |S|:ale itcdivicuizly ;I 6\0

|- Showy Off-zcale

—For Satnple plot only:

ETE ’\q, C)O

7N

\'\ §

3
~Far Genotype plat anly: 360
Marker hMargin: IS bp 0

o
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PLOT SETTINGS: PRINT — IDENTIFILER 31 NEGATIVE CONTROLS

Print — ID 31 Negative Controls: Sample Header

Plot Settings Editor x|
General S I Genatype Headerl Sizing Table | Labelsl Displaty Seﬂingsl
—Sample Header Settings:
Show  |Calumn
1 0 | Sample File
2= Sarnple Mame
3 Panel
4 Sizing Quality Overridden O\
5 Cff-scale @\'
6 |- |Sizing Guslity . Q
\q ps N Q
O
\J -
QO —= =
Print — Controls: Genotype Header
X
General I San@ar Gepa@iadef I Sizing Tablel Labelsl Displary Seﬁingsl
T Genohy a ettings: )3
m Colurmn -~
1 r Samplﬁ&h ) B
2 | @ <Wme
3 P
L fdarker
s Off-zcale
6 Sharp Peak (M)
Tl One Bazepair Allele (k)
5 | Single Peak Arifact (M)
3 Split Peak ()
nm - Cut of Bin Allele d
Show | Hicle |
Ok | Cancel |

Boxes 3 — 20 are unchecked
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PAGE
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Print — ID 31 Negative Controls: Sizing Table
x

| Labelsl Dizplay Seﬁingsl

~Sizing Table Settings:
—Column Settings: Fort Settings:
Showye | Calumn
U I |Dye!’Sample Peak ek I.i\.rial LI
2 | Sample File Mame e I11
3| tarker
4 | Allele \
5 W Size \O
E W Heigght @
T Area 6\0
& |[y |DataPont b‘ K
\'\ OO
Shoewy | Hicle: | N' C)
A \

Plot Settings Editor |

Generall Sample HepaeleN Genatype H Sizing Table iLabels | i i
—Shaow Lab:ls —When opening the Plotwindow: ———————

[ Show dats type prefizes

Lakel 2 7
Lakel 3: IHeigHt 'I
Lahel 4: INnne - I

[~ Show type of edit
I Inwvert mutant labels

Lakel Colar: IDye Color-Border

Font  [Times New Roman =1
Size: I5 j'
Ok Cancel
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PAGE
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Print — ID 31 Negative Controls: Display Settings

Plot Settings Editor

~When Opening The Flot Wind o

" Usethe dizplay settings last uzed for this plot
¥ |Uzethese dizplay settings:

~For both Sample

Panes: Q
BT il bbbl &% 5]

ahd Genotype plots:

F Toalbar

H-Bias |Eiasepairs ;I Y A |S|:ale itcdivicuizly ;I 6\0

|- Showy Off-zcale

T

i i N O

EEa wEn o\ P

y 4

P N\

Marker Margin:

\ v N
~For Genotype plot only: QVD %O

R /Q

~
\ V2 ©)

XN @@ =
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Print — MiniFiler Controls: Sample Header
x|

I Genatype Headerl Sizing Takle | Labelsl Display Seﬂingsl
~Sample Header Settings:

General S

Show | Calumi
1 = |SampIeFiIe

2 | Sample Mame

3 Panel

4 - Sizing Quality Cverridden O\
e Crif-scale \'
5 Sizing Gualty @

o O
Q"_lgé_lﬂ

»
hJ
Chgeel
(@
trols: Genotype Header

x|
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Generall Sa@ =14 Zing Tablel Labelsl Display Settings |

~Genatyp tings:
0y Column A

1 Samplﬂw =

2 | 4eﬂh‘c\mﬂne

Il "4

1 | hdarker

El Off-zcale

6 | O Sharp Peak (M)
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Print — MiniFiler Controls: Sizing Table
x

i Labelsl Dizplay Seﬂingsl

Generall Sample Headerl Genotype Header :

—Sizing Table Settings:

- Colurmn Settings: Fart Settings:

Showe |Colurmb
1 |- |Dye!‘Sample Peak Forit: IAnaI LI
2 |[#  |Sample File Mame Size: |8
3 | |Marker
4 || Al K
5 | & Size \O
8 | W Height

.
T = Area \Qa
8 W Data Paint ‘ Kb
» C o
Shonwy | Hide | N»
N2 N\

Plot Settings Editor x|

| Display Seﬂingsl
~When opening the Flot Window:

Generall Sample Hea
~Show Label

<D

Lakel 2

[~ Showe dats type prefixes
r Showy type of edit
Lakel 3 |Height [ Irvert mutant lakels

Lakel 4 INnne vl Lakel Color: IDYE Color-Border LI

Font: |Times Mewy Roman ;I

Size: IS j'

Ok, Cancel
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Print — MiniFiler Controls: Display Settings
x

Generall Sample Headerl Genotype Headerl SiZing Tablel Labelz D
~wwhen Cpening The Plot Window

" Usethe display settings last used for this plat
% Use these dizplay settings:

~For baoth Sample and Genotype plots:

Panes: 4 ;I

ELAN T T ra s E Y
Kodos: [Basensirs | vosds[Soale ndvidualy <
¥ Toolkar ™ Show Off-scale \OK

LIl el 6\0(0

12l e | N
~Far Genotype plat anly:

Marker harain: IS_ \\ \

e O
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PLOT SETTINGS: PRINT — MINIFILER SAMPLES

Print — MiniFiler Samples: Sample Header

Plot Settings Editor x|

I Genotype Headerl Sizing Tahle | Labelsl Dizplay Seﬂingsl

Showe | Column

1 = |SampIeFiIe

2 | Sample Mame

Panel

Sizing Guality Overridden

r
-

5 | O Crif-scale

5 Sizing Gualty @

Sizing Tablel Labelsl Display Settings |

General I Sa
~Genotyp
Sho afimn ~
1 ample Fil 9 B
N
PRI e
3|0
LA Marker
R Off-scale
8T Sharp Peak (M)
- One Bazepair Allzle (M)
i - Single Peak Arifact ()
9 Split Pesk (M)
10— Cut of Bin Allele =
Shaovwy | Hicle |

Ok | Cancel |

5-20 are blank
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Print — MiniFiler Samples: Sizing Table
x

i Labelsl Dizplay Seﬂingsl

Generall Sample Headerl Genotype Header :

—Sizing Table Settings:

Column Settings: Fort Seftings:

Showe |Colurmb
1 |- |Dye!‘Sample Peak Forit: IAnaI LI
2 |[#  |Sample File Mame Size: |8
3w Marker
4 | Allele &
5 | & Size \O
8 | W Height @

.

T Ares \Q
8 |@ €>

Data Poirt b‘ K
N O
o | ] N \QO

—Show Labelf ) —When opening the Plot Wind om:

Labg 1 [ Show data type prefixes
Lakel 2: [~ Show type of edit

Lakel 3: [ Irevert mutart lsbels

Label 4: INDne vI Lakel Calor: IDYECDlDr-BDrdEr LI

Fort:  |Times hew Roman =

Size: I5 j'

Ok Cancel
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Print — MiniFiler Samples: Display Settings
Plot settings Edtor = x|
I

Generall Sample Headerl Genotype Headerl SiFing Tablel Labels Dl
~When Opening The Plot YWindow

" Use the display =ettings last used for this plot
% Usethese dizplay settings:

—For bath Sample and Genatype plots:

Pares:. 4 ;I

EL N i N E ARy
K-Axis! IEaSepairs j‘ ¥-pxis: [Soale indiidualy & \
V¥ Toolbar [~ Show Off-zcale \'O

~For Satnple plat only: @
L Sy 8@

E &= s g | "ib‘

—For Genotype plat anly: D

harker hardin: |5 bp q/
L\ \,

Revision History:
March 24, 2010 — Initial version of procedure.
September 27, 2010 — Updated default print settings.
April 1, 2014 — Revised to include information for YFiler.

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

STR RESULTS INTERPRETATION

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 1 OF 47

Allele Calling Criteria

Results are interpreted by observing the occurrence of electropherogram peaks for the
loci that are amplified simultaneously. The identification of a peak as an allele is
determined through comparison to the allelic ladder.. An allele is characterized by the
labeling color of the locus specific primers and the length of the amplified fragment. See
the Appendix for a listing of each locus in each multiplex.

For each locus an individual can be either homozygous and show one allele, or
heterozygous and show two alleles. In order to eliminate pos iQe background and stutter
peaks, only peaks that display intensity above the minimu shold based on validation
data — 75 Relative Fluorescent Units (RFU’s) — are Iabel alleles.

A Computer program processing stepv‘or raw (Q

1. Recalculating quorescem%| peagkl ng the instrument-specific spectral
file in order to correoq rt pping spectra of the fluorescent dyes.

2. Calculating the f@ ent ﬂg% for the detected peaks using the known in-
lane standar. gme

3. For | %er entifiler 31, PowerPlex Y, Minifiler, and YFiler
(systé&ms wi allelic ladder) — comparing and adjusting the allele
orie he sizing of the co-electrophoresed allelic ladder by
@E:ul he off sets (the difference between the first allele in a category
and irst allele in the allelic ladder at each locus).
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4, For, Identifiler 28, Identifiler 31, PowerPlex Y, Minifiler, and YFiler —
labeling of all sized fragments that are above threshold and fall within the
locus specific size range (see Appendix). Removing the labels from minor
peaks (background and stutter) according to the filter functions detailed in
the appendix of this manual.

. Manual Removal of Non Allelic Peaks

Additional non-allelic peaksmay occur under the following inst @es (Clark 1988,

Walsh et al. 1996, Clayton et al. 1998), which may be mar\%y edited. Make sure not
to remove any labels for potential DNA alleles. All edits ave a reference point on
the editing sheet. When in doubt leave the peak labe r review. Mixture samples
must be edited conservatively and only eles{fophor rtifacts can be eliminated. Peaks
in stutter positions cannot be edited for&ho{sires @ pt when masked, (see D4).

A.  Pull-up \q/ C)

1. Pull-up of peaks may be due to very high peaks in another
color. Pul@ spe artifact that is caused by the inability of the
f
ea

softwa or the spectral overlap between the different
colors t is too high.

2. »EB%E in @ ther color will have a basepair size very close to the real
%’ in her color. The peak that is considered an artifact or “pull
wil

ays be shorter than the original, true peak. It is possible to for
arly high stutter peak in for example blue or green, to create pull

3. Spectral artifacts could also be manifested as a raised baseline between
two high peaks or an indentation of a large peak over another large peak.
Labels placed on such artifacts can be removed and is known as “spectral
over-subtraction”.
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B. Shoulder

Shoulder Peaks are peaks approximately 1-4 bp smaller or larger than main
alleles. Shoulder Peaks can be recognized by their shape; they do not have the
shape of an actual peak, rather they are continuous with the main peak.

C. Split peaks (“N” Bands)

Split peaks are due to the main peak being split into two peaks caused by the Taq
polymerase activity that causes the addition of a single ﬁ to the terminus of the
amplified product (“N+1” band). Since allele calling i\@sed on N+1 bands, a
complete extra “A” addition is desired.

é}(\

1. Split peaks due to incompletsnon nu ide template A addition should
not occur for samples witl\h\ mc@ of DNA

2. Split peaks can also \nel ctyephoresis artifact and attributed to an
overblown allele. ittonal¢dabels can be edited out.

3. Split peaks occur&b\/erblown samples or amplicons due to matrix
over-subtrdgtion. @ ample, an overblown green peak may dip at the
top wh ullyp'p€ak is present in blue and in red. The yellow peak

will g?%displz%&er-subtraction with a dip at the peak’s crest.

D. Stuttngbb sm@ than the main allele for most systems, or 3, 5, and 8bp
sm han ain allele for PowerPlex Y and 3, 4, 5 and 6bp smaller that

the {ain al or Yfiler

(Peaks o;e repeat unit longer or multiple units shorter than the main allele may be
stutter, but is rare.)

1. The macro for each system has an automated stutter filter for each locus
(see appendix for stutter values)

2. In addition, for single source samples, potential stutter peaks may be
removed if they are within 15% of the larger peak for PowerPlex Y, and
20% of the larger peak for Identifiler and Yfiler.

3. Identifiler 31 samples have been shown to occasionally display peaks 4 bp
longer than the main allele.
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4, If the main allele has an additional label prior to the main allele label (e.g.

a shoulder peak, 1bp less in size) this peak will be used for stutter
percentage calculation and the stutter might not have been automatically
removed. In this case, the stutter peak can also be removed for mixtures.

5. Peaks that are overblown with RFUs above 7000 (and thus their peak
height has plateaued), will often have a stutter peak that will be more than
20% of the main peak. If the sample is not a mixture, the stutter peaks for
the alleles above 7000 RFUs may be removed.

6. As per the Promega Technical Manual for the erPlex Y system,
samples with increased signal (>2000 RF % tter products are often
observed one and occasionally two rep& its below the true allele peak.
If the sample is not a mixturefNthese s products can be removed.

o \'\
E. Non specific artifacts r\

This category should be (Té\i](a I ed peak is caused by a not-previously
categorized technical p used by non-specific priming in a multiplex
reaction. These artfasts are ly easily recognized due to their low peak
height and their itdn of the allele range.

For YFllerTw
DYS19
F. Ele\@~ as@&

EIevat oisy baseline may be labeled. They do not resemble distinct peaks.
Sometimes, an elevated baseline may occur adjacent to a shoulder peak.

edltéppllcable for artifacts at the +/- 2bp position for

G. Spikes

1. Generally, a spike is an electrophoresis artifact that is usually present in all
colors.

2. Spikes might look like a single vertical line or a peak. They can easily be
distinguished from DNA peaks by looking at the other fluorescent colors,
including red or orange. For Identifilér a spike may appear in the red or
green, but not be readily apparent in the other colors. However, you can
zoom in and confirm the spike.
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3. Spikes may be caused by power surges, crystals, or air bubbles traveling

past the laser detector window during electrophoresis.

H. Dye Artifacts
1. Constant peaks caused by fluorescent dye that is not attached to the
primers or is unincorporated dye-labeled primers. These “color blips” can
occur in any color. Dye artifacts commonly occur in the beginning of the
green, blue, and the yellow loci right after the primer peaks (Applied
Biosystems 2004 a and b).

2. These artifacts may or may not appear in @mples but are particularly
apparent in samples with little or no DN «?\ as the negative controls.

Removal of a range of alleles ?\b‘ OK
Mixed samples which ¢ GVerb eaks must be rerun. Refer to the
GeneMapper ID Analyswéc on ore information.
All manual removals of p els be documented. This also serves as
documentation for th al Check the appendix for the correct peak
Ia nd

assignments to eac the expected genotype of the positive control.

1. Detection ongAlle\I@

A. New%ele/ adder Allele

1. A ;eak defined outside the defined allele range or is not present in the

allelic ladder.

2. If an OL allele could be a true allele, the sample must be rerun.

3. If multiple samples from the same case within the same run all show the
same OL allele, only one sample needs to be rerun to confirm the OL
allele.

4, Off-ladder alleles that are within the range of the ladder and are called by

the software need not be rerun (i.e., a “19.2” at FGA).

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

STR RESULTS INTERPRETATION

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 6 OF 47
5. If an assigned allele is either larger or smaller than the smallest or largest

allele in the ladder, it should be rerun.

6. Use the following table for guidance if off-ladder alleles occur in samples
that are injected with the same or different parameters:
Table 1 Retesting Strategies for Rare Alleles
Injection 2 at same or
Injection 1 higher injection Course of Action
parameter Q
Allele called Allele labeled as “Otb,\" O rerun necessary
~ AU report called allele.
O
Allele labeled as “OL"| Alleje called ,Cy | N rérun necessary
RN report called allele
Allele not called R Qﬁ\addql\\) Rerun high
C'V\‘ » No rerun necessary
4\ «~y » | report allele relative
Allele labeled asdﬁa\ le@abeled as “OL to position in the
0 ‘Q allelic ladder
7. After the %ﬂd re@j, the allele is still off ladder, examine the allele

closelyN\TNt is t least one basepair from a true allele, it is likely not a
re%)) ¥addegghele. In this case, a third injection on another instrument
jec

ed rule out the possibility of migration. If the locus is small
the@ K heights are high, the sample may be re-aliquotted and re-

&

IV. Interpretation of STR Data
A. Allele Table
1. After the assigning of allele names to the remaining labeled peaks, the

software prepares a result table where all peaks that meet the above listed
criteria are listed as alleles.
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2. The allele nomenclature follows the recommendations of the International

Society for Forensic Haemogenetics (ISFH), (DNA recommendations,
1994) and reflects the number of 4bp core repeat units for the different

alleles.

3. Subtypes displaying incomplete repeat units are labeled with the number
of complete repeats and a period followed by the number of additional
bases.

4, The Y chromosome allele nomenclature is alsoéﬁed on the number of

ggested in Evaluation of

4bp core repeats and follows the nomenclatum\h
Y Chromosomal STRs (Kayser et al 1997)@ e one used in the
European Caucasian Y-STR Haplotype Kabase (Roewer et al 2001).

ectropnerograms v K
B.  Electropherog '\\'\ OO

1. Capillary electroprzgs"? plo dg)containing case specific samples are

part of each case .
O

2. The table re Qtwe er and allele assignments of the labeled peaks
visible on ec resis plot. The electrophoresis plots are the
basis f@ Its ;Qt' retation.

3. T ctro ?sis plot will display peak height information, unlabeled
, Int y differences that may indicate the presence of a mixture,

d Wi&)’sbow all peaks at each locus.
4, g at the electrophoresis plots also serves as a control for the editing
proCess.

5. In certain instances it may be necessary to view the electropherogram
electronically:

a. No peak is above the minimum threshold but unlabeled peaks are
visible. Refer to GeneMapper ID Analysis Procedure.
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b. High peaks and very minor peaks present in the same color lane

I. Since the RFU scale of the electropherogram is based on
the highest peak in each color, alleles at weak loci will not
be clearly visible if the loci are imbalanced.

il. Access the file for mixture interpretation or allelic dropout

detection.

Main Window Lower Panel. Ge e the new
electropherogram plot docunE\@ lon. Do not save
changes. 5

&
c. Plot states “no siz &g‘av%i)@ﬁte”
i None \ gw@
. o{t‘t; pe& re above threshold

iii. Go to Viewmenu enter a fixed y;@g fBtot Options,

. Th inah@ a which may be visible in the raw data file

ene er ID displays visible peaks below the sizing
es}ol
d. \&g%inct beled peak in locus with similar height as
C) “ho ous” allele. Refer to Section Il — Detection of Rare

Q’ Al

V. Interpretatidh of ¢ Is

A. Electroph;resis Controls
1. Allelic Ladder

Evaluate the allelic ladder for expected results — Refer to GeneMapper 1D
“References — Allelic Ladders, Controls, and Size Standards” Section.
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2. Amplification Positive Control
a. Evaluate the positive control for the expected type using the

GeneMapper ID “References — Allelic Ladders, Controls, and Size
Standards” Section.

b. If the positive control has been shown to give the correct type, this
confirms the integrity of the electrophoresis run and amplification
set.

C. The amplification positive control may @n at a different (lower

an the corresponding

or higher) injection parameter or dil
ogépass

samples and the amplification se

3. Electrophoresis Run wﬂh{f&&ﬁ Po@% Control

a. Electrophore\(lBun r\ ming one Positive Control

I. Fil an ophoreS|s Failure Report or a Resolution
chme n and indicate the Positive Control will be

O
Rée\St the Positive Control

{(\cl) If the Positive Control passes, then rerun the
Q‘ complete Amplification Set with the retested
v O Positive Control. (The entire amplification set,
Q including the positive control, may be rerun
together as determined by the analyst.)

b) If the Positive Control fails; the Amplification Set
fails. Fill out an Electrophoresis Failure Report or a
Resolution Documentation and indicate the
Amplification Set will be re-amplified.
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b. Electrophoresis Run containing more than one Positive Controls

I. use another Positive Control to analyze the run

il. Complete the STR Control Review documentation
indicating the failed Positive Control “will be rerun”

iii. Add the sample number corresponding to the (failed)
Positive Control to the Editing docufentation

2 Retest the (failed) Positive C@

a) If the P tive Co@ passes; the Amplification Set

passi
Sfﬁe\D |t@ControI fails; the Amplification Set

lete the STR Control Review
n atlon indicating the “sample set will be re-
Med”

{ég(s/ Craectlons
O gt %} set consisting of reruns or re-injections must have at

Q’ e Positive Control

; g&ble 2 Interpretation of Electrophoresis Runs
Q Controls / Status Resolution

Allelic Ladder - Pass Run passes
Positive Control — Pass

Allelic Ladder — Pass Refer to Section 3

Positive Control — Fail

Allelic Ladder(s) — Fail Run fails

Positive Control — Fail Fill out Electrophoresis Failure

Report/ Resolution
Documentation
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Table 3 Retesting Strategies for Positive Control

Positive Control Result Course of action
No Data Available Rerun

- No orange size standard in

lane

No amplification product but | Rerun
orange size standard correct

Rerun with same result Re-amplify@mplification set
Incorrect genotype Reanal sample, if not able fo
- Could be caused by ill- resolv: run amplification

defined size standard, other
Genotyper problems gr samp 6
mix-up %‘ e{

Rerun fails tqgjve co[reG)ymRe-amplify amplification set
oL aIIeIe Rerun amplification product
- pos;;Q eno problem

& O

mplification Negative Controls

B. Extraction N
1. rPle nd Minifiler negative controls, and Identifiler 28 and Yfiler
ativ trols injected under normal parameters:
aQOEvaluate the extraction negative and/or amplification negative
control for expected results

b. If peaks attributed to DNA are detected in an extraction negative
and/or amplification negative control

I. Retest the extraction negative control and/or amplification
negative control

il Refer to Table 4 and/or 5 for Retesting Strategies

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

STR RESULTS INTERPRETATION

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 12 OF 47

Table 4 Retesting Strategies for Extraction Negative Control
Extraction Negative Result Course of action

No data available Rerun
- No orange size standard in lane
Misshaped orange size standard | Control passes if no peaks are

peaks present
Run artifacts such as color blips or| Edit
spikes

Rerun only if the artifacts are so
abundant th plified DNA migh

be maske
Alleles detected — Initial Run Rerug\
Alleles detected — Rerun ?‘ Re(a@?fy control
Alleles detected — Re- amp&hc‘ lon| _(BXtraction set fails
| samples must be re-extracted
V
Table 5 Retest] g ra or Amplification Negative Controls
Amplificatiop Ne)ati e Course of action
No data Ie Rerun
- S|ze,§tandard in lane
|\/|IS h or e size standard | Control passes if no peaks are
present
%‘n artn‘@ such as color blips or] Edit
‘ pepikes O Rerun only if artifacts are so
abundant that amplified DNA
Q might be masked.
Peaks detected — Initial Run Re-run
Peaks detected — Rerun Amplification set fails
Re-amplify amplification set
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2.

Identifiler 28 and Yfiler negative controls injected under “high”
parameters

a.

Evaluate the extraction negative, amplification negative, and/or
microcon negative control for expected results

If peaks attributed to DNA are detected in a negative control, refer

to Table 7 for retesting strategies.

I. Re-aliquot and rerun the control at the same injection
conditions to confirm failure. If the rgaliquot still fails, the
control (either the original allquo\ one can re-inject the
sample plate) or the second t must be re-injected with
a lower injection paramet

il. If a negative co ol fails (hwing injection with “high”
parameters%?g sse mjections under “normal”
parameten\ at amples in the amplification set

inject rameters fails accordingly, whereas
data san’és injected with “normal” parameters

3. Identifiler @ntr@o

Ne

ga?}.contr \:an display spurious allele peaks and still pass, unless:

&

ates potential contamination instead of drop-in. If this

ppens for only one or two loci, the affected loci must be
evaluated for all samples. The locus is inconclusive for samples
that display the same allele, which is present in the negative
control, at this locus.

E le occurs in two of the two or three amplifications, which

If more than two repeating peaks are present in a negative control,
the amplification or extraction fails.

Even if none of the spurious allele peaks repeat in two
amplifications, a control fails if too many spurious alleles are
present. The cut off is > 9 drop-in peaks distributed over at least
two of the three amplification aliquots for three amplifications.

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

STR RESULTS INTERPRETATION

DATE EFFECTIVE
04-01-2014

APPROVED BY PAGE
NUCLEAR DNA TECHNICAL LEADER 14 OF 47

If a negative control fails, it must be realiquotted and rerun at the
same injection conditions to confirm failure. If the realiquot still
fails, the control (either the original aliquot so one can re-inject the
sample plate) or the second aliquot must be re-injected with a
lower injection parameter.

If a negative control fails following injection with “high”
parameters but passes with injections at “optimal” or “low”
parameters, data from samples in the amplification set injected
with “high” parameters fails accordingly, I\ereas data from

samples injected with “optimal” or “low’ meters passes.
Refer to the Table 6 to determin her data for ID28 and ID31
samples may be usedtwjth res o the pass/fail status of the

associated control\b\ 28 6@ 31 injection parameters
N O
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TABLE 6 Interpretation of samples and Retesting Strategies for Negative Controls

amplified with Identifiler 31.

Treatment of

Interpretation

Samples may NOT be

El-eNZ?i/v'\g con Result | Course of action | Samples may be amped/run in:
g amped/run in: (All peaks should be removed
Controls
from electropherograms)
Amplified in Identifiler 31, Identifiler
Identifiler 31; PASS None 28 and YM1 (any N/A
RunonH parameter).
parameters L
Amplified in Controls should be ,\'O‘
Identifiler 31; FAIL re-aliquoted and N/A 1
First run on H injected at H . 4@
parameters parameters again é\i\
Amplified in Controls should be K
Identifiler 31; FAIL re-injected at N N/A '\ @) N/A
Secondrun on H parameters '\ 0
parameters ( C)
Amplified in G thifiIer\# injected at N Identifiler 31 injected at H
Identifiler 31; L, I iler 28
Runon N PASS None Q' inje @ or IR and
parameters O\ \Q{{\
Amplified in Contro@\dd k(' U
Identifiler 31; FAIL re-inje\t&¢”at L 'KI/A N/A
RunonN p ers \
parameters \}\ ,,Q
Amplified in .)\ J Identifiler 31 injected at | Identifiler 31 injected at H an(
Identifiler 31; PA No ® L, Identifiler 28 injected | N
RunonL atl and YM1 Identifiler 28 injected at IR
parameters V“ ,\C)
Amplified in iy <%ntrols may be Identifiler 31, Identifiler 28
Identifiler 31, FAIL amped in Identifiler| N/A and YM1 (any parameter).
Run on L
28 ,or YM1
parameters

H = High injection for Identifiler 31 samples at 6 kV 30 sec
N = Normal injection for Identifiler 31 samples at 3 kV 20 sec
L = Normal injection for Identifiler 31 samples at 1 kV 22sec
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TABLE 7 Interpretation of samples and Retesting Strategies for Extraction/Microcon

Negative Controls amplified with Identifiler 28.*

at 5 kV 20 sec

Treatment of Interpretation
, Samples may NOT be
E-Neg/M’con . .
Negative Result | Course of action | Samples may be amped/run in:
amped/run in: (All peaks should be removed
Controls
from electropherograms)
Amplified in
Identifiler 28; Identifiler 28 injected at | e
Run on IR PASS None or IR and YFiler Identifiler 31
Parameters L
Amplified in Controls should be ,\'O‘
Identifiler 28; FAIL re-aliquoted and N/A 1
First run on IR injected at IR again . 4@
Parameters é\i\
Amplified in Controls should be K
Identifiler 28; FAIL re-injected at | N/A '\ @) N/A
Secondrun on '\ 0
IR Parameters fa C)
ﬁjrgﬁt'l'gg: i2”8_ < g’ntif. i;ecte 4 ot 1| 1dentifiler 31 and Identifiler 28
’ PASS None QJ *@ : injected at IR
Runon | an r
Parameters O\ PR
Amplified in Contro%&g/be S(’ U
Identifiler 28; amped\| la "KI Identifiler 31 and Identifiler 28
FAIL /A L
Runon | n \ (all injection parameters)
Parameters \z\ ,,Q
IR = High injection for Iden(ifilgr28 sa

ples at 1 kV 22 sec

31 amplificati

| = Normal injection for ¥ler 2 ﬁl
* If a negative I'is apapliped in Identifiler 28 initially, there may not be enough volume for Identifiler

QO
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VI.  Reporting Procedures

Evidence samples will be duplicated (single source and mixture samples) according to the
concordant analyses and “duplicate rule.” To improve workflow, the Property Crimes

and High Sensitivity/Hybrid teams may automatically duplicate evidence samples
regardless of DNA concentration.

A. Guidelines for Reporting Allelic Results
1. Items listed in allele typing tables should be limited to samples that are
used to draw important conclusions of the ca enotypes are not
reported and should not be inferred, i.e., |f a “7" allele is found; it
should be reported as 7. Alleles and/or are listed in the results
tables regardless of intensity&ferenc& ased on the reporting criteria
below.

concordant analy: plicate rule as stated in the General PCR
Guidelines, then Iele\ﬁw be evaluated for the report and/or summary

2. If an allele meets th; ve I gt)ng thresholds and fulfills the

table in the fi
3. For sa gJ in Identifiler 31 or Identifiler 28 and run with the
5kV/ C |nje parameter (such as those in the High Sensitivity

may be overblown in order to visualize larger loci. In
nst S, use the data from an injection with lower parameters for
ci whereas data from injections with higher parameters may be
allelic assignments for larger loci. In this manner, a complete or
omplete profile may be assigned. Regarding the small loci at high
t|on parameters, remove the peaks if they are overblown and consider
the locus inconclusive at the high injection parameters.

4, If no alleles are detected in a locus, then the locus may be reported as
“NEG” (no alleles detected).
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B. Previously unreported rare alleles
1. A distinct peak of the same labeling color outside the allelic range could

be a rare new allele for this locus. This possibility should be considered
if:

a. The overall amplification for the other loci displays distinct peaks
>75 (or 100 if applicable) and does not show artifacts

b. The same color locus closest to the newé@ peak does not have
more than one allele peak, and X

C. The new size peak is also detect&@the duplicate run.

2. All alleles that are not pre bﬂ in th @Iic ladder should be identified by
their relative position to kh%a le the allelic ladder. The peak label
should show the length)in ba eﬁrs and this value can be used to
determine the pro % ele enclature. A D7S820 allele of the length
274 bp in Identif S lo ’fe between alleles 10 (271 bp) and 11 (275)
and has to sign 0.3. The off-ladder allele should be reported
using this @cl 4

N

3. Off-lgzisr allel hich fall outside the range of the allelic ladder at that
ho%@ eported as < or > the smallest or largest allele in the

O@I’.
v

C. Discrep@gs for overlapping loci in different multiplex systems

1. The primer-binding site of an allele may contain a mutation.
a. This mutation may make the annealing phase of amplification less
efficient.
b. Alternatively, if the mutation is near the 3' end, this may

completely block extension (Clayton et al. 1998).

2. This mutation may result in a pseudo-homozygote type.
a. For a specific set of primers, this is reproducible.
b. However, these mutations are extremely rare, estimated between

0.01 and 0.001 per locus (Clayton et al. 1998).
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3. If a pseudo-homozygote type for a locus was generated, evidence and

exemplar samples amplified with the same primer sequence can be used
for comparison.

a. Identifiler has the same primer sequences as Cofiler and Profiler
Plus; however, these sequences differ in Minifiler.
b. Therefore, the results from amplification with Identifiler may not

be reproducible when compared with those of Minifiler.

4. If the same locus is amplified using a multiplex system with primer
sequences that differ, it is possible to obtain a h Qrozygote type in one
multiplex and the pseudo-homozygote in the 3& d. The heterozygote
type is the correct type and should be rep%@

N\
O

VIl.  Guidelines for Interpretation of Results \?\b‘ @)

interpretation of STR results in gwdellnes are based on validation studies,
literature references, some st and experience. However, not every situation
can be covered by a pre- Ie E ed with these guidelines, analysts should rely on
professional judgment

First evillj@t»e pro Xn its entirety to determine whether the sample is

The purpose of these guidelines i E amework which can be applied to the

compos re contributors.

mplate (LT-DNA) samples, refer to the interpretation
he manual for samples amplified with 31 cycles.

|gh Template DNA (HT-DNA) sample profile can be considered to
have originated from a single source if:

a. Excluding stutter and other explainable artifacts, the sample does
not demonstrate more than two labeled peaks at each locus.
b. The peak height ratio (PHR)at each heterozygous locus is above

60.5% for samples amplified with the AmpFISTR Identifilé&it

for 28 cycles. Note the PHR of a heterozygous pair is determined
by dividing the height of the shorter peak (in RFUSs) by the height
of the taller peak (in RFUs) and expressing the result as a
percentage.
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C. If the PHR falls below 60.5% at a locus, consider whether this may

be due to a primer binding site mutation, degradation, the amount
of template DNA, or extreme allele size differences. Under these
circumstances a sample may be considered single source and
heterozygote pairs may be assigned even if greater imbalance is
observed.

d. If the sample profile complies with the conditions above but three
labeled peaks are present at a single locus, the DNA contributor
may be tri-allelic at that locus. K

3. Samples that do not meet the single source ria listed above should
be considered mixed samples.

4, If an additional allele is pr Qﬁ&‘at @one or two loci, these alleles may
be the result of a low I |xt cted only at those loci. The source
of these allele(s) ca dx ined. The sample may be interpreted

ingle source samples.

according to the Ines
a. No co g@e drawn regarding the source of these alleles
that tb @) buted to Male or Female Donor X.

er n mparisons can be made to this allele(s).

\.

B. DNA g}é\w @escnbed in one of three categories, designated as “A”,
> N

1. ; Sam#! and/or components of samples with data at all targeted loci
Q be categorized as “A”. This category includes the following:

a. Single source samples with labeled peaks at all loci and no peaks
seen below the detection threshold.
b. The major and the minor contributors of mixtures where DNA

profiles are determined at all targeted loci including those loci
assigned a “Z” if the “Z” designation was due to potential allelic
sharing.

C. The major contributors of mixtures where the DNA profile of the
major contributors were determined including those loci assigned a
“Z" if the “Z” designation was due to potential allelic sharing, but
the DNA profile of the minor contributors were not determined.
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d. Mixtures where the DNA profiles of the contributors were not or

could not be determined and no peaks were seen below the
detection threshold.

2. All samples or components of samples that are not categorized as “A”
described above or “C” described below may be considered “B”. This
encompasses a wide continuum of samples including the following:

a. Single source samples with labeled peaks at fewer than all targeted
loci and/or peaks below the detection threshold.

b. The major and/or the minor contributors &{mlxtures where DNA
profiles were determined at less than t rgeted number of loci.
At least 4 complete loci or at Ieast 5 including those assigned a

“Z" if the “Z” designation was due@I otential allelic sharing or

dropout, should have n det ed.

C. Mixtures where the\9 pr of the major and the minor
contributors co tb mined and peaks were noted below
threshold, or ﬁa)c droq) IS suspected.

3. Samples and/or%‘n of samples categorized as “C” should not
be interpret use omparison. This category includes the
foIIowmg

@ labeled
e source HT-DNA samples with fewer than eight

@beled peaks over four STR loci
Q~ il. ingle source LT-DNA samples with fewer than eight
v 0 labeled peaks over six STR loci
(§f‘ Single source YSTR data samples with fewer than four
Q alleles over four YSTR loci
iv. Mixed samples where after deconvolution of the major
contributor, there remain fewer than eight labeled peaks
that cannot be attributed to the major component. In this
situation, the remaining alleles should not be used for
comparison.
V. Mixed HT-DNA samples with fewer than 12 labeled peaks
over six STR loci
Vi. Mixed LT-DNA samples with fewer than 12 labeled peaks
over eight STR loci in the composite profile
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b. Too many peaks labeled

I. Mixed HT-DNA samples that show seven or more labeled
peaks at two or more STR loci

il. Mixed LT-DNA samples that show seven or more labeled
peaks at two or more STR loci in the composite profile
C. Other sample characteristics
I. Excessive number of peaks below the detection threshold
seen over many loci

il. Mixed HT-DNA samples with template amounts less than
150 pg and mixed LT-DNA samples{with template amounts
less than 20 pg that show indicak of multiple, for
example four, contributors su drastic inconsistencies
between replicates.

d. Use the Not Suitable f Comp /Inconclusive documentation
to record the reas ate |ng a sample as category “C”. For
mixtures WhICh c e d oluted for the major contributor, but
are not suita on to the minor contributor, as
described a%e |n 3 document the reason.

NOTE: The interpretation oI d below and in the ID31 interpretation
section accommodate ategories A and B.

C. Interpretat| smgl rce samples.

mpl plified with 31 cycles.

@SI?T amples refer to the interpretation section of the manual for

2. A samples may be used if they fulfill the concordant analysis and
licate rule. Refer to the “General Guidelines for DNA Casework”.
3. If multiple injections are generated for a given PCR product, and/or if
multiple amplifications were performed, for each locus select the injection
and/or amplification that shows the greatest number of labeled peaks.

4, For replicate results check for consistency and assign the allele(s). If
results are not consistent between the replicates, a locus may be
inconclusive or assigned a “Z".
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5. Peak height imbalance is a feature of heterozygotes. Refer to tables 8a and

8b for OCME Identifilef validation results. For single source samples,
heterozygote pairs may be assigned even if greater than average imbalance
is observed. Consider the potential contribution of stutter if one labeled
peak is in the stutter position of the other.

6. When a single labeled peak is present, consider the potential for a false
homozygote. It is possible that allelic dropout occurred and another allele
may be present in the DNA profile so that a “Z” may need to be assigned

to the locus. O\

a. Apply caution when interpreting sa Wlth labeled peaks below
250 RFU or samples that show a: rn of degradation.

b. Consider whether the gingle la peak is at a large and/or less
efficient locus. In |Ier e loci are: CSF1PO, D2S1338,

D18S51, FGA, T an@ 539 Consider also whether the
single label % K'is last labeled somueach color. For
example, i fller SF has no labeled peaks and a single
labeled p 78820 this could be a false homozygote.

C. Rega@ss of t |ght of labeled peaks at other loci, if the peak
in n than 250 RFU, this could be a false homozygote.

D. Mixture E&/ol

1. e or LT samples refer to the interpretation section of the manual
; for les amplified with 31 cycles.

2. Tth are several categories of mixtures that may be deconvoluted.

a. The major contributor is unambiguous.

b. The major contributor and the minor contributor can be
deconvoluted using the specific guidelines described in the
following sections.

C. The major contributor can be deconvoluted using the specific
guidelines described in the following sections, but the minor
contributor cannot.

d. The major contributor or the minor contributor can be
deconvoluted using an assumed contributor and the specific
guidelines described in the following sections.

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

STR RESULTS INTERPRETATION

DATE EFFECTIVE
04-01-2014

APPROVED BY PAGE

NUCLEAR DNA TECHNICAL LEADER 24 OF 47

3. Take the following general guidelines into consideration when
evaluating a mixed sample.

a.

b.

v

<&

O

For a deduced profile, a locus may be deemed inconclusive for the
deduction; however, this data might still be useful for comparison.
Caution should be used when deconvoluting the following types of
samples:
I. Mixtures with DNA template amounts between 100 pg and
250 pg.
il. Three person mixtures. These mixtures should only be
deconvoluted if one or more contri Qors are very minor.
ii. If multiple amplifications are per d, and at a locus,
one allele is seen in just a si @mplification.
The major contributor may be de&ed using the specific
guidelines in the foIIov&g secti& ithout using an assumed
contributor.
I. Mixture ra andgtzﬁﬂial allele sharing can be used to

evalua {};not mbinations; however, the PHRs of the
alleli ifs shéﬁ meet the specific guidelines described
in IIoW@ Sections.

il. pote allele sharing, consider all possible genotype
miyf ns at each locus and chose the one fulfilling the

A mixiuletatio expectation. If there are two or more genotype
\ c inations fulfilling the mixture ratio expectation, the
A profile at that locus will either include a “Z” or be

{(\ieemed inconclusive.
@some samples, the DNA profile of the minor contributor may

0 be deconvoluted. The DNA profile of the major contributor
and the mixture ratio expectation should be used, as well as the
specific guidelines described in the following sections. In order to
facilitate this process, it may be useful to amplify the sample with
more DNA, if sufficient DNA is available.
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e. The DNA profile of an assumed contributor may be used to

determine the most likely profile of another contributor. In this
situation, the PHRs of the assigned contributors should meet the
specific guidelines described in the following sections, taking
potential allele sharing into account. Examples of assumed
contributors include the following:

I. Examples of assumed contributors include the following:

1) A victim that is expected to have contributed
biological material to the sample, and those DNA
alleles are seen in the mixe Qample.

2) An elimination sample su a boyfriend, family
member, or witness, a ose DNA alleles are seen
in the mixed samp ’E\

3) A previogg)y dete d profile present in another
sam O\&un t se, and those DNA alleles are

the sample
i, The re%nu staté this assumption as follows:
“As sert name A here) is a contributor to this
r to the “STR Comparisons” procedure for
ther d

4, The f|r % ga?e deconvolution is to determine whether the
ets oncordance policy.
SI @ampllflcatlon that fulfills the concordance policy and is

Suj for deconvolution may be used. However, in order to

Q‘ nvolute samples amplified with less than 250 pg of DNA
v 0 plate, duplication should be attempted with the following
exceptions.

I. If a known donor is assumed to be one of the contributors
to a concordant mixture and this known profile is utilized in
the deconvolution (refer to section 7d for details),
duplication is not required.

il Moreover, concordant mixtures used for comparison only
do not need to be duplicated.
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In order to fully resolve components of mixtures with peak heights
above 7000 RFUs using Genotyper or at loci which are saturated
according to the Genemapper software, samples should be re-
injected at a dilution or a lower parameter.
If multiple injections of a given PCR product and/or amplifications
with varying amounts of DNA are generated for a sample, for each
locus select the injection or amplification that shows the greatest
number of labeled peaks that are not off scale or oversaturated.
I. For example, if a small locus is off scale in the first

injection but is within range in the onnd injection, data

from the second injection may b d for that locus.
il. Similarly, if a large locus gen S more data from the first
injection than another, the rom the first injection may

be used for thafNgcus.
If duplicate amplifi d«&% ar ormed with the same DNA
template amount C\owt éecmc guidelines below for
deconvolutlo

5. The second ste OQ nal '&ls to estimate the number of contributors
to the sampl

a.

b.

Q.

v

A {Yam er of contributors to a mixed profile can be
te the locus or loci demonstrating the largest number

\&\Iabel aks.
t o contributors:

le
I. {a\f there are three or more labeled peaks at a locus, the
sample may be considered to have at least two contributors.

0 1)  Consider whether one of the peaks could be

Q

attributed to stutter. If none of the peaks could be
stutter, then the sample should be considered a
mixture.

2)  Athird labeled peak at only one locus may be an
indication of a tri-allelic pattern.

il Other indications of a two person mixture include observed
peak height ratios between a single pair of labeled peaks at
several loci below 60.5%. Tables 8a and 8b illustrate the
empirically determined heterozygous PHR for single source
samples.
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6.

At least three contributors:

The presence of more than four labeled peaks at a locus indicates
that at least three individuals may have contributed to the mixture.
When only one locus displays five peaks, consider whether any of
the peaks could be attributed to stutter rather than to a third donor.
When assessing the number of contributors to a mixture, the
presence of peaks below the detection threshold may be
considered.

The third step in analysis is to estimate the mm&ratlos of the
contributors.

a.

For a two-person mixture, identify | four labeled peaks. If
there are none, evaluate loci wit é alleles. For a three-person
mixture where there age two mag ontrlbutors and one very small
contributor, select ob\ ith f ajor labeled peaks to determine
the ratio betwee r contributors.
If applicable, @ , select ones that have amplicons of
short, medi d Io ngth
Calculate t|o ’f\t e sum of the heights of the larger peaks to
the s f the ts of the smaller peaks for each selected locus.
@ ree alleles (one peak significantly larger than
er ), divide the height of the larger peak by the sum of

\&e f the smaller peaks.
d. h three peaks of approximately equal heights may

?%

f

O

a 2:1 mixture.
éresultam mixture ratio may be a range across loci. For
ample, the mixture ratio may range from 3:1 to 5:1.

Mixtures, where the tallest peaks in one amplification are not the
tallest peaks in another amplification, may be approaching a 1:1
ratio.

For high mixture ratios such as 10:1, the estimate may be less
extreme than the true ratio since some minor alleles may be below
the detection threshold.

Mixed samples whose ratios approach 1:1 should not be deconvoluted
unless there is an assumed contributor. However, these mixtures may
be used for comparison.
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8. For all mixtures, a homozygote may be assigned if the following
conditions are met:
a. Major component

I. If two amplifications were performed, the same major peak
should be labeled in both amplifications. All other peaks
labeled at the locus should be less than 30% of the major
peak.

il. The peak height of the potential homozygote should be
above 250 RFU. This suggests that this peak is not a
heterozygote, as the other peak in 6&{5 pair would be above
the detection threshold.

iii. Caution should be used Whe |gning a homozygote to a
large and/or less efficient > In Identifflemixed
samples, the i are O D2S1338, D18S51, FGA,
THO1, D16 X. TPOX is a locus prone to
primer bln m s, which is relevant for mixtures
that co i mgote and a heterozygote that share the
sam ider also whether the potential

ho go ak is in the last labeled locus of each color.

exa »in Identifilét, if CSF has no labeled peaks
ential homozygote peak is seen at D7S820, this
a false homozygote.

\2\4 é’or more labeled alleles are present at FGA, and the

dt
est peak is < 33.2 repeats and another peakd2s2>
Q~ &epeats, do not assign a homozygote even if all minor peaks
v 00 are <30% of the tallest peak. Rather, assign the tallest
labeled peak and a “Z".
Q V. If a homozygote cannot be assigned at a locus, continue to
the next step for a two-person mixture or to the step
specific for three person mixtures to determine whether to
assign a heterozygote or a “Z".
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b.

Mlnor Component (for two person mixtures only)

Assign alleles to the major component first. Then, consider
the mixture ratio.

If there is a single labeled peak or a single labeled peak
that cannot be attributed to a major contributor at a locus,
consider potential allelic sharing and allelic dropout.
Criteria to assign a homozygote include the following:

1) The peak height of the potential homozygote should
be above 250 RFU.

2) Caution should also be use When assigning
homozygotes to the last ent locus in each color
and the less efficient | described for major

contributors. N\
3) The pregence of @s below the detection threshold

coulc&n gesté
4) pl ount should be considered.

If ther sm eYabeled peak at a locus and if dropout is
not cted minor component could share the allele
wi ma) ’{\component If dropout of one allele is

pect sign the major allele and a “Z”. Alternatively,
Q ay be inconclusive.
\ Ift

e

re two or more labeled peaks at a locus, but only
beled peak cannot be attributed to the major
rlbutor if dropout is not suspected, assign the labeled
eak as a homozygote. If dropout of one allele is
suspected, assign the labeled peak and a “Z".

0 person mixtures, follow the steps below to determine whether
terozygote may be assigned.

NOTE: For two person mixtures, allele sharing may be unambiguous.
If that is the case, subtract the contribution of the shared allele prior
to the peak height ratio calculations.

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

STR RESULTS INTERPRETATION

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 30 OF 47
a. Loci with two labeled peaks in an amplification:
I. Major Component
1) If the mixture is approximately 2:1, and has one

labeled peak in the stutter position, assign the
largest peak and a “Z”. If two amplifications are
performed, the peak should be the largest peak in
both amplifications.

2) In all cases, consider the PHR for the two highest
peaks at each locus for each amplification. To
assign a heterozygote:

a) If two amplification\h@re performed, one
amplification sh ave a ratio of at least
67% and th ge of the ratios from each
e two ifications should be at least
0. If one amplification was
\oerf , the ratio should be at least 67%.
@ If {w plifications were performed, if the

QJ @k “flip”, meaning that peak A is taller in

mp

1 and peak B is taller in amp 2, both

0 peaks may be assigned if the PHR 80%
Q/ QO in each amplification and the mixture ratio is
X, 3:1 or more extreme. If the peaks flip and
Q these conditions are not met, the locus
< should be deemed inconclusive since the

0{(\ tallest peak cannot be identified.
O

Q C) Otherwise, assign the tallest peak in both
v O amplifications and a “Z” to indicate the
Q possible presence of another allele.

il. Minor component
1) Assign alleles to the major component first, then,
consider the mixture ratio and potential allelic
sharing. Subtract the height of the smaller allele
from the larger allele and consider whether the
resulting genotype combinations fulfill the mixture
ratio expectation.
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2) If the minor peak is in the stutter position, consider
the possible contribution of stutter.
3) If the major component is heterozygous, determine

whether part of one or both of the major peaks

could also be attributed to the minor component.

a) Evaluate whether dropout could have
occurred based on the presence of peaks
below the detection threshold, the overall
characteristics of the sample, and the
efficiency of the loci aplified.

b) If dropout is suspe , the locus may be
inconclusive, or iS fulfllls the mixture

ratlo expe he larger labeled peak and
may signed.
ot

c) suspected, consider
IIeI|c sharing, the mixture ratio
ter in order to assign a homoygote or
Q.R erozygote
4) jOI’ component is homozygous, refer to
8b to determine whether the minor
Q/ ponent is homozygous. If not, or if it cannot be
A termined, assign the minor labeled peak and a
\2\ “Z” or if there is no evidence of dropout, assign a
heterozygote if this fulfills the mixture ratio

Q~ {(\ expectation.

v Ogbm with three labeled peaks in each amplification
Major Component
1) If the mixture is approximately 2:1, and has one
labeled peak in the stutter position of another peak,
consider the potential contribution of stutter.

a) At loci with high stutter, if peak imbalance
is maximal, one may not be able to
deconvolute the locus. However, this
situation does not usually repeat in two
amplifications.

b) Therefore, if the allelic sharing is
unambiguous in at least one amplification,
an allele(s) may be assigned. Refer to the
steps below.
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2) Identify the two tallest peaks

a) If the PHR for the height of the shortest
peak to the tallest peak is 67% or more, the
locus may be deemed inconclusive.

b) If not, calculate the PHR of the shortest peak
to the second tallest peak. If this PHR is less
than 67%, proceed. Otherwise, the tallest
peak in both amplifications and a “Z” may
be assigned to indicate the presence of
another allele.

C) If two amplificatio % evaluated, and if,
in at least one Hication, the criteria in
step b are m in the other amplification,

ame:é eaks are at least the tallest
ed below.

3) In }>ase c&&gn a heterozygote to the major
on nt} t is not readily apparent that the two
st ed peaks could be a heterozygous pair,
aIc the PHR for the two tallest labeled peaks.
f two amplifications were performed, one
Q ampln‘lcatlon should have a ratio of at least

X, 67%, and the average of the two ratios

\2§ @Q should be at least 50%. If a single

O amplification was performed, the ratio

{(\ should be at least 67%.
Q‘ 0 b) If two amplifications were performed, if the
v 00 two tallest peaks (A and B) “flip”, meaning
Q that peak A is taller in amp 1 and peak B is
taller in amp 2, both peaks may be assigned

if the PHR is >50% in each amplification,
and the mixture ratio is 3:1 or more extreme.
If the peaks flip and these conditions are not
met, the locus should be deemed
inconclusive since the tallest peak cannot be
identified.

C) Otherwise, assign the tallest labeled peak in
both amplifications and a “Z” to indicate the
possible presence of another allele.
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d) Note: to evaluate potential allelic sharing,
subtract the contribution of the minor
allele(s) from the major allele prior to
calculating the PHR.

il. Minor component

1) If the major component was determined to be
heterozygous, consider the peak that cannot be
attributed to the major component and evaluate
whether dropout could have occurred or whether the
minor contributor is homozygQus, refer to section
8b.

2) Consider also the mixt @‘atio and potential allelic
sharing to determing ther one of the major
peaks cawld also @rt of the minor component.

For e, s ct the height of the smallest
all eﬁ(om rgest allele and consider whether

\ﬁ‘? n peak heights fulfill the mixture ratio
ect

jOI’ component was determined to be
h ygous at a locus, evaluate the PHR for the
Q/ r two labeled peaks as described above to
A termine whether they can be considered a

\8 Q\' heterozygous pair.

If a minor peak is in the stutter position, consider
Q’ {(\ the possible contribution of stutter.

% Ogbm with four labeled peaks in each amplification:
Major Component
1) If the mixture is approximately 2:1, and has one
labeled peak in the stutter position of another peak,
stutter should be considered. In some cases, assign

the largest peak in both amplifications and a “Z”.

a) These situations may occur at loci with high
stutter and when peak imbalance is
maximal, however this usually will not
repeat in two amplifications.

b) Therefore, if the alleles are unambiguous in
at least one amplification, both alleles may
be assigned. Refer to the steps below.
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2) In all cases, to assign a heterozygote fomtlagor

component, if the PHR for the height of the shortest

peak to the tallest peak is 67% or more, the locus

may be deemed inconclusive. Otherwise, determine
the peak height ratio for the two highest peaks at
each locus for each amplification.

a) If two amplifications were performed, the
ratio should be at least in one amplification,
the ratio should be at least 67% and the
average of the ratios 1Qm each of the two
amplifications sho e at least 50%. If a

single amplifica '@Nas performed, the ratio
should be até}m%.

b) % ampl& lons were performed, and
M tw t peaks (A and B) “flip”,

\m hat peak A is taller in amp 1 and
q/ is taller in amp 2, both peaks may be
QJ\ xgned if the PHR is50% in each
pllflcatlon and the mixture ratio is 3:1 or
more extreme. If the peaks flip and these

AQ/O Q conditions are not met, the locus should be

deemed inconclusive since the tallest peak

\8 cannot be identified.

O @ Otherwise, assign the tallest peak in both

{(\ amplifications and a “Z” to indicate the

?g 0 possible presence of another allele.
Q il. Minor Component

1) After a heterozygote is assigned to the major
component, consider the mixture ratio to determine
whether the remaining two labeled peaks may be
attributed to the minor component.

2) Consider also whether peaks are present below the
detection threshold.
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3) If a minor peak is in the stutter position, consider

the possible contribution of stutter.

4) Evaluate the PHR for the two minor peaks as
described above to determine whether they can be
considered a heterozygous pair.

5) The two minor peaks do not have to meet PHR
thresholds if there are clearly only two contributors,
the two heterozygous pairs are unambiguous in one
amplification and any imbalance in the second
amplification can be explaing{ by the contributions
of stutter and the length 0& STR repeat alleles.

10.  Assignment of a heterozygote for a thre ’&on mixture with one
clear major contributor and t\/&very n@contributors.

a. Identify the two t ést pe@@l both amplifications.
I. If the R ort ght of the shortest peak to the tallest
% 0 re, the locus may be deemed

pea
te the PHR of the shortest peak to the second
. Ifitis less than 67% proceed. Otherwise, the
\A ta ak in both amplifications and a “Z” may be

ed to indicate the possible presence of another allele.
||| o amplifications are evaluated, and if in at least one
mplification the above criteria are met and in the other
Q‘ amplification the same two peaks are the tallest peaks,
proceed below.

O
b.Q Determine the PHR for the two highest peaks at each locus for
each amplification. To assign a heterozygote at any locus:

I. If two amplifications were performed, the ratio should be at
least 67% and the average of the ratios from each of the
two amplifications should be at least 50%. If a single
amplification was performed, the ratio should be at least
67%.
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ii. Alternatively, if the two tallest peaks “flip”, meaning that
peak A is taller in amp 1 and peak B is taller in amp 2, a
heterozygote may be assigned if both PHR are > 50%. If
the peaks flip and these conditions are not met, the locus
should be deemed inconclusive, since the tallest peak
cannot be identified.

iii. Otherwise, assign the tallest peak in both amplifications
and a “Z” to indicate the possible presence of another
allele.

iv. Due to potential allelic sharing, foré(Locus with all peak
heights below 250 RFU, the loc ay be inconclusive and
even the tallest allele shoulda\ébse assigned.

minor contributors e the @ is less extreme, approaching
3:1:1 for exampl Wﬁtjcauidelines in step b with the
following addi\bl;al precauton:

N
C. For three person m&iys with %é‘major contributor and two
llo

At loci wi@%yt ﬁa?eled peaks and no indication of other
houg HRs may comply with the guidelines in step
oc y still be inconclusive due to allelic sharing.

{1 peak is significantly the tallest peak in both
plific@ S, one may assign that peak and a Z.

11. éﬂree @on mixtures with two major contributors and one very
inor&ﬁnbutor, follow the two-person rules for deconvoluting loci
with » three or four major labeled peaks at a locus.
If only two or three labeled peaks are seen at a locus, potential
allelic sharing should be taken into account. This may especially
be the situation for peaks in the stutter position. In some situations,
only the largest labeled peak and a “Z” may be assigned.
b. Due to potential allele sharing, for a locus with all peak heights
below 250 RFU, the locus may be inconclusive and even the tallest
labeled peak should not be assigned.
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12. In some situations, not all loci will be able to be deconvoluted within a

sample profile. These loci may contain multiple allele combinations
that fall within the expected peak height ratio. In this case, the major
and/or the minor component(s) at those loci will be inconclusive and
not used for random match probability calculations.

13. Refer to the CODIS manual for instructions regarding the ability to
enter mixed or inconclusive loci into CODIS and the preparation of
the DB Profile documentation.

| | N
D. Mixtures for comparison only \O

1. The mixture must fulfill the concordanc ICy and duplicate rule. Refer
to the “General Guidelines foNDNA C ork”.

2. Consider all results accor hs% th @ cific guidelines for sample
comparisons described N%e ng)eéanual.
a. If multiple injedtipps of,a ¥iven PCR product and/or amplifications

unt NA are generated for a sample, for each

locus sel ein &on or amplification that shows the greatest
nur%?f labe eaks that are not off scale or oversaturated
te

b. If iQdte ications are performed with the same DNA
t qq; t, evaluate all data. However, if for one or both
s, multiple injections of the same PCR product were

gmplific
O gene @ , follow the guideline above (D2a).
E. Dis&cie&)@overlapping loci in different multiplex systems

() L . . .
1. mer—blndlng site of an allele may contain a mutation.

a. This mutation may make the annealing phase of amplification less
efficient.
b. Alternatively, if the mutation is near the 3' end, this may
completely block extension (Clayton et al. 1998).
2. This mutation may result in a pseudo-homozygote type.
a. For a specific set of primers, this is reproducible.
b. However, these mutations are extremely rare, estimated between

0.01 and 0.001 per locus (Clayton et al. 1998).
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3. If a pseudo-homozygote type for a locus was generated, evidence and

exemplar samples amplified with the same primer sequence can be used
for comparison.

a. Identifiler has the same primer sequences as Cofiler and Profiler
Plus; however, these sequences differ in Minifiler.
b. Therefore, the results from amplification with Identifiler may not
be reproducible when compared with those of Minifiler.
4, If the same locus is amplified using a multiplex system with primer

sequences that differ, it is possible to obtain a heterozygote type in one
multiplex and the pseudo-homozygote in the seccﬁd The heterozygote
type is the correct type and should be reported\o

TABLE 8A (below). Peak Height Ratios per locusPeak height ratios wer b@tated for each locus for 500 pg,
250 pg, 150 pg and 100 pg of DNA amplified with Idenuﬁlém 28 cycles. % table depicts the average, the
minimum and the maximum ratios observed.

500 pg

AVE MIN X d@e MIN MAX

D8 80.61 |83.42\)99.8 8122 [59.22 |95.04
D21 [8718 [7A39) |oqBy> [8s95 [es69 |o0964
D7 79.57_ \$o%67 17 [7392 |se27 [9084
=} X
csF | 7739\ T49.0N 99.06 | 7147 [57.48 |8238
D3 88 |gdds” 100 [8213 |e186 |[90.82
]
THOL DT 12 (59 [99.28 [7363 6245 |s8.86
D1 91.1C M 6059 [100 [87.38 |7096 |98.92
D16 @ 4 53.88 |93.84 [8649 |7439 |98.77
D2 2 |5089 [99.86 |73.93 [6067 |88.37

D19 86.14 76.59 98.14 80.85 47.29 97.64
VWA 84.1 74.74 89.43 84.69 69.17 99.38
TPOX 75.95 54.85 93.29 79.85 42.41 96.69
D18 87.12 57.71 99.92 84.02 63.17 99.42
XY 84.28 78.01 87.52 91.64 82.4 96.99
D5 90.17 84.07 98.62 81.11 68.12 89.2

FGA 89.71 74.62 97.13 84.22 71.11 96.82
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TABLE 8A (below - continued). Peak Height Ratios per locusPeak height ratios were calculated for each locus
for 500 pg, 250 pg, 150 pg and 100 pg of DNA amplified with Idenfffifer 28 cycles. The table depicts the
average, the minimum and the maximum ratios observed.

150 pg 100 pg
AVE MIN MAX AVE MIN MAX
D8 68.50 44.98 89.49 78.18 49.44 99.57

D21 [7660 4539 |9645 |[8555 [55.17 |98.47
D7 9025 |[76.05 |[97.21 [s020 [54.24 @L
csF [77.70 |s6.40 [95.90 [7437 |e1.68 (PpZs2

D3 8474 |es.18 |9851 |7548 |45d8\" 87.40
THOL [76.20 [3314 [9069 |Pp26 |dMA | se.s89

D13 [7492 [4500 |97.37\ |W852 657 |[98.65
pi6  [7673 [5458 | 10900 | 80l5) | 56.72 | 99.40

D2 69.25 |38.10 (Q_¥5 w50 [3261 |7253
D19 82.93 | 52.06 Y 96.50x\ 7558 |46.80 |96.88
vWA | 80.74 2 99e$‘ 80.58 |54.24 |100.00

TPoxX |s8256 \\is (o4 [7275 |69.85 | 7565

D18 | 80.650 53.33\] 99.66 [8025 [6941 |96.02

XY G2 | 78® [96.65 [8237 [6822 |94.89

D5 71 {8827 8160 [s466 |6031 |100.00

FG 85.3¢\J 7297 9375 |8346 |[6044 |96.84
=L

\QO
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TABLE 8B. Peak Height Ratios over all loci:Peak height ratios were calculated for each locus for 1000pg, 500
pg, 250 pg, 150 pg and 100 pg of DNA amplified with Identifitiar 28 cycles. The table depicts the average, the
minimum and the maximum ratios observed over all loci. The average ratio plus two standard deviations of the
mean is also shown.

Standard | Average

Min Max Average | Deviation | minus 2
(StDev) StDev
1000pg | 74 99 90 3 84
500pg | 49 100 85 6 3
250pg | 42 100 81 5 71 XQ
150pg | 33 100 79 6 6@
100pg | 33 100 77 8 ‘el

x S
Note that the average minus two standard d&i&g’t\ons o(@ average PHR is a least 67% for 150
pg of DNA and above. The value is 61% f pg.qbe minimum PHR was seen to be 33% at
100 pg and 150 pg and 42% for 250 p ?’L’efor if a heterozygous pair at a locus in one
amplification has a PHR of 33%, the e 0 average 50% in both amplifications, the
second amplification should have A PMNR of é&st 67%. Using this guideline, no assignments

were incorrect. Q/ QO
VY«
VIIl. Guidelines for re&) sar@ amplified with Identifiler for 31 cycles

After sample%e a ¥ed in triplicate, the alleles which repeat in at least two of three
amplificati? e c@ngidered part of the Composite (or consensus profile). When data is
copied intoap '@generation sheet (or table), the composite profile is displayed in a
row below the e rows of the replicate amplifications. These are termed “repeating or
confirmed alleles”. Only confirmed alleles may be assigned to the most likely DNA
profile of a sample interpreted as a single source, whereas only alleles that are detected in
all three amplifications may be assigned to the most likely major DNA profile of a mixed
DNA sample. However, in order to be assigned to a profile, termed “Assigned Alleles”
for single source samples or the “Assigned Major” for mixed samples, the confirmed
alleles must meet the criteria described below. Non-repeating alleles may only be used
for comparison. These non-repeating alleles may be an allele from a minor contributor or
may be a PCR artifact.
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1 Low Template DNA (LT-DNA) Profile Production

For each case file, a final profile generation sheet should be created from the
profile generation sheet(s) from the relevant STR runs. This may include
injections from different runs particularly if a replicate sample had required re-
injection due to a failed size standard for example.

a.

The three individual amplifications and the composite profile should be

iv.

copied from the STR table for each sample from the case.

The a, b, c or pooled injections do not n@ to be copied.

If a sample was re-injected due tg\%or injection, only include the
data from the success&run. .&

If a sample was ihiécted g?t)ﬁ)ow, normal and/or high parameters,
but the high W I yielded the better profile for all loci,
the normal i(€¥¢lion

nj
Q {6& not need to be placed in the table.
Howe @ if so ci, for example small loci, were apparent in the

n % je ut were deemed inconclusive in the high
Qj& n as other longer loci were not apparent in the normal
were evident in the high injection, the appropriate loci

0
\ﬁaectio
O from jections should be used and combined in the table.
\g F

@}relevant run names should be listed in the table for each
plicate after the sample name.
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b. In the row beneath the composite profile, termed the “Assigned Alleles or

Assigned Major”, list alleles from the composite profile that can be
assigned to the single source profile or to the major component of the
mixture profile, respectively. If no such profile can be assigned based on
the guidelines below, list “mixture for comparison only” or

“inconclusive”, if applicable. Refer to the section of the manual entitled
“Allele Confirmation and Profile Determination” for detailed instructions
regarding allelic assignment.

C. Copy the chart sheet to a new file. \
&>

I. Right Click on the triple chart sheetQ
A\
il. Select Move or Copy, sgate a @ and under “To book” select

“newbook”.

ii.  Savethe Nem@ case number to the profile sheets
folder in th ma ment folder within the Highsens data
folder on etw

V. K@sh@?\he sample’s case file.

2. Sample eta
a. mpI components of samples with less than eight repeating alleles
o er, utosomal loci will not be interpreted or used for comparison.

@ es with more than 6 repeating alleles at at least two loci in the
composite profile will also not be used for interpretation or comparison.
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b. When examining a triplicate amplification result, one must decide if the

sample will be treated as a mixture of DNA or can be treated as a single
source DNA profile.

I. Samples with 3 repeating alleles at at least three loci must be
interpreted as mixtures.

il. Samples with 3 repeating alleles at less than 3 loci may be
interpreted as single source profiles. Refer to the interpretation
section below for allelic assignment. O\

iii. In some cases, a sample should be j reted as a mixture even if
there are not 3 repeating alleles ast 3 loci. For example, this
may be evident when ﬁéults at@llple loci are inconsistent
among replicate a N atlon

C. A locus in the assig rof|I g«ay be assigned a “Z” to indicate that
another allele ma es€®

d. ID 31 sampl eated \'e sourceDNA profiles are interpreted as

fOHOWS'AQ/ Q

I. \gve het@‘ygote type for a locus is determined based on the two
O talle @peating alleles in two amplifications. The heterozygote
pe 0 not have to show a specific peak balance with the
Q~ ing exceptions

v

iiQOIf two repeating alleles are clearly major alleles, any additional
repeating alleles, which are consistently minor, are not assigned to
the single source profile.

iii. When the same repeating allele is in the plus or minus 4 bp stutter
position, and is less than 30% of the major peak in two out of three
amplifications, and is less than 50% of the major peak in the third
amplification, the allele in the stutter position may not be part of
the heterozygote pair. Therefore, a Z is assigned.
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V. If repeating alleles are present, and one allele is consistently major

such that all alleles are less than 30% of this allele in all
amplifications, the major allele may be assigned a homozygote if
the criteria described below are met.

V. Homozygotes must be interpreted carefully.

1) An allele must appear in all three amplifications to be
considered a homozygote.

2) The presence of an additional aIIele@ne of the three
amplifications can be indicative %\ ic dropout.

* Butif one allel clearl major allele and the minor
allele(s) (ev t) are less than 30% of the major
allele in aI mﬁ cations, the major allele can be
y

as&gne{lbs a gote.

. Alt@a ive &%e non-repeating minor allele(s) are >30%

he re ng major allele, allelic drop out should be
sp cted’ and the locus is marked with a Z, to indicate the

O » High molecular weight or less efficient loci: CSF1PO,
Q THO1, D16S539, D2S1338, D18S51, and FGA if only
one allele could be called

» The largest locus with repeating alleiesach color

> All loci in samples amplified with less than 20
picograms in each replicate
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3) If alleles in one of three amplifications are completely different
from the other two amplifications, the assigned allele call for
that locus is inconclusive. For example,

Example 1 Example 2
Replicate a 8 8
Replicate b 8 8
Replicate ¢ 11,12 11
Composite Profile 8,72 , 8,7
Assigned Alleles INC @\ 8,7

e. ID 31 Mixture Sample Interpretation . (b
N
I. Determine the numt&;?ﬁ con@u ors to the mixture. A sample
oha @

may be considerm ast three or more contributors if
five or more repggatiig alielgs are present in at least two loci.
Consider w the Qapeating peaks appear to be true alleles or

are PCR tS.,\&

il. Det @ tt@re raticExamination of the profile from the
Q}m e

inj of ooled amplification products is often indicative of
\2\ ixtg.ratio.

O Mi>$g§amples with apparently equal contribution from donors

& nly be used for comparison. Data generated for all replicates

be used for comparison.
QP

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

STR RESULTS INTERPRETATION

DATE EFFECTIVE
04-01-2014

NUCLEAR DNA TECHNICAL LEADER 46 OF 47

APPROVED BY PAGE

&

V. Mixtures may be deduced or deconvoluted as follows:

a)

b)

02
Q
O\?\

QO

Major alleles can be assigned to a major component if they
appear in all three amplifications and if they are the major
alleles in two out of the three. A heterozygote pair can be
called if two out of the three amplifications show allelic
balance> 50%.

Homozygote types must be deduced carefully. If one allele
is clearly the major allele and the or allele(s) (even if
they repeat) are less than 30% o&r major allele in all
three amplifications, the maj e can be assigned as a
homozygote.

When the s ?‘allel@&mthm 30 to 50% of the taller
allele, |n st tﬁg’ plifications, it cannot be concluded

if the j r cor nt is heterozygote or homozygote. In
thl@ peak can be assigned to the major
ent

Q?allele could be confirmed, loci should always be
a Z in the following scenarios:

High molecular weight or less efficient loci such as
CSFlPO THO1, D16S539, D2S1338, D18S51 and
FGA

* The largest locus with repeating alleles in each color.
* TPOX, a locus prone to primer binding mutations- This
is relevant for mixtures that contain a homozygote and

a heterozygote which share the same allele.

* All'loci in samples amplified with less than 20
picograms in each replicate
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V. Note that mixture ratios may vary between the smaller and the

larger loci and in some cases larger loci may not be resolvable
particularly if only two alleles are apparent.

Vi. When deducing a mixture, if none of the alleles can be assigned to
the major component at one particular locus, that locus is not
deduced and is called inconclusive in the Assigned Major profile.

vii.  The DNA profile of an assumed contributor may be used to
determine the most likely profile of anothecontributor. Alleles
that are confirmed but do not belong to known component may

be assigned. Q

viii.  Minor components s d not duced without an assumed
contributor. In the S, aI that may be attributed to the
minor componen sho@@ly be used for comparison.

f. In addition to appl ()‘e g@e protocols to the replicates, the pooled
sample (which i sample of amplification products from
replicates a d be considered. Although the pooled sample is
not evalu ntly, if it does not confirm the allelic assignments
from t Catei ution should be exercised.

o"c’&Q

Revision History:

March 24, 2010 — Initial version of procedure.

September 27, 2010 — Updated procedure to include information for PowerPlex Y; deleted Cofiler and Profiler Plus
information.

April 5, 2011 — Updated procedure with detailed mixture interpretation guidelines. Predominant change is in Section VII.
Minor revisions to wording made to Section VIII.2.e.vii. Section VI.C revised to detail the handling of discrepancies
for overlapping loci.

July 16, 2012 — Specific worksheets were removed and replaced with generic terminology to accommodate LIMS.

April 1, 2014 — Procedure revised to include information for YFiler.
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Y-STR Mixturesof Male DNA

Other than at the DYS385 locus, the occurrence of more than one allele peak at one or
more Y-STR loci indicates the presence of a mixture of male DNA.

A.

In General

If the additional allele peaks are of similar height at one or more loci, the different
components are present in similar levels. If only either IQSlQ or DYS390
displays two alleles, and the other three loci show sim@peaks, the presence of an
allele duplication event should be considered. (b

Mixtures of male DNA with differentgevels of é}ng DNA will lead to unequal
peak heights for the different all Iee\ or on tem. If the ratio of the lower peak
to the higher peak is consistenpis( all Eﬂ@ith two allele peaks, the haplotypes of

the major and minor compo@ an badrferred. If this is not the case, the
possible presence of threej tritiés must be considered.
It is unreliable to sqgugiefﬁs}éles present at the DYS385 locus to determine

whether or not a% el ent or estimating the ratios of a determined

mixture.
N
Possible@%ﬁre C Qnent masked by -4bp stutter

Peaﬁ@ﬂhin @bp position from a main peak and less than 20% of the peak
gNts §D

hei are reported as true alleles. In a mixture the -4bp stutter could mask a
real mi@ omponent. Therefore individuals cannot be excluded from being a
minor coributor to a mixture if their alleles are in the -4bp position of an allele
from another individual.

Refer to the “STR Results Interpretation” section. Follow the procedures outlined
in the appropriate section.

1. Partial Profiles
2. Detection of Previously Unreported Rare Alleles
3. Samples with High Background Levels

Revision History:
March 24, 2010 — Initial version of procedure.
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To interpret the significance of a match between genetically typed samples, it is necessary to
know the population distribution of alleles at the loci that were typed. If the STR alleles of the
relevant evidence sample are different from the alleles of a subject’s reference sample, then the
subject is “excluded,” and cannot be the donor of the biological evidence being tested. An
exclusion is independent of the frequency of the alleles in the population.

If the subject and evidence samples have the same alleles, then the subject is “included,” and
could be the source of the evidence sample. The random match probability, or the probability
that another, unrelated, individual would also match the evidence sample, is equal to the
frequency of the evidence profile genotypes in the relevant populatiopf, Population frequencies
are estimated separately for the Asian, Black, Caucasian and His populations. Additional
population frequencies may be used for other population group a source contains more than
one frequency for a single population group, then the higheséc ency is used for calculations.
Allele frequencies are used for all calculations. P |Ie fre y estimates are calculated
according to the National Research Council re%g entitl e Evaluation of Forensic DNA
Evidence (National Academy Press 1996, p 6

Spreadsheets are used to automate th(,%l ulati \of the population specific genotype and profile
frequency estimates. The spreadsh@ re | ed in the “POPSTATS” subdirectory on the
network and explanations for the e are ded with the spreadsheets.

The population allele frequ core CODIS loci and D2S1338 and D19S433 are
derived from the FBI and ses.

l. Random Ma@~ &@'or Autosomal STRs

A. EnteXthe e&hce profile alleles in the Identifiler worksheet of the POPSTATS
spread ff-ladder alleles can be entered as decimals (for example, “12.2")
or as “>” Or “<” for values above or below the ladder, respectively.

B. For loci assigned a “Z” to indicate the possible presence of another allele, only
one allele is entered in the calculation spreadsheet. In this manner, the locus is
not treated as a true homozygote whose statistical values are determined by
squaring the allele frequency’(p Rather “Z” loci utilize the probability only of
the one assigned allele (2p), which allows the second allele to be anything.

C. The overall profile frequency estimate for each group is calculated by multiplying
the individual locus genotype frequency estimates together.
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D. In the standard scenario, homozygote genotype frequencies are estimated for each

population using the formulgp(1-pP for 6= 0.03 and heterozygote genotype
frequencies are estimated using the formujg;.2p

E. Genotype and profile frequencies are also estimated for isolated populations (i.e.,
“evidence and subject from the same subgroup (isolated village)”) and for
relatives using the formulas in the National Research Council Report.

F. For each population, the overall profile frequency estimate under the standard
scenario 00=0.03 unless there is reason to suspect th '{hdé‘mxé DNA and
subject are from the same subgroup” or a relative of ubject left the biological
sample.

G. Calculations and allele frequencies 5@ retam(én the case file for referral at a

later date if necessary.
'\\ P
Il. Random Match Probability for @R
S

A. The frequency for TR ype is estimated by counting the number of
times the haplot cugsS'igd€ach of the population databases and dividing by the
total number QN id“('f m the database.

1. A@)typ @at has not been previously observed in the Asian database,
in

& ' %&s 196 individuals, would be reported as “less than 1 in 196
lang~

otype that has been observed once in the Asian database would be
reported as “1 in 196 Asians”.

3. A haplotype that has been observed 5 times in the Asian database is
reported as “1 in 39 Asians” (5 in 196 is equal to 1 in 39).
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B. For Y-STR haplotypes, use the US Y-STR database to estimate haplotype
frequencies.

1.

2.

o
gs
@)
~—

Using Internet Explorer, navigate to www.usystrdatabase.org

Enter the Y-STR alleles from the profile into the drop-down boxes on the
screen.

To specify a value not listed in the drop-down box, enter the value in the
text box next to the drop-down box. O\

o
QQ
a) Standard ladder aIIeI ch asg

The following value types are allowed:

b) Off-ladder allele v 2.2"

C) Off-ladder low- o uch as “<15” or “>21”

d) Null allele: e mple is believed to contain a
legitimate Ifele, @ xample, due to a primer binding site

mutation.
e) Nod “*7 s %@efault value. Loci with * are treated as wild

CIicggAa% \'Q
Q) %)

I dov@br the results. The website reports the number of times the
as observed in the database, the observed frequency of the
, and the upper bound of the 95% confidence interval. These
are reported for each of the populations in the database (African
AnYerican, Asian, Caucasian, Hispanic, and Native American) and for all
of the populations combined.

Click “Show Details” for a summary table.

Adjust the margins of the page by selecting “Page Setup” from the printer
menu at the top of the page and changing the top and bottom margins to
0.5, then choosing “OK”.

Print the screen by selecting “Print” from the printer menu at the top of the
page and selecting a printer.
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10.  Verify on the printout that the Y-haplotype alleles were correctly entered
into the website.

11. If both autosomal and Y-STRs are typed, the results are reported
separately
llIl.  Combined Probability of Inclusion (CPI) for Mixtures
The combined probability of inclusion (CPI) is defined as the pr&bability that a randomly
selected individual would be a contributor to a mixture of la DNA alleles. In other
words, it is the expected frequency of individuals who co I@se included as potential
contributors to the mixture because all of their aIIeIes& beled in the evidence profile.
CPI can only be used if all of the foIIowv\gr‘curb ces are met:
* When the evidence sample co Qp\sa ogd’educible mixture.
* When the alleles of the ass (ée d kr@sample are labeled at all of the conclusive

loci in the evidence sampl

A conclusive locus is a wit@cordam or repeating alleles. If an evidentiary
sample is amplified amonte, loci with concordant alleles (HT-DNA samples) or
repeating alleles NA s es) are determined. Loci that are designated as “NEG”
(for negative) og) " (f @onclusive) are not used in the CPI calculation. To avoid
fas, etermination to deem a locus inconclusive in the evidence

the possibiliQ~
profile muﬁg mad r to viewing the comparison sample profile.

CPlis calcula@gnecessary) after the DNA profile of the comparison sample(s) is
determined to b€ included in the evidence sample. The CPI is calculated for informative
samples. If RMP values have been generated, the CPI may not need to be calculated. The
CPl is reported in the evidence report.

The comparison is based on the previously determined allele calls. If any of the alleles of
a comparison sample are missing from the evidence profile at conclusive loci, CPI is not
appropriate.
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A. Computing CPI
1. Open CPI worksheet named “CPI.xIs”

2. In cells A9 through P9 of the Data Entry worksheet, enter each allele that
is labeled in the evidence profile at conclusive loci, up to 10 alleles per
locus. Alleles should be separated by commas and/or spaces. A profile
from a PG sheet may be pasted into cells A9 through P9. All alleles that
are labeled at conclusive loci in all amplifications must be entered

3. Press the blue “Run CPI macro” button. The @for the Black,
Caucasian, Hispanic, and Asian populatlo%(@pears at the bottom of the
Results worksheet. 6

4. Print the results by selecx P?e > thlle in the Results worksheet.
The printout will mcludel&Q all tered and the results.

Note: \(l/ \

Off-ladder alleles may terekéu either 15.x format or as “<” or “>". 5/2N
will be used as the @uenq@an off-ladder allele.

B. Interpretation \AQ/ \Q

Results @ése or each of the four populations: Black, Caucasian,
HispaQ\,~ d Q# The probability of inclusion is stated in the report.
Compined ability of Inclusion is the expected frequency of individuals who
are car nly alleles that are labeled in the mixture in question, and if tested
could poté&ntially be included as contributors to this mixture. It is the expected
frequency of individuals who could be included as potential contributors to the
mixture because they do not carry any alleles that are not labeled in the evidence
profile.

Revision History:
March 24, 2010 — Initial version of procedure.
April 1, 2014 — Removed references to specific Y-STR amplification kits.
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A comparison profile must be available in order to use FST

Whether or not the source of the comparison profile contributed to a mixture is the
relevant question. Depending upon the context of the case, a comparison profile may be
from a suspect or a victim or may be a single source or deduced profile within a case.
Profiles of known contributors to the evidence sample may be used, if available. For the
majority of circumstances, a suspect should never be treated as a known contributor.
Every attempt must be made to generate a full profile for a known or a comparison
sample.

\é
O
O

A. FST can be used for the following nw‘ed san@

1. The DNA profiles of t \(naj @i the minor contributors cannot be
determined; howeve q}e mixtumeAs suitable for comparison.

Il. Sample Criteria for using the FST

2. The DNA proflle@oa egﬁmnor contributor(s) cannot be determined but
the sample |Qtj:tabl comparison. Moreover, the deduced profile of

the major, u not consistent with the profile of the comparison
sampl is case, the random match probability should be used to
calcu s@u tical value for the deduced DNA profile of the major

FST should be used for comparisons to the minor

3. ; Infoéﬁve mixtures within a case

a. All informative mixtures with which a comparison samgkn be
positively associated through a qualitative assessment should be
tested using FST. Not all mixtures generate probative results. For
example, the DNA profile of a homeowner found on an item
within their home is most likely not informative.

b. Moreover, if no conclusions can be drawn regarding whether a
comparison sample contributed to an informative mixture, the LR
can be calculated.
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C. Exceptions may include multiple samples from the same item if the

comparison sample is consistent with the deduced major
contributor for which RMP is calculated.

4. Suspect comparisons

a. FST should be applied to mixtures to which a comparison sample
can be positively associated. If multiple items within a case are
positively associated to a suspect, FST should be applied to each
mixture, as it may not be feasible to detefmine in advance which
items will be most informative to the caség‘m

b. If multiple swabs are taken fro &%lngle item, it may not be
necessary to use F for e For example, if Swab A
generates a dedu & nd Swab B from the same item
generates a non umg:g ture, statistics may not be necessary
for Swab B |f co on sample’s profile is consistent with
the deduc flle§§)m Swab A, for which RMP can be

calculate(Q

B. The random @Qroe@ (RMP), not FST, will be used for the
following sam%

our @r file

% duc@}{li)r and/or minor profiles

3. Q NA profile of the major and/or the minor contributors were not
mined previously, but the sample could be deconvoluted, an attempt
should be made to deduce these profile(s) so that RMP may be used. In
this situation, an additional evidence report must be issued.

C. Effect of relationships among the comparison sample, the known, and the
unknowns.

1. There is no restriction on the relationship between the known(s) and the
comparison sample.
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2. FST assumes however that the unknown persons in the model are

unrelated to one another and to the known(s) and the comparison sample.

a.

D. Partial Profile\sAQ/ X,

rence s @es may have partial profiles and data fields for these
@ Ies\@be left blank.
e

pr

1. E

In the event that it is asserted, for example, that the suspect’s
brother is the source of the DNA, FST cannot account for this
relationship.

However, as stated in C1, FST can still be used if the comparison

sample (the suspect for example) and the known contributor(s) are

related.

If the unknown contributors are thoug%Qo be related, request

victim and/or elimination samples.

I. If a victim or an elimination ple was submitted, and
he/she can be qualitative& sociated with the evidence,
that victim or el 'nation% ple may be used as a known.

il If the victi imin sample can be excluded as a
contributoh\mt\at S should not be used as a known.

ii. If no i wnination samples were submitted,
calc e lé\vith no known contributors in the model.
ThQ um@on that the unknown person(s) are unrelated

o

, If @ comparison or a known sample is partial, loci that are not

ete or blank will be not used in the calculation. In other words, the
ram will only utilize loci that display allele calls for a comparison or a

known sample.

a.

Known samples should not have partial profiles. If for example, an
assumed known is missing two loci, these loci will be omitted from
the calculation, even if the evidence and the comparison sample
display results. Please consider this when building the hypothesis.

Comparison profiles may be partial although every attempt should
be made to generate a full profile.
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Hypothesis bu

ilding

Hypotheses are built based on the data and the relevant question. For the majority of
mixture comparisons no more than one, or at most two different scenarios should be

calculated.

A. Assuming one or more known contributors

1.

If a profile is consistent with the profile of the major contributor to a
mixture, the profile may be assumed as a knowb\

Other exemplar DNA profiles which are @pated to be present on an
item and are positively associated wit: mixture may be used as a
known in the calculation. som these samples, an alternative
scenario should also be & 0 known contributors.

a. For exam VIC positively associated to scrapings on
his/her ow |r own vaginal swab, or to their own car,
they ma use s a known and only one scenario may be
repor

er if |ct|m is positively associated to a mixture found on
Item a less immediate connection, such as a gun, or another
cr| ne item, they may be used as a known, but a second
o without this assumption should also be calculated.

v r words, the second scenario should not include the victim as a

O own in the calculation.

&er certain case scenarios, the hypothesis may assume a second suspect
as a known contributor. This circumstance is generally very rare, but if
encountered another calculation without this assumption of a known
contributor must be performed.
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B. Effect of the choice of number of contributors
1. The number of contributors invoked to explain the data will have an effect
on the likelihood ratio. For a given hypothesis, using the minimum
possible number of contributors will usually result in the lowest possible
LR.
2. Use all available information, including assumed known contributors, to

determine which pair of hypotheses with how many contributors to use.

Only in the rare instance where the data supp&&more than one scenario
additional calculations may be performed.

>
S

IV.  User defined factors that affect the drop- ovnd dro@ rates

A. Drop-out rates vary dependlng\bpon Qj(}mount of template DNA in a sample.
The template amount is user and the program interpolates the
dropout rate based on |on . Drop-in rates depend on the number of
cycles used.

1. If dlﬁerent@atggunts were amplified in different replicates, select
the rep most information. Alternatively, use both replicates,
but s st template amount amplified. In this manner, the most
c vat @)p out rates are used by FST.

2. diff template amounts were amplified using different cycling
par rs, select the run with the most information. Do not combine
r across cycle number settings. The program uses different drop-out
an¥ drop-in rates for 28 and 31 cycle samples.

3. Drop-out rates are programmed for samples amplified with 28 cycles with
template DNA amounts ranging from 101 pg to 500 pg per amplification.
Samples amplified with more than 500 pg should be entered as 500 pg.
Samples amplified for 28 cycles with 100 pg should be entered as 101 pg.

4. Drop-out rates are programmed for samples amplified with 31 cycles with

template DNA amounts of 100 pg per amplification and below. Therefore,
for example, a sample amplified with 105 pg for 31 cycles should be
entered as 100 pg.
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B. Drop-out rates also vary depending upon the number of contributors to a mixture.

Generally for a given locus and template amount, the drop-out rate is higher for a
three-person mixture than a two-person mixture. This will affect the LR and
therefore this section contains supplemental information on how to evaluate the
number of contributors.

To determine the number of contributors to a sample, follow the OCME mixture
interpretation guidelines.

| o)
1. Two-person mixtures \

a.

Excluding stutter and other expl e artifacts HT-DNA mixed

samples may show thiee or m abeled alleles at a locus. Other
indications of a t son *DNA mixture include observed

peak height rati etw rQ single pair of labeled peaks below
60.5% at sev OCI \

For LT-D O‘?mx amples may show more than two loci with

three ore r tlng labeled alleles. If this is not the case, and
ow inconsistent results among replicate
\at& cat

“the sample may be categorized as a mixture.

ure can be deconvoluted, and fewer than eight alleles
and could be minor component alleles, the sample should
be evaluated as a two-person mixture with FST. Rather this
ample is not suitable for comparison to the minor contributor.

Consider unambiguous allelic sharing in this determination.
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2. Three-person mixtures

a.

b.

HT-DNA samples are considered three-person mixtures if there are
five or more labeled peaks in at least two loci over two
amplification replicates, excluding stutter and other explainable
artifacts. If only one amplification is done, at least one locus must
show five or more labeled peaks.

LT-DNA samples are considered three-person mixtures as follows:

I. Five alleles are present at at leas

profile. O

tt(qo loci in the consensus

il. Stutter and other explainable acts should be considered
when counting the numbera{\alleles at a locus.

iii. Inconsistenci;ftwjmong.ﬂJ replicates may indicate the

presence of\ rd co

tor.

For some t -per@nixtures additional criteria may be
explored. | oren@ iology study (Perez et al CMJ 2011:393-
405), the act ICs listed in the two tables below were only
obser@in co d mixtures with more than two contributors.

V3

C,

"2 Ioci@B’ZS repeating alleles

N~ HT-DNA Mixtures

2

ent loci with> 5 alleles in one replicate

\J
alleles

.@Eus with> 5 repeating alleles arxll other locus witke 5 different

> 8 loci with > 4 different alleles

Table 1A. Characteristics of HT DNA mixtures with more than two
contributors
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LT-DNA Mixtures

> 2 loci with >5 repeating alleles

1 locus with> 5 repeating alleles and 2 other loci with different

alleles

> 6 loci with >4 repeating alleles

> 1 locus with 7 different alleles P

> 2 loci with 6 different alleles \O\

1 locus with 6 different alleles ard3 Iog'\@'S different alleles
> 5 loci with five different alleles b\‘

> 8 loci with >4 dlffil’bQ Ieleso\

Table 1B. @ktlcs of\lf'l' DNA mixtures with more than two

contributors . hat -DNA two-person mixture had 8 loci with 4 or
5 different aII he a nal alleles could be attributed to stutter.

C. Drop-out rates @Qﬂe@@wg upon the approximate mixture ratio of the

contributors.

If Qo major contributor, the user specifies that the mixture is
‘ ” and the program will use drop-out rates for 1:1 (or 1:1:1)

; turesb
2. I@thure has a major contributor whose profile can be deconvoluted

acelrding to the OCME mixture interpretation guidelines, the user
specifies that the mixture is “deducible”.

a. The deduced profile should have no fewer than 8 alleles over 4 loci
(HT-DNA) or 6 loci (LT-DNA), otherwise consider the sample
non-deducible.

b. In this case, FST should only be used if the person of interest is not
consistent with the major contributor’s profile.
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V.

Instructions

In the sections that follow, the user is guided through instructions for setting up files,
running the FST program, and interpreting the results.

A.

Creating Evidence, Comparison, and Known Contributor Files for FST

Evidence, comparison, and known contributor profiles can be uploaded into FST
instead of being entered manually. In order to be uploaded, files must be
formatted as tab delimited text files, as shown in Tableé&and 2 below.

For comparison and known contributor profiles, zygous alleles must appear
twice. Tri-allelic loci may not be entered, as t ogram assumes that there will
be a maximum of two alleles per Ioc?i. Inconq te or negative loci should be left
blank for comparison and knowr\m es ell.

To create a text file for a c@arls g‘?(nown contributor profile from an allele
table in Excel:

1. Open “Ma pect tlm Profile for Upload.xIt”

2. From the y one donor’'s name and profile. Alleles can be
separ and/or spaces.

3. sor eII A4 in Sheetl of “Make Suspect or Victim Profile for

4, oose “Paste Special’, then “values”, then “OK” to paste
ofile into the row.
5. Clj here else in the sheet. Then press Ctrl-m to run the macro.
6. @ results will appear in Sheet3. Verify that the values in Sheet3 are
correct.
7. Save Sheet3 as a tab-delimited text file using the donor's name or some

other identifying information as the file name. Click “OK” and “Yes”
when prompted.

8. Close “Make Suspect or Victim Profile for Upload.xlt” (no need to
save this time) and re-open it in order to create the next text file. If
the file is not closed and re-opened, the next profile will not be sorted

properly.
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LOCUS ALLELE1  ALLELE 2
D8S1179 12 14
D21S11 28 32.2
D7S820 10 11
CSF1PO 10 10
D3S1358 14 15
THO1 9.3 9.3
D13S317 11 11
D16S539 11 13
D251338 20 25
D19S433 14 14 \
VWA 18 18 \O
TPOX 8 8 (b,
D18S51 12 15 Q
D5S818 11 13 6\
FGA 22

Table 2 Format for uploadable cmqkarls

To create a text file from

1. Open “Mak
2. From the
all thre

p(@}?

22 '\b‘

o

@Qnown contributor profiles.

|den® able in Excel:

for Upload.xIt”
copy both amplifications for an ID28 sample or
cat a

n ID31 sample for one item. For ID31 samples, do
the d sample or the composite profile. Alleles can be

mmas and/or spaces.

or on cell A4 in Sheetl of “Make Evidence File for

k, choose “Paste Special”, then “values”, then “OK” to paste

ce profile data into rows 4 and 5 for duplicate amplifications or 4, 5,

4, ?T?li ,
and 6 for triplicate amplifications.

5. Click anywhere else in the sheet. Click on the green button to run the
macro.

6. Sorted results will appear in Sheet3. Verify that the values in Sheet3 are
correct.

7. Save Sheet3 as a tab-delimited text file with an appropriate file name.
Click “OK” and “Yes” when prompted.

8. Close “Make Evidence File for Upload.xIt” (no need to save this time)

and re-open it in order to create the next text file. If the .xlt file is not
closed and re-opened, it will not sort the next profile properly.
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LOCUS REPLICATE ALLELE 1 ALLELE 2 ALLELE 3 ALLELE 4 ALLELE5
D8S1179 1 10 14
D8S1179 2 10 14
D8S1179 3
D21S11 1 28 29 30 30.2
D21S11 2 28 30
D21S11 3
D7S820 1 10
D7S820 2 10 11
D7S820 3
CSF1PO 1 10 11
CSF1PO 2 10 11
CSF1PO 3 O\
D3S1358 1 14 15 16 é\'
D3S1358 2 14 15 16 . \Q
D3S1358 3 b‘ .Ké
Etc... \\\ OO
Table 3. Format for upload dencg amplifications with duplicate runs. If triplicate
runs were performed, da the, amplification would appear in rows associated
with REPLICATE 3, indicatgd by AN in the second column. . Off-ladder alleles are
acceptable as a wh mber, imal, or “<” or “>". The macro limits the number of
alleles per locus dditj lleles must be entered manually.
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B. FST Home Screen

/2 Home - Microsoft Internet Explorer provided by Office of Chief Medical Examiner

(=]
Sy ' ES cckinz1F F - g [ | [ =
ol & | http:/jocmednastgapp0l/FST_TEST/(S(ymadacgkioz 1 FrS552epdod ST FrmMainsorean, aspx i | st [ 2a5 -._' Google L
Dy
File Edit ¥iew Favorites TIools  Help
2 windows Live |B:n-;| [ 0] v|J what's New  Profle  Mal  Photos  Calendar  MsM Share ‘ e cwoe T g ‘ [+ signin
- Favorites | o5 @ Sinnested Sies + 2 | Customize Links
& Hame: | | T’-} & -3 F_mjl * Page v Safety = Tools = @- 2
a
Forensic Statistical Tool
Home | Admin Welcome CSClaamitchell
Home

Comparison Type:

Select Comparison T_.|'_-EZ| SuspectUnknown
Suspect Profiie 1:

Suspect! Name

O\

o -
| \J e() F,i’ili’ilil’dmcahntfanet ’?l*‘glﬂﬂ% 2z
Figure 1. Home Scr@of Forensic Statistical Tool (FST). After deciding which model to use,

as outlined in Part I, parameters are specified and files are uploaded (or profiles are manually
entered) through the FST web interface.
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/2 Home - Microsoft Internet Explorer provided by Office of Chief Medical Examiner =, |EI x|
@_-?;v IE http:focmednastgapp0l(FST_TEST/(S(ymadgogkige 1 feSs52epdod s frmMainscresn, aspx j 42| X ﬁ\inog\e £
File  Edit Wew Favortes Tools Help

B windows Live |E!n-:_| [ 0] vH what's Mew  Profile Mal  Photos.  Calendar MSM Share | e w2l a3 | [+ signin
o ; Pl e e e

1« Favorites ‘ e & Siggested Sites £ | Customize Links

& Home | | B o B - 1 mmov Pagew Sofety - Tooks - g 2

x

Forensic Statistical Tool

Welcome CSC\aamitchell

Home

Comparison Type: \'O

Select Comparison Type] S

Suspect Profile 1:

58

Done N [ [ | [ [Sdiocalintranet Chov | WMAD0% - g

Figure 2. Selec?% app te test scenario from the “Comparison Type” drop-down box.
Options are listedbin below. The option selected here is Suspect 1 + Unknown 1 /
Unknown 1 + Unkno , Which is used for a two-person mixture with a suspect profile, but no
victim profile. Note: this language will be changed to Comparison + Unknown / Unknown +
Unknown when the program has been updated.
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Numerator Denominator
(Prosecutor’s Hypothesis) (Defense Hypothesis)
Comparison + Known Known + Unknown
Comparison + Unknown 2 Unknowns
Comparison + 2 Unknowns 3 Unknowns
Comparison + Known + Unknown Known + 2 Unknowns
Comparison + 2 Knowns 2 Knowns + Unknown

Table 3. Numerator and denominator options available in FST. “Comparison” refers,to the test profile of interest.
This profile is often from a suspect, but could belong to a victim or an elimination le. “Known” refers to an
assumed known contributor. “Unknown” refers to a randomly selected individu a population of individuals
that are unrelated to the Known, Comparison or one another. Please note t ditional scenarios are available in
the drop down menu, but these are not functional right now. *\6

O
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/2 Home - Microsoft Internet Explorer provided by Office of Chief Medical Examiner ;lglgl
@A’; - |g, http:/focmednastgapp01/FST_TESTiS(ymgdgogkinz1FcE552epdod 5/ frmMainscreen, aspx j i?:‘ )i ﬁ Google £|‘
File  Edit Wew Favortes Tools Help
2 7 windows Live |E!nq [ 0] ‘ J what's Mew  Profile Mal  Photos.  Calendar MSM Share | Tl e = 3 | [+ signin
Lo Favorites: | s @8 Supgested Stes - | Custorize Links
gHome | | ”:ﬁ =/ -2 1—51 = Page = Safety - Tools » @- 2
Forensic Statistical Teol
Home | Admin / Welcome CSClaamitchell
Home
Comparison Type:
Select Comparison T_.|'.=e:| suspect!+Unknown1/Unknown1+Unknown2
Suspect Profile 1:
Suspect! Name [
) .
Darne ,7 ,7 ,7 ’7 ,7 lil'ﬁ Lacal intranet ,T‘ A0 - g
Figure 4. Speci O.(&;}? or 0.03. For all routine testing pertd at OCME, the default

value of 6=0.03 is Obé
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C. Uploading Files and Running FST

/2 Home - Microsoft Internet Explorer provided by Office of Chief Medical Examiner - ;lglﬂ
@_T; - IE, http:/iocmednastgapp01/FST_TEST/(Siyma4acgkigz 1Fcsas2epdods ) FrmtainScreen, asps j “f. A ﬁ Google 8] i':
File Edit Yiew Favorites Tools Help

J What's Mew  Profile Mal  Photos  Calendar MSM Share | ﬁ‘ e N | ¥l sSignin

2 B windows Live |Bin-;| B -

57 Favorites ‘ T E Suggested Sitee » @ | Customize Links

Eriome | | Pt v Bl - [ g - Page - Gafety~ Tools+ -

8

-

Forensic Statistical Tool

Welcome CSChaamitchell

Home ’\
Comparison Type: (6

Select Comparison Type:| Suspect!+Unkno

Suspect Profiie 1: _ \\ O
Suspect! Name [Jehn O °"—%\(L O
Q? [ L co
<& T
A X, Click GO to
@ Q advance to the
Q @ Data Entry
0@ Screen
O

=

Done )4 [0 [ |83 Local mtranet [“5 = [# 100%

g

Figure 5. Enter the Comparison Profile name (called “suspect” here, to be updated soon) in the
appropriate space on the Home Screen, then click “GO” on the bottom of the Home Screen to

advance to the Data Entry Screen. Ignore the “BULK” option as this is reserved for q
control purposes.
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/2 Hp: K1 + UL/ Hd: U1 + U2 - Microsoft Internet Explorer provided by Office of Chief Medical Examiner =100 =]
@_ﬁ )% |&] hetpi/focmednastoappOL/FST_TEST/((ymadacskioe LFe55522nded5)) PSP aspx 52 x ﬁeoogle B
File Edit Wew Favorktes Tools Help
% 7 windows Live |Eir|-;| B 'H ‘What's Mew  Profile Mal  Photos  Calendar MSM Share | @ w2l Ay ‘ [+ signin

o Favortes | o @ Sunested Stes + B | Customize Links

& Hp: KL+ U A 1+ Lz | I fi - B - - page- Sty Toos - @~

Forensic Statistical Tool

Welcome C5C\aamitchel|

Hp: KA+ U4 Hd: U1+ U2

FB#: IFEI11-xx>;><x Suspect#: |FEIW1-Sx><xx ltem: |S'\pah of Knife Har %é E:

T — - &6\
THI 0125317 0195433
N ] N [ % INC ]
A TROX \c A
M =l m \O Im_ FI;; -

B itk ik ok O Click
&4 Frofle or John Q. Suspect
, “Upload” to
Deducible] Mo | ¥ DNA Quant(in pg ILH| pload ¢
\ B advance to the

Office ijf\‘,m@lfkﬂmmsr‘heﬁm OF New York. All Rights Reserved Flle Upload

E
Dane S | | | | | ‘ |H—J Lacal intranet ca v | ®aow -
—

4

Y N
Figure 6. Evidencs, Cor@“son, and Known File Upload. Enter case information (FB number,
suspect number if ap le, and item description) in the appropriate boxes on the top row.

Enter the total amount of template DNA amplified in each replicate on the bottom row rounded
up or down as appropriate to three digits. For example, enter 253 pg for sample with a
concentration of 50.5 pg/uL (5 uL x 50.5 pg/uL = 252.5 dg)portant: If a 100 pg sample is
amplified for 28 cycles, enter 101 pg, and if it is amplified for 31 cycles enter 100 pg. If a
sample was amplified with two different template amounts, enter the higher template amount.

For mixtures, select “Yes” or “No” in the Deducible drop-down box. For single source samples,
the Deducible option is not available.
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Verify that the comparison and/or known(s) name(s) entered on the Home screen appear on this
screen below the evidence profile entry area.

Click “Upload” in the bottom row to advance to the File Upload Screen. Allele calls may be
entered manually, but uploading the profiles is the preferred option.

,’j Hp: K1 + U1/ Hd: U1 + U2 {Upload Profiles) - Microsoft Internet Explorer provided by Bffice of Chief Medical Examiner = |E| x|
@.-’-‘,’ - IiL http: ffocmednastgapp01 {FST_TEST/iS(vmgdgogkinz1Fe555 2epdod 5y FSP . aspx: j $2| % Iﬁ&uug\e Pif=if
File Edt Wew Favortes Tools Help
% 7 windows Live |Ein-;| E v‘ J What's Mew  Profile Maill  Photos  Calendar MSM Share | Tl g e a;, | [+ Signin
.7 Favarites ‘ S & suggested Shes v+ 2 | Customize Links Q
& Hp: K1+ UL} Hd: UL + U2 {Upload Profilefs) | I - Eﬁi\ ~ Page~ gafety- Tookse i@
E‘\Q)rensm Statistical Teol
Welcome CsSClaamitchell
Hp: K1 +U1/Hd: U1 + U2 Hp: K1 + U1/ Hd: U1+ U2 {Upload Profilels)
A
FB#: |FE11—X)<)<>U( Suspect#: |FEI11-Sxxxx V \ ltem: |Swah of Knife Handle
suspect Profile: | (\‘J ¢ V [Erowse-. |
O X\
Evidence Profile: | P A [ Browse... |
DsJucntIsIH-‘: 'I DA Qua r.@V C Preview m
: 82010 Office OF Chief Medical Examiner The City OF | rk. All Rights Reserves
.|
[bene [ [ [ [NJtecaintranet Ta v | WA0% ~

Figure 7. File Upload Screen. Browse to select Comparison (Suspect), Known (Victim) and
Evidence files. Case and sample information may be entered or corrected on this screen, if
necessary. If information was entered on the previous screen, verify that it correctly appears on
this screen.
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/2 Hp: K1 + K2/ Hd: K2 + U {Upload Profile/s) - Microsoft Internet Explorer provided by Dffice of Chief Medical Examiner = |_I:l ll
@_v‘\_’—\_y - Ié, http:{focmednastgapp01 (FST_TEST/{ 5 afejlaSSzosf4mineniceds ) frmSslectCase: . aspx j f‘? )i ﬁ Google £;'
File Edt Wew Favortes Tools Help
2 B windows Live |Einq E v‘ J What's Mew  Profile  Mal  Photos  Calendar  MSM  Share | m‘ - wmr [T] = a‘f;, | [+ Signin
o7 Favarites ‘ i @ sungested Sies = @ Customize Links
Uul | E Hp: K1+ Ut s UL +12 Ing Kt +K2j H K2+ U | | v B - Ll g v Page -+ Zafety s Toolse @e 7
=
Forensic Statistical Teol
Home | Admin Welcome CSClaamitchell
Hp: K1+ K2/ Hd: K2 +U Hp: K1 + K2/ Hd: K2 + U (Upload Praofilels
FB#: |FB11-xxxxx Suspecti#: [FB11-Sxwooc Item: | Swab of Knife H%
Suspect Profile: | [ Browse... Q
Victim Profile: | o | Browse.. | 6\
Evidence Profile: | N Browse &
L \
DeiL|CiuIe|l-l-:- v-l DINA Quant(in pa)| 100 \\ Previe
ﬁﬁ Of Chig, xaminer The City Of New York. All Rights Reserved
C) QO |
[pane \\ Y [ [ [ [NJtecaintranet Ta v | WA0% ~

Figure 8. If a model i L@gﬁ a known contributor was selected, there will be space to upload a
known profile on the Upload Screen.
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/2 Hp: K1 + U1/ Hd: U1 + U2 (Upload Profile/s) - Microsoft Internet Explorer provided by Office of Chief Medical Examiner 2 |E| x|
@_-?3 - Ié, http: ffocmednastgapp01 {FST_TEST/iS(vmgdgogkinz1Fe555 2epdod 5y FSP . aspx: j i‘?. )i ﬁ Google ﬁi':
File Edt Wew Favortes Tools Help
2 B windows Live |Einq E v‘ J What's Mew  Profile  Mal  Photos  Calendar  MSM  Share | g v e [T e Ag | [+ Signin
o Favorites | o @ sungested St + 8 | Customize Licks

@ Hp: K1+ UL Ha: U1 + U2 (Uisload Profilejs) | | v B - Ll g v Page -+ Zafety s Toolse @e 7

=

Forensic Statistical Tool

Welcome CsSClaamitchell

Hp: K1+ U1 Hd: U1 = U2 Hp: K1 + U1/ Hd: U1+ U2 {Upload Profilels)

FB#: |FB11-xxxxx Suspecti#: [FB11-Sxwooc Item: | Swab of Knife H é

Suspect Profile: [\FBIOLOGY_MAIN\alidations\stalistical ton/\Parameter Testing\Study 2b - Tv][ Browse... !

Evidence Profile: [[\FBIOLOGY_MAINValidations\statistical tao\Parameter Testing\Study 25 Tv|[ Bowse.. | b\
Decucible[Me =] DMA Quant(in pg){100 ,\ !E;'EW &

Click “Preview” to
view uploadec

.r(\g =
(A ‘ l_l_l_f_l_l_l'ﬂmcalintr’anet ’q_-\ﬂ.i_mn% e
v &
Figure 9. After brow to select Comparison, Known, and Evidence files, click “Preview” to

view uploaded data. Case and sample information may be entered or corrected on this screen, if
necessary.
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/2 Hp: K / Hd: U {Upload Profile/s} - Microsoft Internet Explorer provided by Office of Chief Medical Examiner

-1ol x|
@:\J - |g, http:/focmednastgapp01(FST_TEST{S(ymgdgogkinz1frsss2epdeds fyFileUploadFileuploader . aspi j i’” ): ﬁ Google £i'i
File  Edit Wiew Favorites Tools Help
2 B windows Live |B:nc_| [ 0] .H what's New  Profle  Mal  Photos  Calendar  MSM  Share ‘ g + wmow [T] o= a3 ‘ [+ signin
.7 Favorites | ':5 @ Sugaesked Sikes = 8 | Customize Links
& Hp: K { Hd: U {Upload Profile/s) | | ﬁi =& - [ @: - Page~ Safety - Tools - @— >
=l
Forensic Statistical Tool
Home | Admin Welcome CSClaamitchell
Hp: K1+ U Hd: U+ U2 Hp: K1+ U1/ Hd: U1+ U2 {Upload Profilels)
FB#:IFEIH-xxxxx Suspect#: |FB11-Sioc tem: |Swab of Knife H%
Suspect Profile: |
Evidence Profile: |
Denu:nalalu: VI DMNA Guant(in |:--;|‘.1'3-=‘3
Profi of [T ] ; ‘ | ; | | ’
dohn Q. l2g2s | [tz 1717 [7.7
L|5|:=Pt_|
) 1 0,11,12 (10 L ‘8.%1 1
Exaants ] 3,12 16, 7( '-'\ 12,12 7
112 10,1 Q d 2 NG 16 12,13,14.15,15.2,16.2 | 16,17,18,19,20
%\*&r‘hh N caminer. ‘rmm Of New York. Al Rights Resarved
O b
I & \\‘ T [ N3 Local intranet Ca- | Blm - g
Figure 10. Proflle reen Uploaded data will be shown here. If a file was selected in

error, click on “Home he upper left hand corner to start over. If all information is correct,
click “Compare” to run the analysis and generate results in a PDF file.
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Forensic Statistic Comparison Report

FB#: FB11-00:xx Suspech FB11-Sxoox ltem: Swab of Knife Handle DMNA Quant{in pg): 100 Input By: CSClaamitchell
Hp: John Q. Suspect (Suspect) + Unknown1 Hd: Unknown1 + Unknown2 Deducible: No
Profiles

Profile D851179 D218511 D7S820 CSFIPO D351358 THMM D138317 D165539 D251338 D19S433  vWA TPOX  D18551 D5S818 FGA

Profile of
John Q.
Suspect
1215 2829 1411 092 4747 77 1194 98 1617 12152 1620 ( 1618 1012 224
Evidence Q
1 11,1215 282931 104112 10 1817 7810 111314 10 12,13, 1516 14,1620 7,101216 22324
152,16
2 12,1314, 29,31 10 9,12 16,17 7 11,1214 911 17 121314, 810 151618 10,1142 2224
15 53
3 B112 293132 1MA2 101 131617 T8 9111314 16 \ 1718, 8810 1819 7,101112 20,2224
13,15 151 18,20
Comparison Result Yy \

Asian Black au H|s&f&

Likelihood Ratio 1.01e+11 9.45e+09 f
("‘2\, 2

Figure 11. Results 9 After clicking “Compare”, a pop-up window will provide the
options to save or O the results file. Save the file as xx-xxxxx_sample name_FST in the
appropriate folder and place a printout in the case file. Two person mixture results will be
instantaneous. Three-person mixture results may require 10-15 minutes. Report the lowest of the

four likelihood ratios shown on the bottom of the screen.

1252011 11:16:40 AM

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

FORENSIC STATISTICAL TOOL (FST)

DATE EFFECTIVE APPROVING AUTHORITY PAGE
01-12-2012 NUCLEAR DNA TECHNICAL LEADER 23 OF 26
D. Interpretation of Results

It is very important that likelihood ratios are reported using the exact
wording given below. Even minor deviation from this wording can lead to
incorrect interpretation of results. Interpretation is always of the form “The

DNA mixture found on [item] is X times more probable if the sample
originated from A than if it originated from B. Therefore, there is [limited /

moderate / strong / very strong] support that A contributed to this mixture,
rather than B.”

Please note that the result is a “ratio” between two%@ﬁoods and cannot be
reported for just one hypothesis. Q

and the value of the LR. Select ue of the four likelihood ratios that
appear at the bottom of the QSQ ~ This value will determine whether the
result supports the prose e fense hypothesis. This value will also
determine which descri oderate, strong, or very strong) to select in
the second sentence. hse

second sentencé\g
gualitative descrif\jo

Reporting of the likelihood ratio m‘ epen n the comparison type selected

imit

If the lowegt is gr r than one, the results are interpreted as shown below,
using th mpl wn in Figure 11, in which the lowest value is 9.45e+09, or

9.45 . Iféo owest LR is between 1Gnd 16% report the result as

“mi : “bllle) r “trillion”. For example, report 9.45 x 1Yas 9.45 billion.

In the f@veport sentence, because the lowest LR in this example is greater than
one, the DNA mixture is more probable if the prosecution hypothesis is true than
if the defense hypothesis is true. In the second sentence, because 9°45 x 10

greater than 1000, there is very strong support for the prosecutor’s hypothesis
over the defense hypothesis.

If the comparison performed was Mr. Smith (suspect) versus Unknown (i.e., a
single source sample), interpretation of the value above is:

The evidence profile is 9.45 billidimes more probable if the sample originated
from Mr. Smith than if it originated from an unknown, unrelated person.
Therefore, there is very strong support that the sample originated from Mr.
Smith, rather than from an unknown, unrelated person.
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Note, the random match probability should be routinely used for single source and
deduced profiles.

If the comparison performed was Mr. Smith (suspect) + Unknown versus Two
Unknowns (i.e., a two-person mixture with no known contributors), interpretation
of the value above is:

The evidence profile is 9.45 billion times more probable if the sample originated
from Mr. Smith and one unknown, unrelated person than if it originated from two
unknown, unrelated persons. Therefore, there is vgry strong support that Mr.
Smith and an unknown, unrelated person contan@ 0 the mixture, rather than
two unknown, unrelated persons.

If the comparison performed was M Smith ( ct) + Mr. Green (victim) versus
Mr. Green + Unknown (i.e., a tw son é«lure with one known contributor),
interpretation of the value abo

The evidence profil bll‘ognes more probable if the sample originated
from Mr. Smith than if it originated from Mr. Green and an
unknown, unrelat pers N\STherefore, there is very strong support that Mr.
Smith and een ibuted to the mixture, rather than Mr. Green and an
unknown, ed er

If the lowest } |Ih00 |o is less than one, the DNA mixture found on the item

IS more abl e defense hypothesis is true than if the prosecution
hypo s trge> In thls situation, the reciprocal of the lowest LR is reported
and pOS} of the two hypotheses in the interpretation sentences are

reversed F@ xample, if the four values at the bottom of the results page are:
0.4;1 8.88e-02 1.49e-02 0.492

the lowest value is 1.49e-02, or 0.0149. The reciprocal of this value is 1 / 0.0149
= 67.114. Report the results to three significant figures as below.

If the comparison performed was Mr. Smith (suspect) versus Unknown (i.e., a
single source sample), interpretation of the value above is:

The evidence profile is 67.1 times more probable if the sample originated from
an unknown, unrelated person than if it originated from Mr. Smith. Therefore,
there is moderate support that the sample originated from an unknown, unrelated
person, rather than from Mr. Smith.
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If the comparison performed was Mr. Smith (suspect) + Unknown versus Two
Unknowns (i.e., a two-person mixture with no known contributors), interpretation
of the value above is:

The evidence profile is 67.1 times more probable if the sample originated from
two unknown, unrelated persons rather than from Mr. Smith and one unknown,
unrelated person. Therefore, there is moderate support that two unknown,
unrelated persons contributed to the mixture, rather than Mr. Smith and an
unknown, unrelated person.

Mr. Green + Unknown (i.e., a two-person mixture one known contributor),
interpretation of the value above is:

The evidence profile is 67.1 i\n?t rra1$‘Qable if the sample originated from
su

If the comparison performed was Mr. Smith (suspec;% é!r Green (victim) versus

Mr. Green and one unkn nrel erson rather than from Mr. Smith and
Mr. Green. Therefore t mo@ pport that Mr. Green and an unknown,
unrelated person c mixture, rather than Mr. Smith and Mr.

Green.

If the LR is betwe nd e result will not appear in scientific notation.
For example, if uIt ar,

435 @ .8823336.55 184.43
rep% \S@ (lowest value, rounded down to 3 significant figures), stating

for @n two-person mixture with no known contributor, “The evidence
profi es more probable if the sample originated from Mr. X and one
unkno elated person than if it originated from two unknown, unrelated
persons. “Therefore, there is strong support that Mr. X and one unknown person

contributed to the mixture, rather than two unknown, unrelated persons.”
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If the likelihood ratio is... Then the evidence provides...
Less than 0.001 Very strong support for fover H,
0.001 to 0.01 Strong support for flover H,
0.01t0 0.1 Moderate support for fbver H,
0.1t0 1.0 Limited support for J over H,
1to 10 Limited support for | over H;
10 to 100 Moderate support for fover H
100 to 1000 Strong support for poyer H

Greater than 1000 Very strong suppoyt ver H
Table 4. Qualitative interpretation of likelihood ratios. Likeli ratios provide a measure of

the strength of support in favor of one hypothesis over the% . plrepkesent the prosecution
hypothesis, or the hypothesis that the susgattcontribut e sample. Letylepresent the
defense hypothesis, or the hypothesis thaftbe sudj ontribute to the sample. Use the
values suggested by Butler (2005, F rt\ DNA ng. Burlington, MA: Elsevier Academic
Press, pp 513), as shown here, to d (é\t)e th@@g of support for gihét,H

o

Revision History:
April 5, 2011 — Initial version of procedure.
January 12, 2012 — Added new section on hypothesis building and clarified several minor points throughout the document.
Removed section on database comparisons.
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Comparison of samples based on Autosomal STR results, Statistical Treatment, and
Reporting

The purpose of these guidelines is to provide a framework for sample comparisons in
STR casework and a template for reporting. (Refer to the case management manual for
further details on reporting.) These guidelines are based on validation studies, literature
references, some standard rules and experience. However, not every situation can be
covered by a pre-set rule or proposed report wording. Equipped with these guidelines,
analysts should rely on professional judgment and expertise.

Any documentation developed outside of the LIMS should @anned to a PDF
document and attached to the appropriate electronic cai\ ord

A. The first step in reporting DNA |scté@te the type of testing that was
performed and to identify the tributors to the sample.

1.  The appropriate ki es \dentlffﬂand MiniFilef®.

2. The phrase @NA P \' versus “a mixture of DNA from at least (n)
people’i@ the number of contributors.
B. For each Q?iﬂable cq’érparison sample, the following conclusions can be
made:

Q‘m {n(:o a single source profile or to a deconvoluted profile from a
mix mple.
The comparison sample is the source.
b. The comparison sample could be the source.
C. The comparison sample is not the source.
2. Comparison to a mixed sample that was not deconvoluted.
a. The comparison sample could be a contributor to the mixture.
b. The comparison sample cannot be excluded as a contributor to the
mixture
C. No conclusions can be drawn regarding whether the comparison
sample could be a contributor to the mixture.
d. The comparison sample is excluded as a contributor to the mixture.
e. The phrases “could be a contributor”, “cannot be excluded”, and
“excluded” are to be used exclusively for conclusions involving
mixtures.
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3. Statistics
a. Statistical information is reported in the evidence report.
b. Not all results require a statistic. For example:
I. Epithelial cell (EC) fractions from a differential extraction
that matches the victim. However, the significance of a
match for EC fractions for items not connected to the
victim such as a condom or suspect’s clothes should be
calculated.
il. Mixed samples with expected inclusions within the context
of the case
iii. Mixed profiles not being used fo @nparlson
C. For single source profiles, or profil @convoluted from a mixed
sample, the Random Match Pro ity (RMP) is used. Refer to the
“Population Frequenci for ST%procedure.
d. For mixed samp voluted in their entirety, the
cumulative prob *}(y on) |on (CPI) may be used; refer to the
“Population 6iy,en0|%| STR's” procedure.
e. See dlscuséév rel to specific sample categories for more

mformatlcQ \

C. Single sourcexr@ oluted profiles from mixed samples

1. Sta édom match probability (RMP) should be used for
of these profiles. Refer to the “Population Frequencies
R’ Pxdcedure for details on calculating this value.

2. Soué’&ttrlbutlon Threshold:

If the RMP of an evidentiary profile is at least as rare as the source
attribution threshold, 1 in greater than 6.80 trillion for all ethnic
groups, then the profile may be attributed to the donor of a
comparison sample. This threshold was calculated by putting a
99% confidence interval on the probability of not observing that
profile in the world population as estimated by The US Census
Bureau World Population Clock as of July 2010.

b. If the RMP does not meet the threshold, source attribution may not
be used.
C. The source attribution statement does not apply to relatives.
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3. Evidence report template
a. Single source profiles

I. If the RMP for the single source DNA profiteeets the
source attribution threshold and the profile matches the
DNA profile of a named individual: “PCR / High
Sensitivity PCR DNA typing (using the [insert appropriate
test kit name(s)]) was done on the{following sample(s). A
DNA profile was determined. on the random match
probability for unrelated indi\g@}ls, [insert name here] is
the source of this DNA.” 6\

i If the RM N&e‘s ndf)Mmeet the source attribution

threshold an iation to a named individual was

made: | High Sensitivity PCR DNA typing

(u5| [in appropriate test kit name(s)]) was done
oIIo sample(s) A DNA profile was determined.

efore, he/she could be the source of this DNA.”
A port, provide the RMP for the most discriminating
\8 e. In cases where one sample is more informative
O n another sample, but its RMP is significantly less

Q’ {(\i scriminating, report the RMP for both samples.

If no association has been made between the evidentiary

Q DNA profile and the DNA profile of a named
individual: “PCR / High Sensitivity PCR DNA typing
(using the [insert appropriate test kit name(s)]) was done
on the following sample(s). A DNA profile from a male,
Male Donor X, was determined.”

DEé ofile is consistent with that of (insert name
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&

If a statistic is required in the report, state the RMP as

follows: “This DNA profile is expected to be found in

approximately:”

1) 1in greater than 6.80 trillion people (if the RMP meets
the source attribution threshold) OR

2) 1 in 3 significant figures people’(use the most
common statistic amongst ethnic groups)

In samples that are deemed sin source, if alleles are
present that cannot be attribut the DNA donor, the
report should stateNo co @smns can be drawn
regarding the source of the ntial DNA allele(s) that are
not from (msertmme he@Male Donor X).”

O
b. Mixed samples V\lrtQ\a de@l@luted profile

O\Z\
N

If th&& @the source attribution threshold, and
f|Ie hes the DNA profile of a named

IVId
@/ High Sensitivity PCR DNA typing (using the
t appropriate test kit name(s)]) was done on the

Iowmg sample(s). A mixture of DNA from at least (n)
people was found. Based on the random match

{(\ probability for unrelated individuals, [insert name

here] is a [select major or minor] contributor to this
mixture.”

2) “PCR / High Sensitivity PCR DNA testing (using the
[insert appropriate test kit name(s)]) was done on the
following sample(s). A mixture of DNA from at least (n)
people was found. Assuming that [insert name A here]
is a contributor to this mixture, based on the random
match probability for unrelated individuals [insert
name B here] is also a contributor.”
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3) “PCR / High Sensitivity PCR DNA testing (using the
[insert appropriate test kit name(s)]) was done on the
following sample(s). A mixture of DNA from at least (n)
people was found. Based on the random match
probability for unrelated individuals [insert name here]
is a major contributor to this mixture.” Assuming that
[insert name A here] is a contributor to this mixture,
based on the random match probability for unrelated
individuals [insert name B herebﬁalso a contributor.”

ii. If the RMP does not m \heource attribution
threshold and an associati made
1) “PCR DNA |gh S V|ty PCR DNA typing (using

the [msaé ropn@e test kit name(s)]) was done on

the foll gs (s.) A mixture of DNA from at least

(n) e waS-found. [Insert name here] could be a
ma'&r minor] contributor to this mixture.”

2) / Sensitivity PCR DNA testing (using the

0 [inse @propriate test kit name(s)]) was done on the
f g sample(s). A mixture of DNA from at least (n)
e was found. Assuming that [insert name A here]

\8 &'a contributor to this mixture, [insert name B here]

could be an additional contributor.”

) “PCR / High Sensitivity PCR DNA testing (using the

Q‘ [insert appropriate test kit name(s)]) was done on the
v O following sample(s). A mixture of DNA from at least (n)
Q people was found. Based on the random match

probability for unrelated individuals [insert name here]
is a major contributor to this mixture. Assuming that
[insert name A here] is a contributor to this mixture,
[insert name B here] could be an additional
contributor.”
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If no association has been made between the evidentiary
DNA profile and the DNA profile of a named
individual:

“PCR / High Sensitivity PCR DNA typing (using the [insert
appropriate test kit name(s)]) was done on the following
sample(s). A mixture of DNA from at least (n) people,
including at least one [select major or minor if applicable]

male, Male Donor X, was found.” O\

If a statistic is required in th rt, state RMP as follows:

“The DNA profile of Ma r X was determined. This

DNA profile is ected Q&found in approximately:

1) 1ingre é\ an 6. @ rillion people (if the RMP meets
or exc e attribution threshold) OR

2) 1 |f t figures people” (use the most
n |c amongst ethnic groups)

The profllé%es not match the DNA profile of a named

l@/ High Sensitivity PCR DNA typing (using the [insert
roprlate test kit name(s)]) was done on the following

ample(s) A DNA profile from a male, Male Donor X, was
determined This DNA profile is not the same as that of
[insert name here]; therefore, he/she is not the source of
this DNA.”
“PCR / High Sensitivity PCR DNA typing (using the [insert
appropriate test kit name(s)]) was done on the following
sample(s). A mixture of DNA from at least (n) people,
including at least one [select major or minor] male, Male

Donor X, was found. This DNA profile is not the same as
that of [insert name here]; therefore, he/she is not the
source of this DNA.”
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d. In most cases, partial single source or deduced profile from an

unidentified individual should not be compared to mixtures in the
case. These comparisons will be done once an exemplar whose
profile is consistent with the partial profile is submitted. When no
comparisons are made, the report should state: “No comparisons of
the DNA profile of Male Donor X were made to DNA mixtures in

this case.”
D. Mixed samples that are not deconvoluted in their entir%&
1. These samples may include the following: (8.\'

a. The DNA profiles of the indivi ontributors could not be
deconvoluted, but the gample e used for comparison.

b. The DNA profile "Q the ividual contributors were not
deconvoluted, b %\e samay be used for comparison.

C. The DNA pr fﬂl/ gfor contributor was determined, and
there ar ,—f@?} nt Iéled peaks that cannot be attributed to the

major co or t\' ay be used for comparison.

2. Comparis%@ Ci(}amples within a case are done as needed. This

decisio case by case basis.

C son Qe based on previously determined allele calls at
Siv I. Loci that are designated as “NEG” for negative or “INC”
inc sive cannot be used. For LT-DNA samples, conclusive loci
? mus

w

e repeating alleles.

4, AlMesults for the same sample are evaluated and may be used for
comparison.

5. If the source of a comparison sample could be a contributor to the
mixture

a. The phraseould be a contributor is used when:
I. For samples amplified with 28 or 31 cycles, all of the
alleles seen in the comparison sample are also labeled in
the evidence sample.
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Q

i. If any alleles seen in the comparison sample are not labeled
at the conclusive loci in the evidence sample, refer to
sections D6, D7, or D8.

The cumulative probability of inclusion (CPI) will be calculated (if

necessary) after the DNA profile of the comparison sample(s) is

determined to be included in the evidence sample profile. The CPI

is calculated for informative samples.

I. For example, if a vaginal swab sperm cell fraction yielded a
single source profile, it may not be Qecessary to calculate a
CPI for a mixture consistent wi @at same single source
profile found on another sam @a the same case.

il. An RMP value may be g h ted for a major contributor to

a mixture, but fthe com on sample could be a minor
contrlbutor m|xt . If this is informative, calculate

the CPI fo
The CPIl is (Led @\he evidence report. For further details on
performin 1S C ation, refer to the “Population and Statistics
Proc S of anual.

e ttemplate

&/ High Sensitivity PCR DNA typing (using the [insert
roprlate test kit name(s)]) was done on the following

ample(s) A mixture of DNA from at least (n) people was

0 found.”

OQ Choose one of the following:

1) “The DNA profiles of the [individual
contributors/minor contributor(s)] to the mixture(s)
could not be determined; however the results are
suitable for comparison. Since all of the DNA alleles
seen in the DNA profile of (insert name here / Male
Donor X) are also seen in the mixture(s), he/she could
be a contributor.”

2) “The DNA profiles of the [individual contributors /
minor contributor(s)] to the mixture(s) were not
determined. All of the alleles seen can be explained as a
mixture of DNA from [insert name here /Male Donor X
/person A and person B].”
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iil. If a statistic is required in the report, state:
“The combined probability of inclusion, that is, the
probability that a random individual would be included as
a possible contributor to the mixture of labeled DNA
alleles, is:
1 in (3 significant figures) people”

Report the most common statistic amongét@thnic groups.

6.

If an individual cannot be excluded as a coa\ tor to the mixture

a. An individual canno exclud s a possible source of DNA
in an evidentiary s h&e‘ if m f the labeled peaks seen in the
comparison sam Werg-\bQ seen in the mixture, and the absent
(or unlabeled k(s)\0 e explained. Explanations for absent or
unlabelendgs& lude any of the following:
0

I. A f amplified

ii. Q@ifa&sﬁ;\ as stutter
lly defined locus characteristics — (In-house

tion studies of Identifirdemonstrated that the large
@ lor less efficient loci are: CSF1PO, D2S1338, D18S51,
GA, THO1, D16S539, and in mixed samples also TPOX.)

Q \ Length of the STR repeat
v ¥ Number of contributors to the sample

b.Q The phraseannot be excludeds used when:

I. For mixed HT-DNA samples, a few visible but unlabeled
peaks can be explained as above. However, no more than
two alleles can be completely absent or not visible.

il. For mixed LT-DNA samples, no more than two alleles can
be unlabeled or absent, and explained as above.

iii. For all samples, if less than 10 loci are detected and two
alleles are absent, the comparison may be inconclusive
depending upon the characteristics of the sample and the
loci from which the alleles are absent (refer to section D7).
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C. Evidence Report Template

I. “PCR / High Sensitivity PCR DNA typing (using the [insert
appropriate test kit name(s)]) was done on the following
sample(s). A mixture of DNA from at least (n) people was
found.”

il. “The DNA profiles of the [individual contributors/minor
contributor(s)] to the mixture(s) could not be determined;
however the results are suitable for comparison. Most, but
not all, of the DNA alleles seen Q the DNA profile of
[insert name here or Male Do@ X] are seen in the
mixture. Since the absen an allele(s) can be
reasonably explained, h cannot be excluded as a

possible contri%or.” .&
7. If the comparison san}iis\\ls ex@ﬁ as a contributor to the mixture

a. The dong @a c rison sample is excluded as a possible

contribut an ntiary sample if one or more alleles seen in

the profil the comparison sample are not seen in the

mi g? absence cannot be explained. Explanations for
eled alleles may include any of the following:

an
t orwin
\zg A@*ﬂ'mt of DNA amplified

O i @Itlfacts such as stutter

Q~ iii. egradation
v ()0 Empirically defined locus characteristics — (In-house
O validation studies of Identifi@rdemonstrated that the large
Q and/or less efficient loci are: CSF1PO, D2S1338, D18S51,

FGA, THO1, D16S539, and in mixed samples also TPOX.)
V. Length of the STR repeat
Vi. Number of contributors to the sample
b. The phrase is excluded used when:
I. For HT-DNA samples,
1) If a sample shows no unlabeled peaks, the unexplained
absence of one peak may be indicative of an exclusion.
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2) If a sample shows an unlabeled peak(s) and/or dropout
is suspected, do the following:

* Evaluate the results at the efficient loci. The
absence of even a single peak may be indicative of
an exclusion.

» Evaluate the results at the less efficient or large loci.
If the absence of peaks cannot be explained, this
may be indicative of an exclusion.

* Regardless of the locus, fo ixture with only two
contributors, if an allel n in the comparison
sample is not present ocus with four peaks, this
could be indicative exclusion.

il. For LT-DNA sa Ies,
1) Three o re a seen in the DNA profile of the

com are absent at the efficient loci.
2) M Ie S in the DNA profile of the comparison
le ag@tent at any locus.

C. EV|d repor plate
h Sensitivity PCR DNA typing (using the [insert
late test kit name(s)]) was done on the following

e(s) A mixture of DNA from at least (n) people was
nd ?
Qg) il. ‘The DNA profiles of the [individual contributors/minor
v 00 contributor(s)] to the mixture(s) could not be determined;
however the results are suitable for comparison. [Insert
Q name here or Male Donor X] is excluded as a contributor
to this mixture.”
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8. Mixed Samples — No conclusions can be drawn regarding whether the

comparison sample could be a contributor to the mixture.

a.

When making a comparison, take into account the following:

I. Amount of DNA amplified

il. Artifacts such as stutter

iii. Degradation

Iv. Empirically defined locus characteristics — (In-house
validation studies of Identifil&rdem ﬂ%trated that the large
and/or less efficient loci are: C é D2S1338, D18S51,
FGA, and THO1, D16S539, a dbq mixed samples TPOX.)

V. Length of the STR repeat

Vi. Number of cont&utors t Q sample

The phras&o co \smn @ be drawris used if the criteria for
“could be a cdnir ut nnot be excluded” or “excluded” are
not met. fac ) supporting this statement should be
documen n t \:ase file. For example, alleles seen in the

comp n sa that are absent in the evidence sample may be
ble of profiles underneath the relevant sample or
\en( § th s et.

V|d report template
PCR / High Sensitivity PCR DNA typing (using the [insert
appropriate test kit name(s)]) was done on the following

C) sample(s). A mixture of DNA from at least (n) people was
found.”

il. “The DNA profiles of the [individual contributors/minor
contributor(s)] to the mixture(s) could not be determined;
however the results are suitable for comparison. No
conclusions can be drawn regarding whether [insert name
here or Male Donor X] could be a contributor to this
mixture.”
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0.

Mixed samples — No comparisons were made at this time.

Evidence report template:

a. “PCR / High Sensitivity PCR DNA typing (using the [insert
appropriate test kit name(s)]) was done on the following sample(s).
A mixture of DNA from at least (n) people was found.”

b. “The DNA profiles of the [individual contributors/minor
contributor(s)] to the mixture(s) [could not be/were not]
determined; however the results are suitafle for comparison. No
comparisons will be done at this time. \

E. Samples which are not suitable for compariso \Q

1.

Results Interpretatlon"r& ced r details on this category of

samples. \q/ N

Evidence report late \O

If too few or man Ied peaks were detected, for exanipleR "/

High Se @ A testing (using the [insert appropriate test kit

name( n the following sample(s); however this sample is
Ie fo parison.”

me\n&éﬁn in the case record

Refer to the Guidelines b{bﬁter?@&lon of results in the “STR

; Fac supporting this conclusion should be documented in the case

r . Samples which will not be used for comparison in their entirety
musSt be supported with the proper documentation.

For mixtures which can be deconvoluted for the major contributor, but are
not suitable for comparison to the minor contributor, record the reasoning
either in the allele table documentation or on a separate document.

Controlled versions of Department of Forensic Biology Documents only exist electronically on the OCME intranet.

All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

SAMPLE COMPARISONS

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 14 OF 23
F. Samples that cannot be reported due to quality control reasons:

Report template: “PCR / High Sensitivity PCR DNA testing (using the [insert
appropriate test kit name(s)]) was done of the following sample(s); however, this
sample is not suitable for comparison due to quality control reasons.”

G. Suspect file reporting

1.

For all files: “PCR DNA typing (using the [insert appropriate test kit
name(s)]) was done on the oral swab from [inser{iuspect name here or on
the cigarette butt ‘smoked by’ [insert suspech@we here]. A DNA profile
was determined.”

$
For files where a direct conmrison @made with a specific evidence

case: \?\ OO

“This profile was cor@ed t t@esults in the following case:
FB number C% ainb@mber Victim Name Report date”
Choose m Q the following. Refer to prior sections to make
compayi an rmine which statements are needed.
\z&he R of the evidence profile meets the source attribution
O thresh@l* and the source is determined to be the susfiéet:
re are the same as those of Male Donor X. Therefore, based

a.
?g e random match probability for unrelated individuals, [insert

0 spect name here or the DNA donor to the cigarette butt] is the

Q source of the DNA detected on the following sample(s):”

b If the RMP of the evidence profile does not meet the source
attribution threshold, and an association to the suspect was made:
“The DNA results are consistent with those of Male Donor X to the
following sample(s). Therefore, [insert suspect name here or the
DNA donor to the cigarette butt] could be the source of that
DNA:”

C. If the suspect is not the source of a single source evidentiary
profile:*[Insert suspect nhame or the donor to the cigarette butt] is
not the source of the DNA in the following sample(s):”
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d. If the suspect could be a contributor to a mixttignce all of the

DNA alleles seen in the DNA profile of [insert suspect name here
or the donor to the cigarette butt] are seen in the mixture(s) of
DNA detected on the following sample(s), [insert suspect name
here] or the DNA donor to the cigarette butt] could be a
contributor:”

e. If the suspect cannot be excluded as a contributor to a mixture:
“Most of the DNA alleles seen in the DNA profile of [insert name
here or the donor to the cigarette butt] are seen in the mixture(s)
of DNA detected on the following samplef§). Since the absence of
the allele(s) can be explained, he/sh\ nnot be excluded as a
possible contributor to the mixture(s '(b

f. If the suspect is excluded as a c@tor to a mixture or could not
be DNA donor to a sa&duplgins spect name or the donor to
the cigarette butt] clud s a contributor to the following
sample(s) or to \of tf@ ples where comparisons could be

made:”

g. If no concl (k c e drawn regarding whether the suspect
could be trlb 0 a mixturtNo conclusions can be drawn
regar whe msert suspect name or the donor to the

@ ntributed to the mixture(s) of DNA detected on
{& oW mple(s):”

Il. Comparison Qg-rhpl \@ﬁed on Y STR results, Statistical Treatment, and

Reporting

These guidellr@dress sample comparisons and reporting specific for Y STR analysis.
Refer to the autbsomal STR comparison section and the case management manual for
further details on categorizing samples and reporting in general.

A. The first step in reporting DNA results is to state the type of testing that was
performed and to identify the number of contributors to the sample.

1. The appropriate kit name is “PowerPlex YSTRit” or “AmpFISTR®
Yfiler™ PCR Amplification Kit”.

2. The phrase “a DNA profile” versus “a mixture of DNA from at least (n)
male individuals” is used to report the number of contributors.
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B. For each Y STR based comparison, the following conclusions can be made:
1. Comparison to a single source profile or to a deconvoluted profile from a
mixed sample.
a. The comparison sample could be the source.
b. The comparison sample is not the source.
2. Comparison to a mixed sample that was not deconvoluted.
a. The comparison sample cannot be excluded as a contributor to the
mixture
b. No conclusions can be drawn regardh@vhether the comparison
sample could be a contributor to the ure.
C. The comparison sample is exclu a contributor to the mixture.
3. Statistics b‘ K
a. Statistical |nform |s ed in the evidence report.
b. For single so rof proflles deconvoluted from a mixed
sample, th otyp quency is determined using the
USYSTR BA% OM website.
C. sam at could not be deconvoluted no statistics will
@ cannot be excluded” is the only applicable verbal
Yate
C. Single s@g\prof' @or deconvoluted profiles from mixed samples

1. gtatist' JMhe frequency of a Y-STR profile is based on a haplotype

2.

cou fer to the “Population Frequencies for STR’s” procedure for

on determining this value.
Evidence report template:

a. Single source profiles

I. If an association to a named individual was made: “PCR
DNA typing (using the PowerPlex YSTRKit or
AnpFISTR Yfiler™ PCR Amplification Kitwas done on
the following sample(s). A DNA profile was determined.
This DNA profile is consistent with that of (insert name
here); therefore, he or one of his paternal male relatives
could be the source of this DNA.”
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i. In the report, provide the haplotype frequency for the most
discriminating sample as follows:

“This DNA profile is expected to be found in

approximately:

lin African American males.
lin Asian males.

1lin Caucasian males.

lin Hispanic males ¢

iii. If no association has been ma s‘k)etween the evidentiary

DNA profile and the D roflle of a named
individual: “P DNA g (using the [insert the
PowerPlex K|t mpFISTI@ Yfiler™ PCR
Amollflcatl ) wa e on the following sample(s). A
DNA pr e, Male Donor X, was determined.”
iv. If a c |S\Qquwed in the report, state the haplotype

fre |ned abave

b. Mix pIe@ a deconvoluted profile

\A If g association to a named individual was made
CR DNA typing (using the PowerPlex YSTRit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done
Q. 0{(\ on the following sample(s.) A mixture of DNA from at
v C) least (n) male individuals was found. [Insert name
O here] or one of his paternal male relatives could be a

Q [select major or minor] contributor to this mixture.”

2) “PCR DNA typing (using the PowerPlex YSTRit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done
on the following sample(s). A mixture of DNA from at
least (n) male individuals was found. Assuming that
[insert name A here] is a contributor to this mixture,
[insert name B here] or one of his paternal male
relatives could be an additional contributor.”
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i. If no association has been made between the evidentiary
DNA profile and the DNA profile of a named
individual:

“PCR DNA typing (using the PowerPlex YSTRit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done on
the following sample(s). A mixture of DNA from at least (n)
males, including at least one deducible component, Male
Donor X, was found.”

iii. This phrase can be modified if 6@ haplotypes of both
contributors could be deduced.
“PCR DNA typing (using th WerPIex YSTRit or
AnpFISTR Yfiler™ PCR fication Kit) was done on
the following Ie(s) ixture of DNA from at least (n)
males, inclu@ & omponent, Male Donor X1, and
a minor c one le Donor X2, was found.”

iv. If a ic i wred in the report, state the haplotype
fre cy a\"gu lined above.

|sons to partial minor components (< 4 labeled
aks) will be made.

\2\ DNA typing (using the PowerPlex YSTRit or
O FISTR Yfiler™ PCR Amplification Kit) was done on
Q’ 0{(\he following sample(s). A mixture of DNA from at least (n)
v L

males, including at least one deducible component, Male
Donor X, was found. The minor component of this mixture,

Q however, is not suitable for comparison.’
C. The DNA profile does not match the DNA profile of a named
individual:

I. “PCR DNA typing (using the PowerPlex Y&TRit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done on
the following sample(s). A DNA profile from a male, Male
Donor X, was determined This DNA profile is not the same
as that of [insert name here]; therefore, he is not the source
of this DNA.
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ii. “PCR DNA typing (using the PowerPlex YSTRKit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done on
the following sample(s). A mixture of DNA from at least (n)
males, including at least one deducible component, Male
Donor X, was found.” This DNA profile is not the same as
that of [insert name here]; therefore, he is not the source of
this DNA.”

D. Mixed samples that are not deconvoluted

1. These samples may be used for comparls@ a case, to other
cases, or to known samples as needed.

O

2. Comparisons are based omg_previo determined allele calls at
conclusive loci and all re r th e sample are evaluated. Loci
that are designated a %N

’Csoﬁegatlve or “INC” for inconclusive
cannot be used. (1/

3. An individual ca@be ded as a possible source of DNA in an
r most of the labeled peaks seen in the

evidentiary
comparls@ @n e also seen in the mixture, and the absent (or
unlabel akg{' be explained. No statistics will be provided for this
concl

? Exy@atlons for absent or unlabeled peaks may include any of the

?“ Amount of DNA amplified
Q ii. Artifacts such as stutter
ii. Degradation

iv. Length of the STR repeat

b. Evidence Report Template
I. “PCR DNA typing (using the PowerPlex YSTRKit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done on
the following sample(s). A mixture of DNA from at least (n)
male individuals was found.”
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ii. “The DNA profiles of the individual contributors to the
mixture(s) could not be determined; however the results are
suitable for comparison. Alllmost but not all] of the DNA
alleles seen in the DNA profile of [insert name here or
Male Donor X] are seen in the mixture. [Since the absence
of the missing allele(s) can be reasonably explained], he or
one of his paternal male relatives cannot be excluded as a
possible contributor.”

4.  Exclusions: O\
a. The donor of a comparison sample } (&cluded as a contributor
to the mixture if one or more all B@seen in the DNA profile of

the comparison samplwre notﬁ n in the mixture, and the absence
cannot be explain

| e
b. Evidence repaqtt mplct\eJ

i. “P A (using the PowerPlex YSTRKit or
A ler™ PCR Amplification Kit) was done on
foI sample(s). A mixture of DNA from at least (n)

ale@n duals was found.”
@ “T A profiles of the individual contributors to the
\2\ re(s) could not be determined; however the results are

|table for comparison. [Insert name here or Male Donor

Q~ \§(\<] is excluded as a contributor to this mixture.”
5. NE c@gusmns can be drawn:

The phras@o conclusions can be drawms used if the criteria for
“cannot be excluded” or “excluded” are not met. The factor(s)
supporting this statement should be documented in the case file.

b. Evidence report template
I. “PCR DNA typing (using the PowerPlex YSTRit or
AnpFISTR Yfiler™ PCR Amplification Kit) was done on
the following sample(s). A mixture of DNA from at least (n)
male individuals was found.”
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ii. “The DNA profiles of the individual contributors to the
mixture(s) could not be determined; however the results are
suitable for comparison. No conclusions can be drawn
regarding whether [insert name here or Male Donor X]
could be a contributor to this mixture.”

6. If no comparisons were made at this time:

Evidence report template

a. “PCR DNA typing (using the PowetfRlex YSTRKit or
AnpFISTR  Yfiler™ PCR Amplificati MKit) was done on the
following sample(s). A mixture qf@ from at least (n) male

individuals was found.” lg\

b. “The DNA profiles of bg indivi( contributors to the mixture(s)
[could not be/we ot] ined; however the results are
suitable for co b@'son comparisons will be done at this

time.” \ O\

E. Samples not suitable foé?mpi@n

1
2.

Refer to ‘;T@Its Interpretation” procedure for details on
=g sa

categ mQI' as not suitable or comparison.

E cer @ltemplate
q; [@yping (using the PowerPlex YSTKit or AmpFISTR

v fil
ha

erT R Amplification Kit) was done on the following sample(s),
this sample is not suitable for comparison.

Documentation in file

Factor(s) supporting this conclusion should be documented in the case
record. Samples which will not be used for comparison in their entirety
must be supported with the proper documentation.

For mixtures which can be deconvoluted for the major contributor, but are
not suitable for comparison to the minor contributor, record the reasoning
either in the allele table documentation or on a separate document.
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F. Samples that cannot be reported due to quality control reasons:

Evidence Report template:*PCR DNA typing (using the PowerPlex YSTRit
or AmpFISTR Yfiler™ PCR Amplification Kit) was done on the following
sample(s), however this sample is not suitable for comparison.

G. Suspect file reporting

1.

For all files: “PCR DNA typing (using the PowerPlex YSTRit or
AnpFISTR Yfiler™ PCR Amplification Kit) was &ane on the oral swab
from [insert suspect name here or on the ciga utt ‘smoked by’ [insert
suspect name here]. A DNA profile was de ned.

For files where a direct co rison @made with a specific evidence

case: ?\ O

“This profile was cor@ed t t@esults in the following case:

FB number amb@mber Victim Name Report date”
Choose @ xthe following. Refer to previous sections to make
compa an mine which statements are needed.

a. \éng @ﬁrce and positive association to the suspetfhe DNA

Q’ re are consistent with those of Male Donor X to the following

ple(s). Therefore, [insert suspect name here or the DNA donor

Q 0 the cigarette butt] or one of his paternal male relatives could be

the source of that DNA:”

b. Single source and exclusiofifinsert suspect name or the donor
to the cigarette butt] is not the source of the DNA in the following
sample(s):”

C. Mixture and cannot be excluded as a contributor:“[All/Most]

of the DNA alleles seen in the DNA profile of [insert suspect name

here or the donor to the cigarette butt] are seen in the mixture(s)

of DNA detected on the following sample(s). [Since the absence of
the allele(s) can be explained, h/He] or one of his paternal male

relatives cannot be excluded as a possible contributor to the

mixture(s):”
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d. Mixture and exclusion: “[Insert suspect name or the donor to the

cigarette butt] is excluded as a contributor to the following
sample(s) or to all of the samples where comparisons could be
made:”

e. Mixture and no conclusions: “No conclusions can be drawn
regarding whether [insert suspect name) or the donor to the
cigarette butt] contributed to the mixture(s) of DNA detected on
the following sample(s):”

Revision History:
March 24, 2010 — Initial version of procedure.
August 30, 2010 — Extensively enhanced (from a five-page document to a 22-page document) to provide guidance on
comparisons made using Autosomal and Y STR results.
September 27, 2010 — Added documentation requirements for samples that are not suitable for comparison.
July 16, 2012 — Specific worksheets were removed and replaced with generic terminology to accommodate LIMS.
April 1, 2014 — Procedure revised to include information for YFiler.
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Kinship Analysis tests alternate or competing hypotheses of kinship. In the forensic context, it is
useful for determining familial relationships, the identification of unknown bodies, and the
identification of the donor of bloodstains when the donor/body is missing or unavailable, and the
identification of the biological father or mother of products of conception/babies, which result
from a sexual assault or are abandoned. All calculations are performed according to the
Parentage Testing Standards of the American Association of Blood Banks. The DNA from the
subject/stain in question is compared to the DNA of close biological relatives.

For parent(s)/child comparisons, the loci are first evaluated to determine whether the individual
in question can be excluded as a biological relative of the other indivigial(s) (see below). If the
individual cannot be excluded, or for comparisons not involving a t(s)/child relationship, a
PI (traditionally called a paternity index, but this could be a mat or kinship index), is
calculated for each locus using the DNAVIEW program of D rles Brenner. The formulas
for parent/child comparisons are listed in Appendisgs 6 an bof Parentage Testing
Accreditation Requirements Manuald &dition, A{&

If there is an exclusion at a single locus are t/ d comparison, The Pl is calculated
according to the formula in Append| &re

M (locus specific mutatio ) IS0 d from Appendix 14 of Parentage Testing
Accreditation Require @ ourth Edition, AABB and

PE = ¥ (1-2hH) H is e X’requency of homozygosity and h is the frequency of
heterozygosity. iS ca ed by the DNAVIEW program.

An overall CPI (c g~ed paternity index) is calculated by multiplying all of the individual Pls.
A probability of p¥~n|t (e ernity/kinship) is then calculated using Bayes’ theorem and
assuming a prior pro y of 50%. The individual loci PI, the CPI, and probability of paternity
(W) are calculated by tife DNAVIEW program. The report printed out from DNAVIEW should
be included in the case file as the statistics sheet. The DNAVIEW calculations should be
performed for each race.

The Forensic Biology case report should report the results for ONE race, preferably the race of
the individual in question (e.g., the race of the tested man in a paternity case). The case report
must list the PI for each locus, the race used for the calculations, the CPI, the probability of
paternity, and the assumed prior probability. It must also state the final conclusion. The three
possible final conclusions are exclusion, inconclusive, or inclusion, of the tested hypothesis of
kinship.
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Exclusions occur when either 2 or more loci exclude in a parent/child comparison, or when the
CPI<0.1.

Inconclusive occurs when the CPl is between 0.1 and 10, and for individual loci in mixtures of
parent/child combinations when there are other peaks visible which could potentially exclude or
include but can not be genotyped by the software.

Inclusions occur when either 0 or 1 loci exclude in parent/child combinations, and when for all
cases the CPI1 > 10. The analyst should bear in mind and report the strength of the inclusion
based on the CPl. When the CPl is greater than 2000 (probability of gaternity > 99.95%, 50%
prior probability), the hypothesis of kinship should be accepted (co\' ered proven). When the
CPl is between 100 and 2000, the hypothesis is supported by t@bﬁta. When the CPI is between
10 and 100, the hypothesis should not be rejected, and shong\ considered a weak inclusion.

S

Revision History:
March 24, 2010 — Initial version of procedure.
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DNA-View is software created by Dr. Charles Brenner and is used for the performing paternity
and kinship analysis. The following instructions are guidelines as to the use of DNA-View and
interpretation of the results.

Creating a DNA-View Worksheet and Import Record

1.

Open up the DNA-View Form

S Inpart Skl

[ FoelaHon | DESIIT

Relation coiles

Faitwt  |F.G
Child |C,D,E
Kol B M

On the @\ iew Worksheetfill in a 5-digit Case ID(i.e., if your case is FB04-
1345, then the case ID will be 41345). Note the Case ID cannot start with zero.

Select the Case Typgom the drop down menu: Paternityr Kinship.

Fill in Name section with sample names. Don’t use quotes because DNA-VIEW
will place double quotes around those sample names at the import step.
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5. Assign a Relatiorto each sample using the designation codes froRdlernity

or Kinship table below the spreadsheet (i.e., if the person is a mother, efiver M
relation. If the person is a sibling, entefdd relation, if there are additional
siblings, enter Athen B There are only a standard number of designation codes
for each relationship. If additional sibling relationships are required, for example,
use the designations for Other: X, Y, Z, as needed. This convention also holds
true for other relationships in the table).

6. Enter the DNA profiles for each sample. This can be done by typing them in by
hand or by copy and pasting directly from an STR prof@ ble.

For both homozygote and heterozygote profiles, both alleles at each locus,
separated by a spacenot a comma. If there is dropout at a locus, leave

7. Once the sheet is completel &1 g? it in the DNAVIEW \ WRKST
folder. Use the case 1Bs d “save as” tyderosoft Office
Excel Workbook. See

the entire locus blank.

\\

L L |

fd i
' m\" 2 @-3 Q¥ a3 o0
=3 N s3rs Q _]?cm: ez 52254 672 o B
ﬂ]i 20821 H48132 ] sz301 =] 60590 =
i} zsez 48133 b 6006 3
| Eai3is ] 45134 Es2m7 Blso7ie =
1114 B4z =em s 4 et e |
K 11158 ®lzz170 i enong 55555 NN 8
=1 2008 Cperes: Eenzeg came Blezs 5
12256 i 50315 o134 E]s1252 3
Y1257 Y zzenn Hososze =003 Els14ze 5
512200 &l 25604 acosza Eeozzo E e 440 - |
Al1z7e B 30000 & engza a0z El61450 &
Az & jangzn 51500 = enze: a1 409 |
"L! 15 14406 & anzea &]s1795 & s Be1533 =
| 220071 Hlamm e Eeans He154s |
My Comguter 130072 Eaz261 #szrs3 ] enzar Ee1567 a
= i | *]
e Féspama:  [ONA View Foaml =] I “Zave I
| Paes | Savesshypei [mcrosoft Office Excel Warkbook =l Cancel ;
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8. Click on the Save Import Sheet buttoon the top left corner of the worksheet.

This will save the sheet in a format that DNA-View can import. The filename
will be the five-digit case ID and the file will be saved in the DNAVIEW \
IMPORT folder.

9. Exit from Microsoft Excel. Another Microsoft Excel alert will pop-up asking if
you want to save the changes. Click No

Importing profiles into DNA-View
YOU CAN ALWAYS RETURN TO THE MAIN MENU FROM STAGE OF THE
PROGRAM (AND WITHOUT LOSING MUCH INFORMAT BY HITTING the

Ctrl+C KEYS SIMULTANEOUSLY. THIS MAY COME ANDY IF YOU
MISTYPE ANY ENTRY. 6\

YOU CAN ALSO USE THE MOUSE, S@O L G KEYBOARD ARROWS OR
TYPE IN COMMANDS TO SELEC ENU.

1. Open DNA-View, selec@Q\/E@by either typing it in the Command
field or clicking it wit b Enter.

4 DNAVIEW

DAUTEY wver 27.23 2005%-6-14 15:0? Production Syste
Caseworki? Mew York

aternity, Crime, Multi—locus; Membrane,. Read,. Reread?>
{Compare, Flazh. Statistics, Scatter,. Directoryl
(Savesget ascii, Print?>
Housekeepidg (Browse, Maintenance, QC’'=s,. Tablet Check,. Update>
ImportExpoyrt Databazes, Cases, Gels
Leave menu {Quit. PATER. tools>
i {make, plot, or print database. Calculate PI>

the last report
(Mutation, Music)»

Bkzp=clear Alt—fe=help WEE
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2. At next screen, there is field that says Which Import/Export option? select

Genotyper import, hit Enter.

Lihich Imiurt/Exiurt uition?

DHA -UIEW Frequency Database import <(transfer between users)

Export DHA-UIEY Databases {(tranzfer hetween usersld

Import Muche datahasze =*=_FRQ file <counts hy 1A bhase pair hins)

Gel image import C(each row=x.y coord [intensityld)

Create a Phenotype list. check duplicates. find multi—locus atch
Import Pharmacia ALF <each row=1 band size, lane #>

Import RFLP =zizes {each column=zizes for one lane, eg Pha.macia ImageMaster2
ABD GeneScan data import C(each row=lanelf.color.1 bhand s7z2)

Molecular szizesz import <each row=2 bhand sizes)>

Caze and Accesszion data import

Import Ascii database C(histogram or size list; kb » bases)

BioIlmage import

Import Genotypes for database. (Pair 5 columns=g:=notype for a locus?
Genomyx M_W. inport

Codiz: export size data in CHF foriot

Genotyper import

Hitachi StarCall import

Genemapper import

\) A
3. In the field that s at @%ctory?”, a path
(\FBIOLO~3\M ON AVIEWAIMPORT\) will already be specified.
Hit Enter. N\ Q’\.
If the fi (Qs\ﬁ;n e Troubleshooting section for specifying the
subdi y.

&

4, Selegt )@@ase ID from the list. Hit Enter.
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Which Import-Export option?
Genotyper import

hat subdirectory? SFBIOLO™3“~MPERSOMS-DNAUIEWUSIMPORT™

Which file? (ESC if done2

~FBIOLO™3~MPERSOM5~DHAU I EW~ IMPORT % -
a58523 . TET 58249 _TXT 68321 _THT 61811 . TXT SAMPLE.TXT
18523 _THT SA523 _TXT 68322 _THT 61938 _TXT SCOTT.THT
18531 _THT LHA829 TXT 68345 _THT 61988 . TXT
11111 _THT 51144 _TXT 68392 _THT 62191 . TXT
11456 _THT 514173 _THT 6A59A_THT 62248 _THT
11444 _THT 51795 _TXT 6A786 _THT 69562 _TXT
11442 _THT L2088 _TXT 68956 _THT 21234 _TXT
120806 _THT L2159 . TXT 61852 _THT 1675 . THET
12256 . THT L2253 THT 611392 _THT 22345 THT
14496 _THT L2254 TXT 61225 _THT PPV THET
21318 _THT L2311 . TXT 61252 _THT 868888 . TXT
21379 _THT 52345 _TXT 61449 _THT 81146 _TXT
21566 _THT L2347 _TXT 61458 _THT 88888 _TXT
22222 _THT GLS5L . TXT 61494 _THT 28956 . TXT
37914 _THT 68134 _TXT 61533 _THT 21146 . TXT
42261 _THT 6H158 . THT 61566 . THT 22186 . THET
58172 _THT 6A383 . TXT 61567 . THT 72998 .THT
L8282 _THT 6H328.TXT 61675 _THT

N

5. At the following window, witl\'g@cted Case Wl appear, hit Enter.
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6. Now that Case ID has been selected, screen will say Initializing a new

membrane Date of runwill default to the current date, hit Enter

Which ImportsExport option?
Genotyper impor>FBIOLO™3~HMPERSOMS~DNAUIEW~IHPORT~A50523 . TET start at 14:87:5

Initiali=zing a new membrane

Date of run: EAINELERZ6 7

January July
Febhruary August
March September
April October
May Movember
June December

Bksp=clear Alt—f6=help

7. Membrane # o@d Wi@ he selected Case ID in the format#ft###.txt
Hit Enter. \

T DNAVIEW

Which 1 mpul-t.7nx ort ap +lon?
Genot ypers lnporsF5l 2L0"3~HPFERSONS ~DNAUT EV~THPORT~A50523 . TET start at 14:87:5

Initiali=zing a new membrane
Date of run: <Fepruary 26 7
Membrane # or Rpief id: I
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8. You will be asked, Is the above information correct¥/erify the Date of run
and the Case ID and hit Enter

iy

Which ImportsExport option?
Genotyper imporsFBIOLO™3“HMPERSONS“DHAUIEWSIMPORT~B58523 .THT start at 14:87:5

Initializing a new memhrane
Date of »un: February 26 7
Membrane # or brief id: B58523_THT

Is the above information correct? [

O
9. You will be asked Who%: yo e program defaults to 099 Genotyaped
unless you want tg Re yome Ise, such as secret agent, James Bond, or father

of inductive reas®gingd, Fr@ Bacon) hit Enter

4 DNAVIEW

Who are you?/UkegdNTE O T
CEND to add a reader, DEL to remove or renamel
L4 1

bond,. James Bond

LdC
F. Bacon
Genotyper

Bksp=clear Alt—fb=help

10.  The following window displays the entered loci, hit EadEsG not Enter.
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Which Import-Export option?
Genotyper impor>FBIOLO™3~MPERSOMS~DNAUIEW~IMPORT~A58523 . TET =start at 14:87:5

Columns will be interpreted according to the chart below.
Select any entry to modify the locus.
ETeet nremsalE UP to designate asz "Sample Info®
<::: EMD <or ESC)> wubdn satisfied. DEL to omit column<s>
e
CINPUT FILE> ICINTERPRETATIOH> [16]1 TPOX TPOX STR
[1]1 Sample Info Sample Info [171 FGA FGA STR
[21 D3 D351358 STR [181 D19 D195433 STR
[31 THOd THA1 STR [121 D2 D251338 STR
[41 D21%11 STR
[5]1 D18 D18851 STR
1 GHORED
D55818 STR
Di38317 STR
7?5828 STR
D165539 STR
CEF1P0O STR
I GHORED
Ame logenSTR
110 STR
DES1179 STR

11.

JRDNAVIEW
Which Import- Export option?
Genotyper imporsFBICLOISMPEFSOKS-DHNAVIEW~IMPORT-A585%23.THET start at 14:19:3

IB?/E2/26 cBEAl » BLALZR.TAT
~FBIOLO™3“MPERSONSNDRAU [ EMSI REVRTSA58523 . TAT 11 records 220 Importing 11 samp le'
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12.  Note: A screen magppear that says “There are some samples id’s...”. At the
bottom of this screen, the program aBkeceed with generation? (N=modify
parameters, Y=proceed). Y will appear, hit Enterlf this screen does not
appear, do not be alarmed, the import will still work.

@ DNAVIEW BEE

There are some sample id’s that look like they designate a case and a role
within case, but they cannot be resolved hecause there iz no zuch role
efined in that case (or the case is not even defined>.

[he number of such input records is 3
= 1> 99998 U

<23 99998 U

<3> 99998 §

Ready to generate cases & roles using thess parameters ...
Kind of case: ¥inshin
Races o kcha
Meed 3 accession numbers beginnfing: 128838130
Proceed with generation? (MN=modify \pzvametels, Y=proceed)> [

If you are usi
parameters
you only

pe NJ¥aternity.” If the order of races are incorrect or if
tto tes@ e race, you can change the order here or type in one
Ietteer~

L
13. A greer@gn will appear, indicating a successful import. At this step, unique

identifiersv(circled below) are also added to each profile. Hitt&sit viewing
this screen, and Esmain to get back to main menu.

&?5
ng%/ rni @ead of kinship, answer “N” to modify the
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Arrows, Home, End scroll. ESC to quit wviewin
line 1-47 Find typed phrase. Tab=again. Bksp=new phras

Reprint to

~FBIOLO™~3~HPERSONS“DHAUI EW~IHPORT~A58523 . TAT start at 14:19:37
Import by reader 79 to worklizt <membrane> HZ00
workli=t=07-82-26 cBEBE » B50523.THT

Lane Sample Info Lane o/ B2-26 cHABA » SCAL23.THT
1> L6523 U blood 1> 128080846y 50523
2> L5523 F father Zhang Hui Min <23 1280-00847f 50523
3> 58523 M mother Zhu Tong Fu 3> 5

4> 58523 4>
5> 58523 52
b2 5A523 <62

{75 5@523 <25

¢8> 5@523 (8> . Q
€95 5@523 9> b\
1@ 58523 0 ¢

¢i1d 5@523

D3S1358 3p STR

3 lanes of \Afl bQRead # 3188

OQ

[l Performing Paternity or Klnsh

1. Select Caseworkhn@er

4 DNAVIEW

DNAUIEW ver 27.23 2885-6-14 15:09 Production System
Caseworki? Mew York

Caseworhk Paternity,. Crime,. Multi—locus; Membrane,. Head. Reread>

Examine data
File
Housekeeping
ImportsExport
Leave menu
Populations
Quit DMHA -UIEW
Reprint
Rezearch ideas

(Compare,. Flaszsh,., Statistics,. Scatter,. Directory?
(Savesget ascii, Print?

(Browse, Maintenance, QC’s, Tahlet Check, Update?
Databazes,. Cases,. Gels

(Quit, PATER. tools>

{make, plot, or print database. Calculate PI>

the last report
(Mutation, Music?

Bkzp=clear Alt-fo=help BFEEFE]
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2. Select Paternity casehit Enter. (This will be used whether a paternity or a

kinship case is being done).

4 DNAVIEW

DMAUIEW ver 27.23 2885/6-14 15:8? Production Systen
CazeworkB? Mew York

Automatic Kinship arbitrary relationzhip Stain Calculator mixed stains
Crime Case stain matching Type in a Read or edit, usin
DMA Exclusion mixed stains Y-haplotype odds uwnmixed stains
Odds unmixed stains
whole membhrane
calculate formula
Create; make roster

using mouse
Paternity case create, edit. or report
Racial Eztimate guess population origin
Read using tablet
Reread Rework old read
Screen disaster matches

Bkzp=clear Alt—fo=help BFEEH

Craute, edit. or examine a case

telect case

list cases guit

Mame Tag style: NAME FeEcap

Mull freguency:= AUTO review; ASCII export
options zelect case

PCR parameters shrink match rules
print report window size

probe parameters

Bksp=clear Alt—fb=help
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4, At the next screen, at the field Case # (0 to etk for the 5 digit Case IRhat
was imported. If it is there, Hit Enter. If it is not there, the import step may need
to be repeated (Refer to Il. Importing profiles into DNA-VIEW).

74 DNAVIEW - o x|

Enter a case number of up to 7 digits,
8% digits in range 2800000c0x> to 27 P00 CxD .
or, up to 5 digits of case number (543212 followed hy
L for Last year — i.e. @55L for 2885655
T for This year — i.e. 666T for 2BH6666
M for Next year — i.e. 22222NH for 2080722222
or, Pagellp for a menu of popular or recent case numbers.

Casze H? (B to exit) FEFE!

NV ~O
5. Select immigr@k&nshﬂ(ﬂt Enter. Verify that the imported case information

IS correct su the e ID and all sample information, including relationships
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4 DNAVIEW

Case 61474
Daughter
Victim
Sonitl
Soni2

racefs>:
1288-A0126
1288-88125
1288-80127
1288-8Q0128

bcha

daughter STaley Profitt

femur
zon Micheal Yellock

son Raymond ¥Yellock

add role

batch run

batch select
delete case

edit case coument
edit people

edit race liut

N

bcha: Abbreviation for
Blacks, Caucasians,
Hispanics, Asians

exsple (your pisk?>
exys-& case
‘ovtnote report

( iumigrationskinship

" language is: kinship

list cases

style: NAME

screen. Hit Enter.

il
N

\
6. Use arrow keys to seleeﬂ'%g{ae'list' reen menu on lower right corner of

i DNAVIEW

Caze 61494
Daughter
Uichdin
Sontil
Soni2

race(sd:
253-881 7%
1288-Fl 25
128818127
125d-088128

Q

$

hcha

daughter Shirley Profitt

femur
zon Micheal Yellock

zon Haymond Yellock

add role

batch run

batch select
delete case

edit case comment
edit people

edit race list

Bkzp=clear

example Cyour risk?>
export case

footnote report
immigrationskinship
language is: kinship
lizt cases

Mame Tag style: NAME
Alt—f6=help
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7. Type bchain the race(s)field. Hit Enter. The changes will be saved.

T DNAVIEW -] x

Caze 61494 racefs>: bcha
D Daughter 128888126

U Uictim 1288-80125 Enter modify list of race letters
g Sonfti 128080127
T

to try for computation.

Son#2 1288-B0128

edit race list

\ Q\
8. After editing race list, s imomté(a ion/kinshighit Enter.
a

4 DNAVIEW

Case 61494 race<sy s xcha

D Daughtes~ »280-801% daughter Shirley Profitt
u UVigZtim= 1280 AbL25 femur

8 Snodl  1Z8h-aa127? son Micheal Yellock

T sonb2, \1.80-B0128 son Raymond ¥Yellock

add role example <your risk?>

batch run export case

batch select footnote report

delete case immigration-skinship

edit case comment language is: kinship

edit people lizt cases

edit race list Mame Tag style: HAME
Bksp=clear Alt—fb=help
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0. Estimate likely relationshipsshould be highlighted already. If not, select it and
then hit Enter

4 DNAVIEW

Mutation is

relationships
ype in Cor edit) scenario 1 Meedlezsz loci INCT.LTLD
stimate likely relationships Do HOT "restrict™ che data
acial estimate AUTOMATIC freore i ies
i SHOW formulas in summary
veball check the raw sizes DO consider wmcration
yeball check the genotypes Wit from lanigration
rint the genotypes 3 ? +
rior probability=0.5 ; Asses:ment 1 ¢<554> F U2,
Silent alleles WOT allowed ; Assrsconent 2 (887> F U7
arzing info: NOTI shouwn ; fizsezzment 3 <21892> F U2,
alculate one locus, showing parsing 5 Vssossment 4 (2875> F U/0ther
ace iz: BLACK ; Aszsessment 5 48> F U Other :
hange databhase defaults ; 9sseszment b ¢1921> F D, §
ext race from: BlacksCaucasir.’Hisjpanic : Assessment 7 (6?2 F Us? -

collecting genetic data

2 worklists Soeczearch ... @ remalnlng, 112 locus—genotypes collected.
2 worklists Yo error—vheck 1 remaining
Ohtaining 5lack freguescies for locus 11/14 D165539 STR
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11. The Estimate likely relationshipsscreen will display the following information:

a. DNA profiles for each sample with a corresponding legend (alleles are
expressed in letters)

b. A green likely relationshipgable (circled below) that lists PI (paternity
indices) and Sl (sibship indices) generated from calculations comparing
every pair of individuals in the case. The numbers in each cell evaluate
the corresponding pair of people as potential parent-children (PIl), and as
potential siblings (SI). Numbers are omitted if very small. (As per Dr.
Charles Brenner’'s DNA-VIEW Newsletter #17, http://dna-
view.com/news17.htin OE

C. After viewing this information, Hit Enter (5\,

74 DNAVIEW w0 x|

Cas T

D Daughter daughter Shirley Profint

| Pictim femur D pi=6B0 pi=20A pi=48
o

T

Sonitl zon Mich=al\Yelloik =2i=30 =i=190000 =i-800A
Sonit2 zon Rawhohd Yellock

u pi=6BB00 pi-8000
si=6PAA@  si=20P0

5 pi=-6HA
& 1=100806
TPOR CSF

ﬁs UHA FGA_ Ame DBS'“,'\Z;I D185“PLSS D13l? D?s lelg T‘HB-n-.. & 1
iy Iy p Pl pa N ik 2 = (ol |
o 8 ﬁl ‘.I’}r qm, 3 B 5 B
EP v v EE ] N 3 il - Bt h rl

r i o L .]le‘ lan 3 5 t | E

Legend: D3S1256Cp=15 g=(H =17 i p=13 »=15 ==16 FGA p23 g24
DES1179 pl2 vid D21570, w28 »38 Di8551 pil4d ri6 ul? D55818 p8 =11
D135317 pll Alaa13 L?5828 p8 =11 D165539 p? »11 t13 THB1 p? o8
TPOR p? g8 w8 widl CSFIPO p8 »iB t12

any key to continue
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12.  Select Add relationship est to reporthit Enter to add the likely relationships
table to the final report that will be placed in the casefile.

4 DNAVIEW

Add relationship est to report
ype in Copr edit) scenario 1
stimate likely relationships

Add relationzhip est to report
acial estimate

Simulate

yeball check the raw sizes

yeball check the genotypes

rint the genotypes

rior probability=0.5

Silent alleles NOT allowed

arzing info: HOT shoun

alculate one locus, showing parsing

ace is: BLACK

hange datahase defaults

Prior = A.5
Mutation is considered

Mext race from: B ic). CaucaziasHiszpan
Meedless loci IFJUWLIED
Do HOT "restri-c’* the data
AUTOMATIC fieocuencies
SHOW formul-=s an summary
) consider natation
P.it from Tmmigration
o

L 7o+

554> F U2,
C887> F Us2 =
C2189> F U7,
275> F UsO0ther
<48y F U 0ther =
€1921> F D, S

fizgrz:zment
Vegsgsesment

; Azsessment
sessment
sessment

ype in Cor edit) scenario 1
stimate likely relationships

yeball check the raw sizes

yeball check the genotypes

rint the genotypes

rior probability=0.5

Silent alleles NOT allowed

arzing info: HOT shoun

alculate one locus, showing parsing
ace is: BLACK

hange datahase defaults

Prior = A.5
Mutation is considered

Mext race from: Black-CaucasziasHiszpan

Meedless loci INCLUDED

Do HOT "restrict' the data

AUTOMATIC frequencies

SHOW formulas in summary

DO consider mutation

Quit from Immigration

C= 7 + Fr?

; Assessment 1 <554 F Ur?,
Aszessment H 2 CBBY> F U7 - M +
Azszessment # 3 <(210892> F U2 U, A

Azszessment # 4 (2875> F U/0ther

Assessment H# 5 <48 F U/O0ther =

Aszessment H 6 (1921> F D, § =
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14.  Inthe blue field, enter a kinship or maternity/paternity statement that expresses

two hypotheses (or ways people are related), then hjtrles&nter. See below
for examples of Kinship and Paternity scenarios.

a. In the case example featured in the screen captures, there is a typed femur,
V, that may or may notbe from the mother of the typed daughtersbn
S,andsonT

The format for this KINSHIP case is as follows:

1) D,S,T:V/Other+Pa (as seen in screen capture below)

2) This means daughter, Bon, Sand son, T product of the
typed femur donoty, or another unkno@dividual, Otheand

some untested maRa. . Q
N
e O
AN C) Pa
VAV
\&O
Q o~

SN

b. Another option is a case of with a trio of typed individuals, a child, C, a
mother, M, and a tested man that may or maylmetthe father

The format for this PATERNITY case is as follows:

1) C:M+F/Other

2) This means that the child, C, is a product of the typed mother, M
and the tested maR, or another unknown man, Other
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U-0Other+Pa
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15.

4 DNAVIEW

|D,S,T:U/0ther+Pa

Action?

Type in %or edit? scenario 1
Calculate & report LRs. 4 races
Calculate LRs <Black>»

Ezstimate likely relationships
Add relationship est to report
Racial estimate

Simulate

Add scenario tos modify the pick list
Eveball check the raw sizes
Eveball check the genotypes
Print the genotypes

Prior probability=8.5

Silent alleles NOT allowed
Parsing info: NOT shouwn

Select Calculate & report LRs, 4 raceshit Enter.

Prior = A.5

Mutation iz considered

Calculate one locus. showing parsing I
Race is: BLACK

Change database dot-ults

Mext race from: rlacksCaucasiasHispan
Meedless loci IWLUDED

Do HOT "resztrict' the data

AUTOMATIC f:=~yuencies

SHOW formiws in summary

Yo consil=a mutation

Quit f»wu Inmigration

Gz ? 7
liasrsement # 1 554> F U2,
#2 (BB F U7

; hrsgesment
3 3 <2189> F U7,

16.

\@®)
Wait for the progra %Iec
A series of scree%

74 DNAVIEW

Collecting Asians aata.

Assessment

e frequencies and calculate kinship equations.

ap&e}@ ee examples below.

Obtaining Asisms frequencies for locus 3-13,. FGA STR

Wait...
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F DNAVIEW HE=E

Evaluating kinship formulas

D.5.T:Us0ther+Pa

13 loci. B inconsistent 8.8s
D3IS1358 (1+3»d> » (dg+l2qg+l2
Uia 12pl <r+s> » Cdrs+lbrrs)
FGA 4g 8 2 ~ {p+3pptpgd
DES11°7? A +3p+3r2 ~ (dpr+dpp
D21511 8 (1+3pr1) s Cdpr+12pp
Di8851 1 Yap+12rr)

D55818 5 (3¢

D138317

D?5828 7

D168539

THEL Wi

TPOX Zpd PO

CSRLPS 5 (1+3rd » {dpt+ibprtd

WI|| appear. These are the statistics
that will be presented in t |ology report. In the field that says Ascii
file name for posting (b % enter the filename: first letter is a P or K
(Paternity or Kinshi%ﬂ owe e five digit ID number, and ending vixth

(e.g. P91125.txt K@ 4. tpt). Enter to save the file.

17. A table with cumulative LRS\Q(

4 DNAVIEW

|D,S,T:U/0the&+?a |

Black caaulative LR 41 .6eb

Pfosterior probability=99_.999998+ assuming prior=58:x
Caucasian cumiicivive LR 12.7e?

Posserior probability=188x assuming prior=5%80:x
Hizpanic cumuiative e?

Posterior pluhahlllty =99 99999998+ assuming prior=58x
Azians cumulative LR 28 _8e?
Posterior probability=108¢ assuming prior=580x

Azcii filename for posting <hlank if none)? g
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a Displayed in this screen capture is the following:

Cumulative LR

This is a likelihood ratio, also known as the combined kinship index (CKI)
or combined paternity index (CPI) which evaluates the assumptions
spelled out in the proposed kinship or paternity scenarios from step 14 and
determines which is more genetically likely.

Posterior probability
Posterior probability is also the relative chance of @ternitgmentioned

in Forensic Biology paternity report)
\O
Prior probability

Prior probability is always 50% (both hy ses equally plausible) for

paternity and kinship casei\ ntlongs Forensic Biology paternity
report)

18.

Select Quit from Immigra%%{%houl() @ady be highlighted) and hit Enter

4 DNAVIEW

|D,S,T:U/0ther+Pa

Prior = A.5
Mutation is considered

Action?

Quit from YMmayratigne~ |

SHOW fuymulls in SLUSABY

it
it
it
it
it
i

554> F Us7. U = Mot
CB87» F Us? : H + F
€218%> F U7, U, A.

C2875> F Us0ther = H
c48> F UsO0ther - H +
€1921> F D, § = X + 1
; Aszeszment 692> FUs? - M + F

; start with a descriptive comment line
3 Assuming F & CDG have different fathe
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19.  Select print report, hit Enter.

4 DNAVIEW

D.S.T:U0/0ther+Pa

Prior = A.5
Mutation is considered

(Z .

Mull frequency: AUTO r yeconstruction
options I restrict data

PCR paramete. . review:; ASCII export
print rejpors select case

probe parameter= shrink match rules
guit window siz=e

PFECA)
Bksp=clear Alt—f6=help

\@) \gU

20. Select Laserjet and '&er Q

4 DNAVIEW

|D,S,T:U/0ther+Pa I

Printer?/D RN Prior = B.5

Mutation is considered
aport “#hl3 chars: Case 61494 kinsh
LPT1i
LPT?
sTPE in
£ilr,
Laszerjet
Postscript

print report

Bksp=clear Alt—f6=help NG
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21.  The following screens will appear. Just wait for the file to print.

4 DNAVIEW

|D,S,T:U/0ther+Pa |

PRINTING to Laszerjet on LPT2

If you get stuck here,. the printer is not connected.
To continue:
1. Try Break ¢=Ctrl-Pause? and wait 60 seco.ds.
OR 2. Kill DNA-UIEY with the Windows Task Maraver.

To avoid getting stuck again.,
EITHER connect a printer
OR Houszekeeping,. Optionsz. DMA-UIEY ;o inter

and zet the printer to C(noned.

4 DNAVIEW

print report

add role example <your risk?>
batch run export case

Mutation is chatch select footnote report
delete case immigration-skinship
edit case comment language is: kinship
edit people lizt cases
edit race list Mame Tag style: HAME

Bksp=clear Alt—fb=help
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22.  After you obtain printed report, hit Ctrl+@ get back to the main menu. Select
Quit DNA-VIEW and hit Enter If report is not printing, see Section IV for
troubleshooting.

74 DNAVIEW - o x|

DMAUIEW ver 27.23 2885/6-14 15:87 Production Systemn
Cazeworky? Mew York

(Paternity, Crime,., Multi—locus; Membrane,. Read. Reread>
(Compare, Flash, Statistics. Scatter. Dirgctoryd
(RBaversget aszcii, Printd

Housekeeping (Browsze, Maintenance, QC's,. Tahlet Chegly. JUpdate

Import Export Databhazez, Caszes. Gels

Leave menu (Quit. PATER. tools>

Fopulations Cmake, plot. or print database. Calchwiate PI>

Quit DHA -UIEYW

Reprint the last report
Rezearch ideas (Mutation, Musicd

Bksp=clear Alt—fo=help B¥HEEEHE]S

V. Importing Raw D

The next step |5Q-eo e@n(e\raw data to a format that is easier to read and can be pasted
into a report. e the option to type in the raw data into your report tables by

hand.

1. Open the workbook you saved earlier. It can be found in the DNAVIEW \
WRKST folder.

2. Click on the Paste Reportab at the bottom of the worksheet

3. Select cell A1l. Failure to select this cell may lead to improper results.
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4, From the top menu, select Data Import External Data~ Import Data

l= | Data lﬁindcrw Help  adobe PDF

44l s B = -5l %@

@_ Filter . i Feviaw, ! e = N
Yalidation. ..
L Inq:m‘t-E}:Eemal,égaba L m B i:m:lcuft Data,. ( JE

W
W

. G Mew Web Query. ., 6\,

A Hew Datab-;g@
N (,0 |
\V

5. Select th&eBIOLOGY ]Q%)avi@;\sework / reportsfolder from thelLook
in: menu

Select Data Source

=]
3

[zl @-2/Q ¥ (a5~ Toos~
Ebeea 5] K27684E @xn TN 2
EOSZEE | emoszs Elkrizz E
EOSZ66 [£] kb1613 (] k71460 2
DOVD-RW Drbve (D:) = - &
()% codison' () b7530 [ k70020 I-T_IK?EEIII -
B Ealogy o cse,nitiene... E7530 :E. 70020 Flerionz .E
1oy FEIOLOGY ) B7S305M :in:?ﬂl"rﬁ 'j KT1977 E
o T - P76544 [ kron4s = xrze48 0
7644 [ rrorasa ﬁxmi?z F
\ : , P7624B [£] k701488 = ket f
__J ) My Documerits D76248 = k701458 Hisoziz 5
My Documents | () Rotor-Sene Demonstrations B6E4C [] grol4ss [ ks120 E
3 FTP Locations B7639C [Hers1z Breizoisn 2
=1 | 5] addimModfy FTP Locations * brsaen [ krost2 [E) xe1202 E
: = 59999 = k20526 (] k27e84D [l k70951 = res080 £
My Computer | =4 apgsep [ kz0526a o [T E k71197 = ko008s 2
q | I 3|
Fille nzme - ; for
MyNetwork [ =] hewsoures.., |
Places Files of Al Fies - Cancel

why
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6. This folder contains the ASCII file you saved in Section Ill Step 17. Change the

Files of type select AlFiles. Select the file and click Open

7. The Text Import Wizard window will appear. The default settings should be as

seen above, correct them if they are not, and Eliglsh.

Text Import Wizard - Step 1 of 3 il.?_‘l
The Text Wizard has determined that vour data is Delimited,
1F this is correct, choose Next, or choose the data bype that besk describes your data,
rOriginal data bype
| Choose the file byvpe that best describes your daka; \
s Delimited; - Characters such as commas or tabs separate e d.
" Fixedwidth - Fields are aligned in columns with spaces b b Field,
s\
=

Stark impart at row: &m @i}ws (ANSI)
Preview of file MFBIOLOGY liwlar&xmk@@@d&g.ml

1 \V X

ase 092432308 cenar jolN O
3han  Siblingsz012{0Y0se 95-2439
4 OED Sil:nling# SU-0056 TBOGOS5-0701

’v

LBiM+F /
KL

\.
f@ Cancel I = Bal I Mext > I
t D@/lndow will appear. Sele®roperties...

8. The&
®

Tmrork Data

x|
wWhere do vou want to put the datar

%" Existing worksheet:

[=fas1 =Y

" Mew worksheet

Cancel

i=| Create aPivokTable report. ..

Properties... Paramebers, .. Edit: @iersy, .. I
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0. The default settings in the External Data Range Propertigsidow are correct

but you need to select Overwrite existing cells with new data, clear unused

cells. When the window has the settings shown above click OK.

External Data Range Properties il

Marne: |Paz433

Cuery definition

v Sawve guery definition
[T save password

Refresh contral @L
¥ Prompt For File name on refresh @

[T Refresh every IE-U 5‘ minukes ‘\Q

[~ Refresh data on file open
[T Remove external daka From wnrﬁ{m banr@Swng

Data Formatting and layout

¥ Include Field names ser\ n SI:Irt,I'FI|tEF,I'|a':.-'DLIt
I Include row numbers rese@
v adjust column width

If the number aof ¢ the -:Ia e changes upon refreshs:
[ Insert r ew lete unused cells

[ Inser ) ru:-ws u:IataJ clear unused cells
E!inlstl

ell Formatking

Is with news data, clear unused cells:

i u:-:ulumns adjacent to data

| Ok I Cancel |

10.  You will D€ taken back to the Import Data window. Make sure EXxisting

worksheetis selected and the window below it has =$A&lick OK.
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11. The raw data has now been imported and your worksheet should look something

like this:
e B T T O E I F G i =
14 ]
FEETD AT Sewning {
=R W Wiclim 1 ZEDD0e S humeras
EN L Blother 1 2E0D0E21 Janp Don
| 5 F Fathar 1280000 Johm Cloa
B {Visthar M eF
f‘ .............................
'L Black cumulaties LR 1 [2E+7 Postenor prnhablll,: 100% assuming prae= S5
1 9 Caupcagian cimulatiee LR 1.0EBE+14 Pogtenar probakalily= 100% assuming pror= | 50
| 10 Hinpare: cumilaties LR 225E 414 Poatenar peobabsily= 100% assuming peor= | S04
A1) Anian curnulabies LR B 28E+14 Postenor probaksiiy=s 100% assumng prd= Sl
13 — Black O F
14 51178 5TR 80.7 1/ 2pp p=1 1? 13 \' ] 12
15 021511 5TR 1771 Fdap p=0.181 #=0078 ‘:nuz% 30 31462 30
16 O7sHA STR 3231 /Bap pE0, 225 a=0 0419 10 10063 10 10403
| 17 ] CSFIPD STR 1451 /dpq p=0. 3013 =0 057 @ 1213 12
|18 0351358 STR Wl i p=0 242 6 15 15 15
19 THO!  5TR 159 1§ dat 147 w=0.10 99 903 7803
':ﬁn 0132317 5TR 1T 1 F B 152 an a1
[ 20 Digs53% 5TR 265 I." \l:l}HS 1112 g
i 022133 STR 2-1 3 1 2335 B»AM
3 0155433 STR (] 13 15 1415 1314
[ 24 VWA TR |"41:-| =006 1516 1517 17
.--:",5-- TP SR =} 37 ain B B
. D1EES1  5TR M'ﬂ:ﬂ 16 1113 1317 1517
£l pesE SR V| 1 i 1
m FGA  BTR T-.‘EEIH |=|:|1|j" 2325 55
] cumulave LR 2E+1T
- --@ QO
'!l_ o Caucagian %] W F
22 [ ] Qlw?pp p=.048 1213 12 12
331 01 51 fdap pe0.238 &=0.100 3142 T2 0 31462 1}
] oy \ 348 1/7Bap pe0. 202 a=0 043 - 1012 10 1003 10 1043
E3 Q 1041 /dpy | p-03T qOOTH 1213 1213 12
Ed @ 1821 /e p=0.245 15 G
Ed AT 1 { dat =67 #=0.307 99 503 7803
@ﬂ__ 4,94 | fBpr p=0.0733 =0 321 242 a1 a1
£ 331 fde r=0.274 1112 Hian
40 1321 7dss =138 I35 23033
41 ] 2631 figr =0.338 =013 1315 1415 {ERT
l-g 8251 F dpr p=0.015 r=0.285 1516 1517 7
43 1.6 1 £ Zpp p=i. 545 81 B B
a4 535 1 /B =125 w=l) 158 1113 1317 1517
i EGE0 | fpp p=0 412 1 i i
db A3/ dar =ar2 2325 252425
a7 curmulstve LR 1EE+14
W4 b 0 A Erery ) Paste Report Tatle o
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12.  Click on the Tabletab at the bottom, and you will see a cleaned up version of the

data you just imported:

BN . s e B < T a1 O -0 B, Y [ 1, I e [ 1Y [, ol B« 0 - 0 O - 2 [ B S el I

3| N =T S I SO - S

L ¥

_£ Crmsa fiirws [dosbbacd Ratisd Paui et Protodulay | v ramang pav bl y = T

Bl 1 semm—— 10 s, B 0w

Bl ¢ =sxamaas L ] (= 1

W] B mmewsasacs | 300eSes H Jum

_.ﬂ_" oA i i i B2 oy A fum

[ 3

] S i LpEl)L L RIR LCEP e U T PN e U o Dt L s L TEe: LROSEN LA, LEoRule L P

uT-P—-'EE’——--un mrad | i | mia | o El Bz | nhdr | zmas ol | e | &m | b3 X n |nxn
] -y

.:-;1 —: iz |h.:|.'|;':|,.ll:u| |1|1| 13 | LR | #i | i | bl |Il.|; | |J.|:'L( ||:._|1| ET | 1 | o

o — N\

:';._"""%‘1‘”' 12 | " |.u|-u1| 3 | [T | LRI | wil | Rl |:u,..~:| | L 14 W ||1|1| LT | 1 |:|u

s VA 3

— | [ | | | | | [ Q¥ [ | [ |

e NG

a————1 | [ | | | | 1O [ | [ [ |

B P N

g A P | [ [ [ [ |

il —

pRa N\ P - |

s—— | | |y IO [ [ [ [ [ [ |

5;"-' 12 N

i

s——1 [ [ NI T T T T T T 1]

k| e | (A

E3 e ﬁé

x : ! : S

o — W [ [ T T T [ [ [ [ |

= / @)

=

o D M O S ) I 1

&)

il

T 1 q i | ma T s T oov T ams [ w9 [ u8 T 39 [ 868 | n29 | [ naa T oa

=) ] 7. N

i | o | oy | 184 | qed | eed | e | Em | 33 | Zew o | 1@ | x| [ 3% | @3

ar

_."ﬂ"_!l..q e | WNEN | 3 | 1ea | e [ em | 4w | 3o | 57 | 3o | w3 | 2o | 7 | [ao: [ &

& v s - e "L_ﬁ_n G5 | WA | em) | 6@ | Wb | 339 | a8l | A% | 833 | W3 | s | i3 | - | eod | ®a

] 4

O

This ta sorted the data you provided irAffede Entry tab, as well as the
a

raw data W¥om DNA-View, into a format that is easy to read.

13.  The top of the sheet has two indicators which let you know the status of the

import and the data.

a. No data imported — Data has not been imported
b. Import OK — The import was successful
C. Data OK — Theorder of the loci in the imported data is usable
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d. The following two errors are common when older files are imported:

* Imported data not in correct order — Data has been imported but the
order of the loci in the report is not in the correct order to use this
table.

* Imported data is in Co Pro order - Data has been imported but the
order of the loci in the report is in Co Pro order.

Create a new report in DNA-View to fix this problem.

14.  The rest of the table contains all of the information from Qe DNA-View report.

O__u_uannns|

Bt e Fan e B S I ol =N

. e o o 1 5 [0 U, R

tagrd

e B

i S A e
<-1I,§:I-. —: |h.:| |I1I¢w 13 |‘-_€‘),| | i | i | I, 13 | L1 | k] ||:|_|1| ETY hll | o )
.ﬁ;‘-_hl::u | A\P \:|v\, |m1 |x|,:.||.:||+| | " ||1| LT | gy 2

o | N N S — —

E § S

1 = \ I}‘ TN S O I [

O [ A [ [ [T [ [ [ [T TT]

;ﬁ(ﬁ}‘ i A N N O G A A T

TSN ) AN N O O B B B

E3

;;ﬁ—e‘—r,\ [ | [ [ [ 1 [ [ [ 1 [ [ [ [

e—v [ | [ [ [ [ [ [ | [ [ [ [ [ |

o —t—r—T T T

i}'pu—uﬁﬁ.-m [ ao® T oave T osan T wed T oanw [ oase T v T ams T w8 T a8 T %as T sas T ape | [ s | ol
<'E_:‘I Pyl Cowmines | 20 | 63 | W@ | 84 | qed | eed | e | En | 33 | Zew |o#ks | aes [ s | - | i% | @3

EFﬁml-hlqﬂlleliﬂlJ|IH|II:I|H-1|”'|"—|"|“I”l”"‘|75‘| BTN

) Cindas domm | 3B | 035 | WA | #H) | 685 | R | 333 | a0l | 8: | 8@ | !:—IT”NTH/T_I_QEIK

51
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a Cumulative Likelihood Ratios — listed numerically and with words. The

most conservative (lowest) value is indicated. Values are truncated at two
significant figures.
b. Posterior Probability — listed to two decimal places
Allele table — names, loci and alleles listed in FBio report format
Paternity/Kinship Index Table — the paternity/kinship indices of each
locus’ genotype is listed below the locus for four major races

oo

15. The allele table and paternity/kinship index table can be copied and pasted
directly into the table of the report template. Blank rows should be omitted from
the copy. Adjust wording from paternity to kinship as r§essary.

’(}

twe QQA View and the printer
m th rt menu or the desktop icon.

V. Troubleshooting DNA-View
1. Printing problems
a. Re-establish communlcan
1) Go to My Comput

2) Double click o iV

3) Double click oIo Ider

4) Double cI%@w the View Caseworfolder.
5) Double_cliskon t ters folder.

6) A lis S-D atch files appears similar to those depicted
befo@ X

& F\% Elt Wiew  Favorites  Tools  Help
p_

Back - J ﬁ | e ) search

Folders | Elv

Addrass I.,j MAFEIOLOGY _1\Dnaview CaseworkPrinters

File and Folder Tasks B

=7 Make anew folder
@ Publish this Folder to the
web

== Print DMA
Bldg_dna_12fl_1204_hp4350_...
M5-D0S Batch File

B Prink DINA

{U} EBldg_dna_12fl_1213_hpcolor_...
M3-D05 Bateh File

@ Yiew prewvious wversions

»

Other Places

1) Dnaview Casework.
D My Docurnents
_e My Cormputer

Details ¥

7) Double click on the file that corresponds with your printer. (i.e., If
you are trying to print to the printer on the™f&, click on Print
DNABIdg_dna_12fl_1204_hp4350_LPTR
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8) A black screen will appear and disappear quickly, this is normal.
See below:
NPINDDWS' system 32 cmd.exe

M:=~FBIOLOGY_1-Dnaliew Casework“Printers>net use LPT2: D
LPT2 was deleted successfully.

M:~FBIOLOGY_1-Dnaliew Casework“Printers>net use lpt2: ““ocmednadhcppr®l.csc.nycn
et~dna_12f1_1213_hpcolor spersistent:iyes

b. Communication
work.

C. Go back t -Vi the main menu, select Reprint the last report
and hit E ai the report to print.

@lbw,@bﬁ established successfully and printing should

TDNAUIEW ver 27.23 2B05.6-14 15:8% Production Syzte
Cazeworkll15s Mew York

NS

(Paternity. Crime,. Multi—locus: Membrane. Read. Reread>
(Compare. Flash, Statdistics, Scatter,. Directoryd
(Saverget ascii, Printd
Housekeeping (Browze, Maintenance, QC's, Tablet Check, Updatel
Import - Export Databases,. Cases, Gels
Leave menu (Quit, PATER., tool=s>
i (make,. plot. oy print database. Calculate PI>

the last report
Rezearch ideas (Mutation, Music)

Bkzp=clear Alt—f6o=help BETREH"
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2. Changing Language from Kinship to Paternity

a. This is useful for paternity cases whérés indicated as Sibling #4
instead of Child and Ks indicated a&ather instead of Tested Man
b. Change case language from kinshapaternity

» After selecting casén step I11.3., a menu will appear. Use arrows to
select language is: kinshipHit Enter.

74 DNAVIEW HE=E

Casze 37914 raceits?: hcha
C Siblingi4 1288000194 y [
F Father 128000193 FG

=l role example (your risk?)
batch ru- export case

wvotech s:lezt footnote report
deletr -aze immigration-kinship
ed’t case comment language is:- kinship
ecit people list cases

ea’t race list : NAME

4 DMAVIE

Case 37914 race<s»: bcha
C Sihlingw¥d 1280-06194 MC
F Father 1288-08193 FG

language is: kinship

Use the language of? [NNENENEGEGEGEGEGEGEGEGEEE
Paternity
Maternity
Kinship
Crime

Bkzp=clear Alt—Ff6e=help
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* Relationships have now been changed from Sibling #4 to Child and
Father to Tested Man

7 DNAVIEW BEE

Caze 37914 racets>»: bcha
H Child 128888194 MC
F Tested Man 1280-80193 FG

add rolc edit race list

batch wun example (your rizk?>
batch z=1=ct export case

cal:ulate repuwt footnote report

de.etez case immigrationskinship
:1iy ¢case ~.umaent language is: paternity
edit peoplo list cases

Bkszp=clear Alt—f6=help

N
* Lang il r@ﬁe changed to paternity until the next user
ch S ttoKiD [
&L
O
?g~ 00{(\
QP
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3. Deleting records from DNA-View (in case of import problems, etc.)
a. Hit Ctrl+C to get to the main menu, select Casewdrit Enter.

. .

T -

DHAUTEW wver 27.23 20085-6-14 15:0? Production System
Caseworkl 25 Mew York

Command?
Cazework (Paternity, Crime, Multi-locus; Membrane, Read, Reread)

(Paternity, Crime, Multi-locuz; Membrane,. Read. Reread>?
(GCompare, Flazh, Statistics, Scatter, Directoryl
(Savesget ascii, Print?
Housekeeping (Browse, Maintenance, QC’'s,. Tahlet Check, Updatel
Import Export Databhases, Cases, Gels
Leave menu (Quit, PATER. tools>
i (make, plot, or print database. Calculage, ¥PI>

the last report
Rezearch ideas (Mutation, Music)

 Bksp=clear Alt—f6=help BEEFLEH

= MAUIEY ver 27.23 2085-6-14 15:09 Production System
Caszeworkl2h Mew York

Stain Calculator mixed stains
svain matching Type in a Read or edit, usin
aixed stains Y—haplotype odds unmixed stain
unmixed stains
vhole membrane
calculate formula
Create:; make roster

using mouse
aternity case create, edit, or report
acial Estimate guess population origin
using tablet
Revork old read
Screen dizaster matches

Bkzp=clear Alt—fbo=help BEEEIEFHL]
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C. Use arrows to highlight case that you want to delete, hit Def&teeen

will say Trying to delete membranes. A list will appear with a blank field
that says Deleteselect altogether-- D +R+ definitionhit Enter.

Trying to delete membhranes
A7-81-23 cABBA » 21318.TAT

Delete
DNA — all 16 loci (reads")>
Roster — all 3 lane labels
both DMA and Roster
altogether — D+R+definition
some of the DNA loci
HRename the worklist{(membrane

d. Wait for d QD d When successful, a screen that says Trying to
delete ngs hlighted in blue) ardpunged (in green) will
app\?\ n dépear quickly.

Trying co delete memhranes
B7-81-2% cL@BB » 21518 _THT

e. The import list will then display (not pictured). The case that was deleted
will no longer be in the import list. Hit Esar Ctrl-C to get back to the
main menu.
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4, Designating a subdirectory if the subdirectory field is blank

a. Normally, the subdirectory field contains the following pathway:

lhich Import/Export option?
Genotyper import

SHEREITL L R R YT S YT @ FEI OLO™3 ~MPFERSONS ~DNAU T EU~TMPORT

i DNAVIEW

Which Import/Ekpost uptiun?
Genotyper 4pparc

What subdismectory? AW,

ki
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C. On the next screen, a list of folders will appear. You will be asked Which
file? (Esc if done) Select FBIOLO~3 from the list. Then hit Enter

Eonaview _ |3

lhich Import-/Export option?
Genotyper import

WMhat zubdirectory?
WUhich file? (ESC if done?

18186864 . GPY
DHABUTI ™1
FBIOLOGY™
FBIOLO™1
FBIOLO™2x,
FBIQOLO™3
HIGHSE™1
HPOTHE®? .DAT
HPOTHE®? .TIF
MG_DATA™
MITO_D™1s
P3IBAFP . QPY
PROFPER™ . DOC
SE33DATA .ALS
SE33DA™L .TKT
STR_DATA

N

Bksp=clear Alt—f6=help

lhich ImportsExport Wﬂ;iun?
Genotyper import

lhat subdirectiryihas thenrileds) to import?
Which file? AESS-4f doded
SFBIOLO™3

¥ &
I~
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e. A list of folders contained in the main Forensic Biology folder will appear.

Select MPERSONSHENd then hit Enter

T EESS——— =1=C1=
1 1 1 1
1 1
1 B 1 1 "

AT E

QL0
00 .l.‘
AH OH
AB GENOQ 3 H
ACCEC ! PHOTO
AMPSH NTRAN POCPRO
AMYLAS MUENT OR MOP
ASCLD HUES P16
BACKLO GA PRO
: ROF
BIOTR A Be
BURG : Q1A
CMAS i HEFQ
CODIY ;
DAEB [) 10 H R
D 15 ROTC
DES I GN PERS0) ROT ()
DHAG [) A
BIO

Bksp=clear Alt—fb6=help

f. This folder h@uow bﬁaﬁ;\laded to the path. Hit Esc

Which Import-sExport ;;Eiun?
Genotyper impors

llhat suhdirectory hazs the Yiledz? to import? gNIREVIPVREREN, To 00T (RN
Which file? LF2C if donw>
SFRUOLO™3SMPERS ONS™

\/
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0. A list of folders in the MPersons folder will appear. Select DNAVIEW\
then hit Enter

Bowaew _i2x]

Bkezp=clear Alt—f6=help

NJ Q N
h. This folde@o €& added to the path. Hit Esc
AammTTT
@] >

l.-l]::i.-:: h Import-/E: :pu_m. opti ant
Genotyper Faoporl
What subdigectory? MO RN Tt T g (N TR

lhich file?/<ESC if done>
~FBI OLO“’Jv\"IBERS OHS~DNAU I EW~

U
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i A list of folders in the DNAVIEW folder appears. Select IMPORAand
hit Enter.

Movaview SEIE

== -1--
- e

Bkzp=clear Alt—f6o=help

j- This folde@o @g\added to the path. Hit Esc

Which Import~/E; :pu_m. opti ant
Genotyper Faoporl

1 R TN T R STt D L R PO L0 ™3 ~MPERS ONS ~DNAU T EU~TMPORT ~
lhich file?/CESC if done>
~FBI 0L0“'3\?‘IPERS(?(L::\1JNFIU [ EWSIMPORT*

$
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K. The folder has now been added and the subdirectory path is complete. It

will be automatically saved by the program. Hit E$tit Escagain to
return to the main menu.

5. Interpretation of DNA-View Report

Page 1 features (see sample next page):

a. Case #

b. Sample names with one letter relation code (i.e., M), relationship (i.e.,
mother), unique identifier, typed subject’'s name

C. DNA profiles. Alleles are displayed in letter f@&t. The letters are
decoded in succeeding legend. .

d. Likely relationships table displays paterh ?nd sibling indices (P1 and SI)
to numerically evaluate playsibie relati ips between each tested subject

e. Kinship/Paternity scenario\ tain tested assumption and an alternate
hypothesis

f. LR/CPI/CKI is cum likehood ratio (also known as combined
paternity index g %?Ship index) or the genetic odds in favor of
paternity or kins Thi ber will be indicated in Forensic Biology
paternity a shi @ts for all 4 races (Blacks, Caucasians,
Hispanic Asi@ny)-

g. Poster&énd prigy probabilities. Posterior probability is also known as
the s%u ec of paternity. Prior probability is always 50% (meaning
th@t Rdth h eses are equally plausible). Both relative chance of

t
rnit prior probability are indicated in Forensic Biology paternity
port()

QO
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Office of the Chierledical Examiner -- DNA-!EW Casework 2

Casework77 -- DNAVIEW ver 27.23 2005/6/14 15:09

e : / a. case:
Case 61494 kinship analysis

D Daughter 1280-00126 daughter Shirley Profitt b
v victim 1280-00125 femur . sample names
5
T

Son#l 1280-00127 son Micheal Yellock <
Son#2 1280-00128  son Raymond Yellock

Genotype patterns are:

D3 VWA FCA Ame DSS D21 D18§ D55 D135 D78 D16S THO TPOX CSF1

grDpr DpgDx DprDp Dpr DpsDprD sDptDpgD gtDpr —m : ;

pg V rsVp Vx VprVprV ruV sVpg VpsVpr VpgVpy Vpt c. Profiles in

grs rs8p SxyS rsSp S r SpsSprSpsSpts pr 8opr let
4 [

ts g8 tegformat
qr T rsquTxyTperrTerquTsT . Tpg Tp T zt i end
Legend: D351358 p=15 =16 r=17 VWA p=13 r=15 s=16 FGA p23 q24 !% W

DBS1179 pl2 rl4 D21S11 p28 r30 D18S51 pld rlé uld D55818 p8 sll
D138317 pll gl2 ri3 D75820 p8 sl1l D16S539 p9 rll t13 THO1 p7 g8

TPCX p7 q8 r$ t1l  CSF1PO p8 rl0 t12 E‘\d

PLAUSIBLE RELATIONSHIP CHART b‘ &
pi,si,id are paternity, sibling, and identity indices. \ O
v s T \ P

D pi=600 pi=200  pi=40 PE— Y ﬂ,’a ' ’
¢i=30 si=100000 s1=8000 wn a\P ible Relationship Chart

N
v pi=60000 pi=8000 C M
$1=6000  81=2000 QJ \g\)

S pi=600 Q
$i=10000 @O O
**+% Kinship scenario O . . . K
D,§,T:V/Other+Pa \A 5& e. Kinship/Paternity scenario
SO
Cy>

. g N
Black cumulative LR .6e6
Posterior profebINty 99.@3 assuming prior= — f. LR/CPI/CKI

Caucasian cumulative LR . . .
Posterior prob¥pilit g. Posterior and prior probabilities

Hispanic cumulative LR 2
Posterior probabil gh.99999998% assuming priors50%
Asians cumulative LR Y.8e9
Posterior probability=100% assuming prior=50%

Controlled versio.ns qf Department of Forensic Biology Manuals only exist electronically on the
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FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE
03-24-2010

APPROVED BY
EUGENE LIEN

PAGE
45 OF 46

Page 2 (see sample below):

Case 61494 kinship analysis

Black

D3S1358 3p STR 0.396
VWA 12pl3.3 STR 2Lofaal
FGA 4g STR 999
D8S1179 STR 7.44
D21S11 STR 05
D18S51 18¢g21.33 STR 0.831
D55818 STR 4.16
D138317 STR 2.15
D78820 7gll STR 6.96

D165539 16g24 STR T4
THO1 11pl5.5 STR 4. 34
TPOX 2p25-p24 STR  28.3
CSF1PO 5g33-34 STR 8.2
cumulative LR 41.6e6

Posterior probability=99.999998% assuming prior=50%

Caucasian

D351358 3p STR 0.598
VWA 12pl3.3 STR 2.34
FGA 4g STR 7.7
D8S1179 STR 9.72
D21811 STR T 25
D18551 18g21.33 STR 1.72
D55818 STR 2.16
D138317 STR 2.51
D75820 7gll STR 8.21
D165539 16g24 STR 7.74
THOLl 11pl5.5 STR 13.7
TPOX 2p25-p24 STR 373
CSF1PO 5g33-34 STR 54.4
cumulative LR 12.7e9

Posterior probab111ty_100% as

Hispanic

D351358 3p STR 4
VWA 12pl3.3 STR

FGA 4g STR Byl
D8S1179 STR T4
D21811 STR 10.30
D18S51 18g21.33 STR 1.46
D58818 STR 332
D138317 STR 3.24
D75820 7gll STR 6.85
D16S539 leg24 STR 4035
THO1 11pl5.5 STR 10
TPOX 2p25-p24 STR 34.5
CSF1PO 5g33-34 STR 33.6

cumulatlve LR 4.33e9

PosTETIT

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

2006/9/22 16:;

b

(1+3r) / (4g+l2gg+l2gr+48ggr) g=0.309 r=0.202 <
(z+s8) / (4rs+lérrs) r=0.238 5=0.271 /§”e|e
2 / (p+3pp+pq) p=0.127 g=0.188 frequencies as
(143p+3r) / (4pr+4ppr+l2prr) p=0.111 r=0.335
(1+3p+r) / (4pr+l2ppr) p=0.217 r=0.181 per OCME STR
1/ (4r+l2rr) r=0.191 database
(2+6p) / (s+3ps+3ss+l2pss) p=0.0526 s=0.263 i i
1/ 4pg p=0.24 g=0.485 (H|_span|cs,
(1+p+3s) / (4ps+l2pss) p=0.176 5=0.226 Asians), FBI
(1+3t) / (4pr+l6prt) p=0.2 r=0.296 tabase
t=0.167
(1+3p+3q) / (4pg+4ppa+12pqqg) p=0.442 g=0.188 acks,
(14301 (spestepre) Il T \b%aucasians) JFg
4pt+l6prt =0.087
o iR e Zfb 1999; 44(6):
E \Q 1277-1286
(1437) / (4g+l2gg+l2qr+d th q=0. r 0.214
(r+s) / (4rs+l6rrs) T s 0.204
2 / (p+3pp+pq) \ p=vi6 g=0.14
(1+3p+3r) / (4pr+4pfrylzptr) .148 r=0.204
(1+3p+r) (4pr+1 Sg} =0.168 r=0.234
1/ (4r+12rr) r=0. ; ;
(2+6p) / (s+3 p=0.0128 s5=0.412 KInSh!p
1/ apg p=0.321 g=0.31 equations
(1+p+3s ‘ps 2pss p=0.165 s=0.204
(1+3t) 16prt p=0.106 r=0.274
£=0.165
+3p epq 4p +12pqq) p=0.174 g=0.128
% p=0.0123 g=0.545
/ (4p rt) p=0.0123 r=0.256
t=0.327
(4g+12gg+12gr+48qgr) g=0.302 r=0.2
3(4rs+§.6rrs) r=0.134 5-0.255 | |ndividual
(p+3ppP+pg P=t15% -
+3p+3r) / (4pr+4ppr+l2prr) p=0.111 =0.2 LRs for each
(1+3p+xr) / (4pr+l2ppr) p=0.128 r=0.22 locus, all
1/ (4r+12rr) r=0.125 .
(2+¢6p) / (s+3ps+3ss+12pss) p-0.0328 s=0.308 | Multiplied
1/ 4pg p=0.243 ¢=0.318 | together to
(1+p+3s) / (4ps+l2pss) p=0 ive
{1+3t) / (4pr+leprt) p=0 g _
o cumulative
(1+3p+3q) / (4pg+4ppg+l2pga p=0.239 g=0.134 LR
1 / 4pg p=0.0164 g=0.443
(1+31) / p=0.0197 r=0.285 | (CPI/CKI)
0228 which goes
¥=99.99999998% assuming prior=50% into FBIO
report
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FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 46 OF 46

Page 3 (see sample below):

= -
Case 61494 kinship analysis 2006/9/22 16:2
Asians
D351358 3p STR 0.389 (1+43r) / (4g+l2gg+l2qr+48qqr) g=0.312 r=0.217
VWA 12pl13.3 STR 9,43 (r+s) / (4rs+l6rrs) r=0.0277 s=0.174
FGA 4q STR 6.47 2 / (p+3pp+pq) p=0.178 g=0.206
D8s1179 STR 9.54 (143p+3x) / (4pr+dppr+l2prr) p=0.178 r=0.178
D21S11 STR 18.9 {(1+3p+r) / (4pr+l2ppr) p=0.0632 r=0.253
D18551 18g21.33 STR 1.15 1/ (4r+l2rr) r=0.15
D58818 STR 2.99 (2+6p) [ (s+3ps+3gs+12pss) p=0.0198 5=0.332
D138317 STR 6.93 1/ 4pg p=0.277 g=0.13 \
D78820 7q11 STR 6.04 (1+p+3s) / (4ps+12pss) p=0.138 5=0.32 O
D165539 l6g24 STR  3.89 (1+3t) / (4pr+léprt) p=0.233 r=0. 2%
E=0ir 143
THO1 11pl5.5 STR 11.9 (1+3p+3q) / (4pg+4ppg+12paq) p=0.324 909
TPOX 2p25-p24 STR  25.2 1/ 4 p=0. é .502
CSF1PO 5q33-34 STR 29 (1+3r) / (4pt+leprt) b‘ p=0.é¢ 1=0.,277
'\ .
cumulative LR 20.8e9

Oc)

Posterior probability=100% assuming prior=50% \(l/

RAW FRAGMENT SIZES (’J
membrane: 06/08/22 c0000 » 61494 TXT O
lane 1 % Q lane 4
) 01278

1280-00125 6d 1280-00128¢
locus Rdr Read
D3S13588T 9% 1981 15,16 % Q 17 16,17
VWA 8T 99 1391 15 16 13

Rliet

15 15,16 15,16

3@ 23 23,24
X,Y X,Y

FGA ST 99 1994 2 23

EmelogeST 99 1990 X

[881179ST 99 1992 &N 14 12,14

D21811 8T 99 1983 28 28,30 Imported DNA
D18S51 ST 99 1984 16, 1 14,16 16 16 <“— profiles
D55818 ST 99 1985 11 8,11 8,11 g,11

D1353178T 99 1986 11,12 ll 13 13,13 12

D75820 ST 99 1987 8,11 11 8,11 11

D16S539ST 99 1988 9,11 9,13 9,13 11,23

THO1 ST 99 1982 7,8 7,8 8 7,8

TPOX ST 99 1993 7,8 8,11 7,9 711

CSF1PO ST 99 1989 8,12 8,10 8,10 10,12

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

DATE EFFECTIVE
04-01-2014

APPROVED BY
NUCLEAR DNA TECHNICAL LEADER

PAGE
10F 10

I dentifiler loci and approximate sizerange

Identifiler Size Range 3130xI .
locus Color GS500 Std. Allelerangein Ladder
123.0bp_+0.5bp
D8S1179 Blue To169.0+ 05ty | 81019
185.0bp_+0.5bp
D21S11 Blue To 2160 40.50p | 241038
255.0bp +0.5bp
D7S820 Blue To 201.0.+0.50p | 61015 g
305.0bp +0.5bp ’@
CSF1PO Blue To 342.040.5bp | 61015 (b
\
D3S1358 Green %ﬁgg%*ffé’g’p 1&0 19 \b
THO1 Green $g3282p0+8055t\)£p\\4 to@@
D13S317 Green %(1)7223%@”‘/ :0\15
D16S539 Green 2% Nst015
D2S1338 Green 359@; pr 15to 28
\2\ N
D19S433 YeIIovC) OZ:Q(@S 0*805;’& 9t017.2
.:94 Obp +0.5bp
VWA Y%\/A (o 206.0 +0.5bp | 1110 24
TPOX Yellow\) i(z)zz'gg%ffgg’p 610 13
D18S51 Yellow %?)Zégg%?d%sp 710 27
Amelogenin | Red %gGigg%?dSSbbpp XandY
134.0bp +0.5bp
D5S818 Red To 172.0.40.50p | 71016
FGA Red 214.00p_#0.50p | 154 59 5

To 355.0 H0.5bp

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STR ANALYSIS

APPENDI

X

DATE EFFECTIVE
04-01-2014

APPROVED BY
NUCLEAR DNA TECHNICAL LEADER

PAGE
20F 10

MiniFiler loci and approximate size range

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

MiniFiler Color Size Range 3130x! Allelerangein
locus GS500 Std. Ladder
90.0bp_+0.5bp
D13S317 Blue To 139.0+ 0.5by 8 to 15
D7S820 Blue %ﬁll'gg%mjggp 60 15
Amelogenin | Green $2ligg_;0£b5pbp XandY &
110.9bp_+0.5bp ’@
D2S1338 Green To 179.9 40.5bp 15 to 28 . (\(b
180.6bp +0.5bp b\‘
D21S511 Green = to 38
To 250.6,+0.5bp \\3& O&
70.0bp_+0.5bp
D16S539 | Yellow | 1o ob " RN} 5 t@
D18S51 Yellow 122'4bpé$d/ & 27
A,
CSF1PO Red ' ' 6 to 15
FGA Red J 17 to 51.2
O

Forensic Biology network. All printed versions are non-controlled copies.




FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STR ANALYSIS

APPENDI X
DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 3 0OF 10

Power Plex Y loci and approximate size range

Power Plex Y Color Size Range 3130x! Allelerangein
locus IL S600 Std. Ladder
DYS391 Blue 79.00p#0.5bp {54 43

To 123.0+ 0.5by

127.0bp+0.5bp

DYS389! Blue To 1790 t08bp | 101015

DYS439 Blue %?)Gégggfgggp 810 15 g
DYS3891l | Blue %‘;53;82%?6%’& 241034 (\(5@
DYS438 Green ?g'gg%iffgg’p 49 12 r\\b\\
DYS437 Green %(7)4282'00*805%’?\\}3 )~

216.0bp -
DYS19 Green |1 %) é@d/ .\@ 019
DYS392 Green 2@ 71018

DYS393 Yellow 81to 16

\2\ 144@; 5bp
83,08 ™+0.5bp
DYS390 Ye}%@ ;39 0+050p | 181027
! Obp +0.5bp
DYS385 W G saa 0.40.5bp 7 to 25
V-

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

APPENDI X
DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 4 OF 10
YFiler loci and approximate size range
YFiler Color Size Range 3130x! Allelerangein
locus GS500 Std. Ladder
103.0bp +0.5bp
DYS456 Blue To 123.0+ 0.5by 13to 18
142.0bp +0.5bp
DYS389I Blue To 170.0,40.5bp 10to 15
193.0bp +0.5bp
DYS390 Blue To 237.0.40.5bp 18 to 27 &
254.0bp_+0.5bp ’@
DYS389ll Blue To 294.0,40.5bp 24 t0 34 (\(b
137.0bp +0.5bp N\
DYS458 Green To 161.0 +0.5bp \%‘to 20{\.&6
175.0bp +0.5bp, \| > N
DYS19 Green To 211.0.40. Wr\\ 10
243. Obp
DYS385a/b Green To 315, .\0 25
DYS393 Yellow %07 EBQ 810 16
DYS391 Yellow 0 180@ pr 7 to 13
AY
DYS439 Yello 00,08p+0.8bp | g\ 1o

229 0bp +0.5bp
DYS635 s@‘& (3o 270.0 +0.5bp | 2010 26

291.0bp +0.5bp
DYS392 Yelk@ To327.04050p | 7 ©18

122.0bp +0.5bp

Y GATAH4 | Red To 1420 +05bp |81013
182.0bp_+0.5bp

DYS437 Red To 2020 40 5bp | 131017
223.5bp +0.5bp

DYS438 Red To 2485 10 5bp | 81013

DYS448 Red 276.0bp +0.5bp 145 54

To 324.0 +0.5bp

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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APPENDI X
DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 50F 10

YM1 Genotyper Categories Tablefor ABI 3130xl

DYS19
12 Highest peak at 180.#01.00 bp in yellow with heigh#75
13 Highest peak at 184.701.00 bp in yellow with heigl#75
14 Highest peak at 188.80.00 bp in yellow with heigr#75
15 Highest peak at 192.60.00 bp in yellow with heigh#75
16 Highest peak at 196.#0.00 bp in yellow with heigh#75
17 Highest peak at 200.50.00 bp in yellow with heigr#75 \
18 Highest peak at 204.50.00 bp in yellow with heigl#7. O
o
DYS389 | .
10 Highest peak at 238.60.00 bp in yem with @gﬁ
11 Highest peak at 242.6Q.00 bp i )ﬁ wit ighe75
12 Highest peak at 246.50.00 bp) r\( Iom\/@l heigle75
13 Highest peak at 250.#0.00 ye owwith height75
14 Highest peak at 254. Z@ n with heigh#75
15 Highest peak at 258.% bpﬁellow with heigh75

DYS389 Ii g/ g{
26 Highest peakﬁ:& 6(1\' p in yellow with heigh#75

27 Highest p *00 bp in yellow with heighe75
28 nghest€e} at ~60.00 bp in yellow with heigh#75
29 High ak .50.00 bp in yellow with heigh#75

30 Hig pe&a 372.40.00 bp in yellow with heigh#75
31 Highes at 376.4Q.00 bp in yellow with heigh#75
32 Highes@ak at 380.50.00 bp in yellow with heigh#75
33 Highest peak at 384.40.00 bp in yellow with heigh#75
DYS390
20 Highest peak at 197.90.00 bp in blue with heigl#75
21 Highest peak at 201.90.80 bp in blue with heigl#75
22 Highest peak at 205.802.90 bp in blue with heigl#75
23 Highest peak at 209.902.00 bp in blue with heigl#75
24 Highest peak at 213.90.00 bp in blue with heigl#75
25 Highest peak at 217.90.80 bp in blue with heigl#75
26 Highest peak at 221.90.80 bp in blue with heigl#75
27 Highest peak at 225.90.00 bp in blue with heigl#75

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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APPENDI X

DATE EFFECTIVE
04-01-2014

NU

APPROVED BY
CLEAR DNA TECHNICAL LEADER

PAGE
6 OF 10

Macro Filter functions

I dentifiler 28 cycles

Allele Filters

Locus Stutter Filter 313kl
(OCME validation @ 500pg

D8S1179 11.2%
D21S11 14.7%
D7S820 11.0%
CSF1PO 10.4%
D3S1358 10.8% X
THO1 72N O

AN N4
D13S317 \(ﬁ'}% . C)
D16S539 (\Cj)\ 9.7%0\

)
D251338 ‘0\’ AQ%\%

4
D19S433 & Oroaw
N
VWA N A&' 18.1%
TPOX » ‘ \% 3.0%
NS
D18S51 vg c™ 13.6%
. ) -

Amelogenin OO none
D5S818 13.3%
FGA 24.6%

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STR ANALYSIS

APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 7 OF 10
Identifiler 31 cycles AlleleFilters
Locus Stutter Filter 3134
(ABI default)
D8S1179 12%
D21S11 13%
D7S820 9% <
CSF1PO 9% (5\,0
D3S1358 11% 6\(\
THO1 6% ,\b‘ L
D13S317 1\ ~O
8 4
D16S539 ({;gb% 0\
D251338 Q7158
D19S433 N~ %
VWA RN x Mg
)
TPOX AN @8 &%
D18S51 Q7 S 16%
Amelogenin \?~ _ ¢ none
D5S818 YV 10%
FGA 11%
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APPENDI X
DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 8 OF 10
MiniFiler AlleleFilters
Locus Stutter Filter 313kl
(ABI default)
D13S317 14 %
D75820 11 %
Amelogenin None
D2S1338 18 % \0&
D21S11 16 % R QQ
D16S539 15 % >\
D18S51 %QJ/O\ ,O
CSF1PO Yo
FGA (\6%%6‘
Qo™
4‘(/ \Q
N
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APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 9 0OF 10
PowerPlex Y AlleleFilters
Locus Stutter Filter 3134
(OCME validation @ 500pg
DYS391 8.39 %
DYS389! 8.41 %
DYS439 8.61 % <
DYS389ll 14.81 % (5\0
DYS438 3.49 % |
O
DYS437 7.31 98¢ §
DYS19 56\% ~O
N \
DYS392 BTN
DYS393 Qv‘)llé %
AY
DYS390 Q) - 80 %
DYS385 \\§ \\%5.43 %

N
For PowerPlex Y, a6 % g@@‘al filél\:also applied to all loci.

VQ"O &
QO

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STR ANALYSIS

APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 NUCLEAR DNA TECHNICAL LEADER 10 OF 10
YFiler AlleleFilters
Locus Stutter Filter 3134
(OCME validation @ 500pg
DYS456 15.77%
DYS389! 13.65%
DYS390 13.01% <
DYS389Il 20.77% \O
DYS458 14.94% | \(\(b
DYS19 14.28%, §
DYS385a/b 1 ?ﬁ% ~0
DYS393 , @710’\ \J
DYS391 Q‘g‘g. 5
y_N
DYS439 Q @\.1‘4%
DYS635 - \ \U18.93%
DYS392 N Q,ﬂ\' 24.30%
YGATAHA AN (N 14.36%
DYS437 Y O 9.27%
\ 4
DYS438 S 7.66%
DYS448 7.38%

For YFiler, an 8 % general filter isalso applied to all loci.

Revision History:

March 24, 2010 — Initial version of procedure.
April 1, 2014 — Procedure revised to include information for YFiler.
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