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General Guidelines for DNA Casework

Laboratory organization

1.

To minimize the potential for carry-over contamination, the laboratory is organized so
that the areas for DNA extraction, PCR set-up, and handling amplified DNA are
physically isolated from each other.

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.

Dedicated equipment such as pipettors should not leave their designated areas. Only the
samples in designated racks should move between areas.

Analysts in each work area must wear appropriate personal protective equipment (PPE).
Contamination preventive equipment (CPE) must be worn where available. All PPE and
CPE shall be donned in the bio-vestibules.

Required PPE and CPE for each laboratory are posted conspicuously in each bio-
vestibule.

Work Place Preparation

1. Apply 10% bleach followed by water and/or 70% Ethanol to the entire work surface, cap

opener, pipettes, and computer keyboard/mouse (when appropriate).

2. Obtain clean racks and cap openers, and irradiated microcentrifuge tubes, and UltraPure

water from storageArrange work place to minimize crossover.

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.

Back to Table of contents
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2. Avoid splashes and aerosols. Centrifuge all liquid to the bottom of a closed

microcentrifuge tube before opening it.

3. Avoid touching the inside surface of the tube caps with pipettors, gloves, or lab coat
sleeves.
4, Use the correct pipettor for the volume to be pipetted. For pipettors 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 pipettors 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).

5. Filter pipette tips must be used when pipetting DNA and they should be used, whenever
possible, for other reagents. Use the appropriate size filter tips for the different pipettors;
the tip of the pipette should never touch the filter.

6. Always change pipette tips between handling each sample.

7. Never “blow out” the last bit of sample from a pipette. Blowing out increases the
potential for aerosols, this may contaminate a sample with DNA from other samples. The
accuracy of liquid volume delivered is not critical enough to justify blowing out.

8. Discard pipette tips if they accidentally touch the bench paper or any other surface.

9. Wipe the outside of the pipette with 10% bleach solution followed by a 70% ethanol
solution if the barrel goes inside a tube.

Sample handling
1. Samples that have not yet been amplified should never come in contact with equipment in

the amplified DNA work area. Samples that have been amplified should never come in
contact with equipment in the unamplified work area.

Back to Table of contents
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2. 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.

3. 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.

4. 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 potential for sample-to-sample
contamination.

5. Change gloves frequently to avoid sample-to-sample contamination. Change them
whenever they might have been contaminated with DNA and whenever exiting a sample
handling area.

6. Make sure the necessary documentation is completely filled out, and that the analyst’s ID
is properly associated with the notations.

Body fluid identification

1. The general laboratory policy is to identify the stain type (i.e., blood, semen, or saliva)
before individualization is attempted on serious cases such as sexual assaults, homicides,
robberies, and assaults. However, circumstances may exist when this will not be
possible. For example, on most property crime cases when a swab of an item is
submitted for testing, the analyst will cut the swab directly for individualization rather
than testing the swab for body fluid identification.

2. A positive screening test for blood followed by the detection of DNA in a real-time PCR
assay is indicative of the presence of human blood.

Back to Table of contents
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3.

High Copy Number (HCN) testing is performed when the samples have a quantitation
value >10.0 pg/uL for YFiler (at least 100 pg per am@0>pg/uL for Identifiler 28
cycles (at least 100 pg per amp)®t0 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/uL.

DNA Extraction Guidelines

Slightly different extraction procedures may be required for each type of specimen. Due to the
varied nature of evidence samples, the user may need to modify procedures.

1.

2.

All tube set-ups must be witnessed/ confirmed ptoostarting the extraction.

Use lint free wipes or a tube opener to open tubes containing samples; only one tube
should be uncapped at a time.

When pouring or pipetting Chelex solutions, the resin beads must be distributed evenly in
solution. This can be achieved by shaking or vortexing the tubes containing the Chelex
stock solution before aliquoting.

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

Be aware of small particles 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.

Back to Table of contents
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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), YFiler or MiniFiler, the associated extraction negative should be re-quantified to
confirm any quantitation value of 0.2 pg/uL or greater.

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 noé amplified in YFiler; if a sample is found to contain
less than 10 pg/uL of DNA, then the sample shouldeamplified in MiniFiler.

Samples that cannot be amplified may be re-extracted, reported as containing insufficient
DNA, concentrated using a Microcon (see Section 3 of the STR manual), or possibly
submitted for High Sensitivity testing. The interpreting analyst shall consult with a
supervisor to determine how to proceed. Other DNA samples may also be concentrated
and purified using a Microconif the DNA is suspected of being degraded or shows
inhibition or background fluorescence during quantitation. Samples that are 1 pg/uL to
20pg/uL may be submitted for High Sensitivity testing with a supervisor’s permission.

After extraction, the tubes containing the unamplified DNA should be transferred to a
box and stored in the appropriate refrigerator or freezer. The tubes should not be stored
in the extraction racks.

All tubes must have a LIMS label and/or the complete case number, sample identifier and
IA initials on the side of the tube. This includes aliquots submitted for quantitation.
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Extraction Negative Flow Charts
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.
and run alongside the "ENeg1" Fails——» Samples to be re-
samples in “ID28 extracted.
Normal.”

"ENeg1" Passes

All Samples pass.

A

"ENeg1" to be
Microconned to 20ulL.

A

Samples in the same
extraction set cannot
be microconned for

Run the Microconned

"ENeg1"in “ID28 ~ ————FAIL——p|
Normal” Parameters

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

AUTOSOMAL STR TESTING

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

A

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

"ENeg1" Passes

All Samples pass.

A

"ENeg1" to be
Microconned to 20ulL.

A

"ENeg1" in “ID31 High”

Run the Microconned

Parameters

PASS

i

——FAIL———»

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.

"ENeg1" Fails———»

All Samples fail.
Samples to be re-
extracted.

Refer to the STR

Results Interpretation

procedure for

guidance
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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.”

"ENeg1" Passes

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

"ENeg1" Passes

No samples in the
"ENeg1" Fails in ID28—— same extraction set

can be sent to ID

Any sample can
be run in “ID28
Normal”

y

"ENeg1" to be
Microconned to 50uL.

y

No samples in the
Run the Microconned same extraction set

"ENeg1"in “Y-STR | —————————FAIL————» can be microconned
Re-run” Parameters and run in “Y-STR Re-

run” parameters

PASS

i

. 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 run [ 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 pass,

Samples in the same
extraction set cannot

.| If a sample needs to

be Microconned

A J

Microconned to 20ul.

"EMeg1” to ba

L J

F

be microconned for
Identifiler.

FAIL

Run the Microconned

Mormal” Parameters

"ENeg1” in "ID26

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.

s “EMegd”
the extraction set is going to
Mitochondrial DA Testing.

will be used if a sample from
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X-TEAM — EXTRACTION NEGATIVE FLOW
Y-STR TESTING

Samples in same
extraction set can be run
in Y-STR “Normal” and/or
—"ENeg2" Passes—®»  “High”; Additionally,

“ENeg2" to be amp’ed,

and run “High. samples from the within
the same set may be
microconned.
"ENeg2" Fails
Run “ENeg2” in
“Normal”; No Samples in same
samples within this ———"ENeg2" Passes—® extraction set can only be
set may be run in Y-STR “Normal”
microconned.

"ENeg2" Fails
. If sample(s) need to be
No samples in the microconned, then
same extraction set “ENeg2” to be D
can be sent to Y- Microconned to 20uL
STRs

A

Samples in same

extraction set can be Microconned “ENeg2" to
microconned and run in Y- 4«—"ENeg2" Passes be amp’ed, and run
STR “Normal” and/or “High.”
“High” ‘
"ENeg2" Fails

Samples in same

extraction set can only be "ENeg2" Passes Run Microconned

Microconned and run in Y- “ENeg2” in “Normal’;
STR “Normal” ‘
"ENeg2" Fails
IMPORTANT NOTE:
No samples in the

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

"ENegj" Fails
No samples in the If sample(s) need to be
same extraction set microconned, then
can be sent to Mini- “ENeg2” to be
STRs Microconned to 20uL

4

Samples in same
extraction set can be
microconned and run in

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

«—"ENeg2" Passes

Mini-STR.
"ENeg2" Fails
No samples in the
same extraction set
can be microconned
for Mini-STRs
IMPORTANT NOTE:

X-Team samples from the same extraction set may be
run in autosomal and Y-STR or Mini-STR only, not both.
If both Y-STR and Mini-STR testing is needed, re-
extract sample for the appropriate kit.
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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. Siote the Y STR
system only detects male DNA, one cannot infer from a clean Y STR extraction negative
the absence of female DNA. Therefore, an extraction negative control originally typed in
Y STRs must be retested if the samples are amped in Identifiler.

3. Samples that were extracted together should all be amplified together, so that every
sample is run parallel to its associated extraction negative control.

4. An amplification negative control consists of only amplification reagents without the
addition of DNA, and is used to detect DNA contamination of the amplification reagents.

Failure of any of the controls does not automatically invalidate the test. Under certain
circumstances it is acceptable to retest negative and positive coeaSTR Results
Interpretation Procedure for rules on retesting of control samples.

Concordant analyses and “duplicate rule”

The general laboratory policy is to confirm DNA results either by having concordant DNA
results within a case, or by duplicating the DNA results for a particular sample with a separate
extraction and/or aliquot, amplification, and electrophoresis plate. Concordant and duplicate
analyses are used to detect sample mix-up (including false exclusions).

1. For evidence samples, concordance and/or duplication is designed to confirm a match or
exclusion within a case or to detect sample mix up . The following guidelines apply:

a. ldentical single source 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.

If 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 the alleles in a mixture are consistent with coming from any of the known or
unknown samples in the case, e.g. a victim and a semen source, no further
concordance testing is needed.

2) If two or more mixtures in a case are consistent with each other and display
substantially the same allele combinations, they are considered duplicated.

3) If there is a sample in the case that results in a mixture of DNA and does not
satisfy situation 1 or 2 above, the results need to be confirmed by a second
amplification.

4) Consider duplicating mixed samples containing a low template amount of DNA
(less than 250pg amplified).

5) Inconclusive samples and minor components of mixed samples that cannot be
used for comparison (as defined in the STR Results Interpretation Procedure) do
not require duplication.

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 Identifiler/MiniFiler on the same evidence sample.)

Automatic duplication designed to streamline testing of any evidence samples is also
permitted.

For exemplar samples, duplication is designed to rule out false exclusions based on
sample mix-up. 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 extraction, the duplication may begin at the amplification stage. For
exemplars, the following guidelines apply:
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a. Duplication of a victim’ssexemplaris not required in the following situations:

1) A negative case (no DNA alleles detected in evidence samples).

2) A case which contains only samples which are inconclusive/not suitable for
comparison.

3) There is no reasonable expectation to detect the victim’s DNA on an item of
evidence, i.e. a crime where a hat was seen being dropped by fleeing suspect.

4) A case with a female victim where the only samples processed yielded male
DNA.

5) If the DNA profile 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.

b. If the DNA profile of a victim’s exempladoes not match any of the DNA profiles of
evidence samples in the case, including mixtures, and the case did not meet any of the
criteria listed in a., the victim’s exemplar must be duplicated to eliminate the
possibility of an exemplar mix-up.

c. Since duplicate exemplar analyses are performed to confirm the exclusion, a partial
DNA profile (at least one complete locus) that demonstrates an exclusion is
sufficient.

d. Non-victim elimination exemplargsuch as consensual partners, homeowners,
business employees) will not be routinely duplicated. Duplication may be performed
for specific cases, if necessary.

e. Duplication of a suspectaxemplaris not required in the following situations:

1) If the DNA profile of a suspect’s exemplar does not match any of the DNA
profiles in the case, or in the local database, the exemplar does not have to be
duplicated.

2) If a suspect exemplar is submitted to the laboratory for testing following a CODIS
offender match and subsequent testing matches the offender profile, the exemplar
does not have to be duplicated.

3) Pseudo exemplargsio not have to be duplicated, regardless if the DNA profile
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4.

matches any of the DNA profiles in the case. Detection of a mixture on a pseudo-
exemplar should be confirmed with a rerun or reamp of the sample.

4) If a suspect exemplar is submitted to the laboratory for testing following the
testing of a pseudo exemplar and the profiles match, this serves as duplication.

f. If the DNA profile of a suspect’'s exemplanatches any of the DNA profiles in the
case, or in the local database, and none of the criteria in e. are met, the suspect’s
exemplar must be duplicated to eliminate the possibility of an exemplar mix-up.

Partial profiles can satisfy the duplication policy. Consistent DNA typing results from at
least one overlapping locus in a different amplification using the same kit is considered a
concordant analysis.

For Y-STR testing, the sample does not have to be reamplified if the concordance
policy/duplication rule has been met, or if the Y-STR results are concordant with the
autosomal results: confirming an exclusion or inclusion, confirming the presence of male
DNA, and/or confirming the number of male 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.

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.

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

a. Examining other samples from the same batch for similar occurrences.

b. Examining samples from different batches, handled or processed at approximately
the same time for possible similar occurrences (such as from dirty equipment or
surfaces).
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C. Processing elimination samples to look for exogenous DNA occurring in the field

or by laboratory personnel

Samples should be routinely compared to case specific elimination samples, personnel
databases, and the local CODIS database for possible matches. Mixtures may have to be
manually compared.

If a negative or positive control contains exogenous DNA, all the associated samples are
deemed inconclusive and their alleles are not listed in the report. The samples should be
re-extracted or re-amplified, if possible.

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.”

Once exogenous DNA has been discovered, the first step is to try to find an alternate
sample.

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.

b. If there are other samples from the crime scene which would serve the same
purpose, they could be used as an alternate sample. For example, in a blood tralil
or a blood spatter, another sample from the same source should be used. Another
swab or underwear cutting should be used for a sexual assault. In this scenario,
the sample containing the exogenous DNA should be listed in the summary
section of the report as follows: “The [sample] can not be used for comparison
because it appears to contain DNA consistent with a {NYPD member, OCME
[laboratory] member, medical responder}. Instead please see [alternate
sample] for comparison”. No names for the possible source(s) of the
exogenous DNA are listed in the report. All case notes related to the event are
retained in the case file for review by attorneys and their 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.
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5.

If an alternate sample cannot be found then only samples containing a partial profile of
the exogenous DNA can be interpreted. Interpreting samples containing a full profile of
the exogenous DNA could lead to erroneous conclusions due to the masking effect of
significant amounts of DNA.

a.

If a sample 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.

If a sample contains a mixture of DNA and Abk 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 and stating which
samples were affected.

Technical Deviations

Technical Deviations must be requested when standard courses of actions will not be followed
(aka, a “planned deviation”) or when standard operating procedures were not followed and the
resulting data will be used in casework (aka, an “unplanned deviation”). The impact of the
deviation must be thoroughly evaluated.

Examples:
Incorrect elution volume selected for M48 run but did not affect the DNA extracted from
the sample. Analyst would like to send the sample for further testing.
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* Incorrect RPM'’s on a centrifuge set and used for a microcon assay but the eluant still
filtered through the microcon. The Analyst would like to send the sample for further
testing.

* Incorrect length of time for an incubation step in an extraction assay but it was
determined that the assay still extracted DNA from the substrate. Analyst would like to
send the sample for further testing.

Technical deviationshould be a rarity, and are not intended to be argénccurrence. Where
possible, the analysis should be re-done. If it has been determined that a deviation is necessary,
the proposed deviation should be discussed with a supervisor and/or manager first to determine if
re-testing or submitting a deviation request is the best course. Deviation requests are submitted to
the appropriate technical leader for approval. Such requests must be accompanied by a sound
scientific justification as to why, even though the technical procedure was not followed, it is
acceptable to use the resulting data.

If a technical procedure was not followed, or an instrument or assay had a failure, and you are
notintending to use the data for interpretation or for a subsequent assay, then a technical
deviation is not necessary. A note in the batch or other documentation within the case file is
sufficient.

Examples:
e Z-crash error results in a failed M48 batch; samples are recut.

» Failed negative control from an amplification; samples are re-amplified.

The mechanism to submit a technical deviation is through the LIMS deviations tram stop. While
this tram stop is also used for evidence discrepancyd@snwell as STR electrophoresis batch
failures, neither of which is considered a technical deviation.

Technical deviations can onbe approved by a technical leader. If the relevant technical leader
is out of the office, approval of a technical deviation will have to wait until their return or be
assigned to the other technical leader of the lab.

Depending on the complexity of the technical deviation, it may be necessary for the analyst
requesting the deviation to meet with their supervisor, their manager and the relevant technical
leader in order to discuss the planned deviation. The potential end result of the deviation and its
impact on the case and/or reported results must be considered. Several meetings may be
necessary during the implementation of the deviation in order to assess the results of the
deviation, before proceeding to the next stage of testing. The need to meet, and the number of
meetings needed, is entirely based on the complexity of the deviation.

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVING AUTHORITY PAGE
12-24-2015 NUCLEAR DNA TECHNICAL LEADER 24 OF 451

Technical deviationsare different than non-conforming workRefer to the Control of Non-
Conforming Work section of the Quality Assurance/Quality Control Procedures Manual for
details on when to submit a non-conforming work form.

DNA storage

1. Store evidence and unamplified DNA in a separate refrigerator or freezer from the
amplified DNA.

2. During analysis, all evidence, unamplified DNA, and amplified DNA should be stored

refrigerated or frozen. 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.

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.

May 21, 2014 - Updated to make reference to, and make use of, the “Unresolved Discrepancies Documentation” form.

September 1, 2014 — Removed “Unresolved Discrepancies” section.

November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.

August 14, 2015 — Updated guidelines to follow current practices, including, but not limited to, removal of YM1 and
PowerPlex Y references. Updated the concordance policy.

December 24, 2015 — Added Technical Deviations section.
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DNA Extraction

Chelex Extraction from Blood and Buccal Swabs

Sample sizes for Chelex extraction should be approximately 3uL of liquid blood or saliva, 1/3 of
a swab, or a 3x3mm cutting of a bloodstain.

1.

2.

10.

11.

12.

13.

14.

15.

Review batch setup.
Remove the samples from the refrigerator. Extract either evidence or exemplars.

Have a witness confirm the tube label and ehiiS input sample ID match for each
sample and that the samples are in the correct order.

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

Obtain reagents and record lot numbers.

Pipette 1 mL of sterile or Ultrapure water into each of the samples.

Mix the tubes by inversion or vortexing.

Incubate in a shaker (at approx. 1000 rpm) at room temperature for 15 to 30 minutes.
Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).

Carefully remove supernatant (all but 30 to 50 uL). If the sample is a bloodstain or swab,
leave the substrate in the tube with pellet.

Add 175 pL of 5% Chelex from a well-resuspended Chelex solution using a P1000 pL
Pipetman.

Incubate at 56°C for 15 to 30 minutes.
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.
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16.

17.

18.

19.

20.

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

Place the LIMS output sample labels on the proper tubes. Confirm that the tube label and
entire LIMS output sample ID match for each sample.

Pipette aliquots of neat and/or diluted extract (usirig) o microcentrifuge tubes for
real-time PCR analysis to determine human DNA concentration as needed (refer to the
DNA quantitation procdure(s) in the STR manual).

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

Ensure all required fields in the test batch have been filled out and review the assay.

Revision History:

March 24, 2010 — Initial version of procedure.

July 16, 2012 — Information added to accommodate LIMS.

November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.

February 2, 2015 — Clarified witness step and added a step to confirm output sample tube labels. Removed need for
supervisor review of assay.

May 1, 2015 — Revised procedure to include a more detailed LIMS workflow.
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Chelex Extraction from Soft Tissue (e.g. Fetus Samples)
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. Have a witness confirm that the tube label and entire LIMS input sample ID match for
each sample and that the samples are in the correct order.

3. Obtain reagents and record lot numbers.

4. Pipette 1 mL of sterile or UltraPure deionized water into each of the tubes in the
extraction rack. Mix the tubes by inversion or vortexing.

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

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

7. Carefully remove supernatant (all but 30 to 50 pL).

8. To each tube add: 200 pL of 5% Chelex (from a well-resuspended Chelex solution).

1 pLof 20 mg/mL Proteinase K

9. Mix using pipette tip.

10.Incubate at 56°C for 60 minutes.

11.Vortex at high speed for 5 to 10 seconds.

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

13.Vortex at high speed for 5 to 10 seconds.

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

15.Place the LIMS output sample labels on the proper tubes. Confirm that the tube label and
entire LIMS output sample ID match for each sample.

16.As needed, pipette aliquots of a neat, 1/100 dilution and a 1/10,000 dilution (usihg TE
into microcentrifuge tubes for real-time PCR analysis to determine human DNA
concentration (refer to Section 4 of the STR manual).

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

18.In the LIMS system, navigate to the Data Entry page, assign the samples to a storage unit
(cryobox), and indicate which samples are completed.

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.
February 2, 2015 — Clarified witness step and added a step to confirm output sample tube labels. Removed need for
supervisor review of assay.

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

CHELEX DNA EXTRACTION FROM EPITHELIAL CELLS

DATE EFFECTIVE APPROVED BY PAGE
05-01-2015 NUCLEAR DNA TECHNICAL LEADER 28 OF 451

Chelex DNA Extraction from Epithelial Cells
(FOR AMYLASE POSITIVE STAINS OR SWABS, CIGARETTE BUTTS, SCRAPINGS)

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

1. Review batch setup.
2. Remove the samples from the refrigerator. Extract either evidence or exemplars.
3. Obtain two tubes for the extraction negatives and label them.
4, Have a witness confirm that the tube label and entire LIMS input sample ID match for
each sample and that the samples are in the correct order.
5. Have a witness confirm the order of the samples.
6. To each tube add: 200 pL of 5% Chelex (from a well-resuspended Chelex solution).
1 pL of 20 mg/mL Proteinase K
(Note: For very large cuttings, the reaction can be scaled up to 4 times this amount. This
must be documented. Scaling up any higher requires permission from the
supervisor and/or IA of the case. The final extract may need to be Microcon
concentrated.)
7. Mix using pipette tip.
8. Incubate at 56°C for 60 minutes.
9. Vortex at high speed for 5 to 10 seconds.
10. Incubate at 100°C for 8 minutes using a screw down rack.

11.  Vortex at high speed for 5 to 10 seconds.

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

13. Place the LIMS output sample labels on the proper tubes. Confirm that the tube label and

entire LIMS output sample ID match for each sample.
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14. As needed, pipette aliquots of neat and/or diluted extract (usifjgri&
microcentrifuge tubes for real-time PCR analysis to determine human DNA concentration
[refer to the DNA quantitation procedure(s) in the STR manual].

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

16. Ensure all required fields in the test batch have been filled out and 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.

February 2, 2015 — Clarified witness step and added a step to confirm output sample tube labels. Removed need for
supervisor review of assay.

May 1, 2015 — Revised procedure to include a more detailed LIMS workflow.
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NOTE:

Non-differential Chelex DNA Extraction from Semen Stains or Swabs

For very large cuttings 200 pL of Chelex might not be enough to provide enough
suspension of the sample. The reaction 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.

2.

13.
14.

Remove the extraction rack from the refrigerator. Obtain tubes for the extraction
negatives and label them.
Have a witness confirm that the tube label and entire LIMS input sample ID match for each
sample and that the samples are in the correct order.
Obtain reagents and record lot numbers.
To each tube add: 200 uL of 5% Chelex (from a well-resuspended Chelex solution).
1 pL of 20 mg/mL Proteinase K
7uLof 1 MDTT

Use the pipette tip when adding the DTT to thoroughly mix the contents of the tubes.
Incubate at 56°C for approximately 2 hours.

Vortex at high speed for 10 to 30 seconds.

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

Vortex at high speed for 10 to 30 seconds.

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

Place the LIMS output sample labels on the proper tubes. Confirm that the tube label and entire
LIMS output sample ID match for each sample.

As needed, pipette aliquots of neat and/or diluted extract (usifjgrit&

microcentrifuge tubes for real-time PCR analysis to determine human DNA concentration
(refer to the current Quantitation procedure in the STR manual).

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

In the LIMS system, navigate to the Data Entry page, assign the samples to a storage unit
(cryobox), and indicate which samples are completed.

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.

February 2, 2015 — Clarified witness step and added a step to confirm output sample tube labels. Removed need for

supervisor review of assay.
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Differential Chelex DNA Extraction from Semen Stains or Swabs

Approximately 1/3 of a swab or a 3x3mm cutting of a stain should be used for this type of
extraction.

1. LIMS Pre-Processing

a. In the Analytical Testing » Test Batchedram stop, select the appropriate
extraction assay and Click Edit

Note: If you are creating a new extraction test batch use the New Test Batch
tram stop followed by the create new test batch wizard. In that wizard
include the following information: description, functional group, analysis,
batch configuration, and test batch type (case test batch).

b. If necessaryClick Add Unknowns and select any samples that need to be
included on the test batch. Controls are present in the batch configuration. If
additional controls are needed, Click Add QC Samples

C. Select All Input Samples » Click Add Output Sample «» Diff Ext SWR»
Click Select and Return » Click Ok» Click Create

2. Review batch setup.

3. Remove the samples from the refrigerator. Obtain two tubes for the sperm cell fraction
(SF) extraction negatives and label them.

4. Have a witness confirm the names and order of the samples (from the Input Samples in
LIMS).

5. Obtain reagents and record lot numbers.

6. Pipette 1 mL of PBS into each sample tube, including tubes for SF extraction negative

controls, in the extraction rack.
7. Mix by inversion or vortexing.
8. Incubate at room temperature (25°C) overnight or for a minimum of 1 hour using a

shaking platform (at approx. 1000 rpm).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Label the SF extraction negative tubes and re-label all SF sample tubes with the DNA
extract output labels.

Obtain tubes for the epithelial cell fractida() samples, epithelial cell fraction
extraction negatives and substrate remains fracB&) ¢amples. Label all with DNA
extract output labels.

Vortex or sonicate the substrate or swab for at least 2 minutes to agitate the cells off of
the substrate or swab.

Have a witness confirm the names and order of the samples (from the Output Samples in
LIMS)

Sterilize tweezers with 10% bleach, distilled water, and 70% ethanol before the removal
of each sample. Remove the swab or other substrate from the SF sample tube(s), one
tube at a time, using sterile tweezers and close tube. Place swab/ substrate in the sterile
labeled SR fraction tube. Attempt to remove as much liquid as possible from the swab or
substrate and transfer this liquid back to the SF sample tube. This can be done by
pressing down on the material with a pipette tip and drawing up any liquid remaining in
the material. Set the SR and EC tubes aside.

Spin the SF sample tubes and SF extraction negative tubes in a microcentrifuge for 5
minutes at 10,000 to 15,000 x g (13,200 rpm).

Without disturbing the pellet, remove and discard all but 50uL of the supernatant from
the SF sample tubes and SF extraction negative tubes into a waste container containing
10% bleach.

Add 150pL sterile or UltraPure deionized water (final volume of 200puL) to the
approximately 50uL of cell debris pellet in the SF sample tubes and SF extraction
negative tubes.

Add 1pL of 20 mg/mL Proteinase K to SF sample tubes and SF extraction negative tubes.
Vortex briefly to re-suspend the pellet.

Incubate SF sample tubes and SF extraction negative tubes at 56°C for about 60 minutes
to lyse epithelial cells, but for no more than 75 minutes, to minimize sperm lysis.

Spin the SF samples and SF extraction negative tubes in a microcentrifuge at 10,000 to
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20.

21.

22.

23.

24,

25.

15,000 x g (13,200 rpm) for 5 minutes.

During the spin, add 50uL of 20% Chelex (from a well-suspended Chelex Solution) to
each EC sample tube and EC extraction negative tube using a P1000 pipettor; close tubes.

Add 150pL of the supernatant from each SF sample and the SF extraction negatives to its
respective EC sample or EC extraction negative tube. Store at 4°C or on ice until step 20.
**Do not disturb pellet. If disturbed by accident, re-centrifuge the tube at 10,000 to

15,000 x g (13,200 rpm) for 5 minutes**

Wash the sperm pellet in the SF sample tubes and the SF extraction negative tubes with
Digest Buffer as follows:

Resuspend the pellet in 0.5 mL Digest Buffer.

Vortex briefly to resuspend pellet.

Spin in a microcentrifuge at 10,000 to 15,000 x g (13,200 rpm) for 5 minutes.
Remove all but 50 pL of the supernatant and discard the supernatant.

Repeat steps a-d for a total of 5 times.

"0 T

Wash the sperm pellet in the SF sample tubes and the SF extraction negative tubes once
with sterile or UltraPure d}0 as follows:

f. Resuspend the pellet in 1 mL sterile or UltraPureQiH

g. Vortex briefly to resuspend pellet.

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

i. Remove all but 50 pL of the supernatant and discard the supernatant.

To the approximately 50uL SF sample tubes, the SF extraction negative tubes, and to SR
sample tubes, add 150uL of 5% Chelex, 1pL of 20 mg/mL Proteinase K, and 7uL of 1M
DTT.

Vortex both the EC and SF sample tubes as well as the extraction negative tubes.

The following steps apply to all fractions.

26.

27.

28.

Incubate samples at 56°C for approximately 60 minutes.
Vortex at high speed for 5 to 10 seconds.
Incubate samples at 100°C for 8 minutes using a screw down rack.
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29.

30.

31.

32.

33.

34.

35.

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).
Sperm Fractions (SF) and Substrate Remains Fractions (SR) must be microconned prior to
guantitation with Quantifiler Trio. To avoid excess re-quantitation, elute SFs to

approximately 25uL and SRs to approximately 50uL. Skip this step if Quantifiler Trio will
not be used.

As needed, pipette aliquots of neat and/or diluted extract (usifyif®
microcentrifuge tubes for real-time PCR analysis to determine human DNA
concentration.

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

In the LIMS system, navigate to the Data Entry page, assign the samples to a storage unit
(cryobox), and indicate which samples are completed.

Ensure all required fields in the test batch have been filled out and 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.

November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.

February 2, 2014 — Revised witnessing procedure and set up workflow to accommodate LIMS. Removed need for
supervisor review of assay.

May 1, 2015 — Revised procedure to include more detailed LIMS workflow and microcon step for SF and SR fractions using
Quantifiler Trio.
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Differential Extraction from Semen Stains or Swabs utilizing the QIAcube
and EZ1

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

1. LIMS Pre-Processing
d. In the Analytical Testing » Test Batchedram stop, select the appropriate
extraction assay and Clidkdit
Note: If you are creating a new extraction test batch use the New Test Batch
tram stop followed by the create new test batch wizard. In that wizard
include the following information: description, functional group, analysis,
batch configuration, and test batch type (case test batch).
e. If necessary, click Add Unknownand select any samples that need to be
included on the test batch. Controls are present in the batch configuration. If
additional controls are needed, clikdd QC Samples

f. Select All Input Samples » clickAdd Output Sample »@» Auto Diff » click
Select and Return » clickOk» click Create

2. Review the batch setup and complete the Batch Set Up Review performed by tab.

3. Obtain labeled cuttings in 1.5 mL Eppendorf tubes. Compare your sample labels and tube
tops to the input sample list in LIMS, and confirm that you have the correct samples.

4. Fill out the performed by tab for Incubation. This will add the date and time to the
extraction negatives for the batch.

5. Obtain two 1.5 mL Eppendorf tubes for your extraction negatives, and label them with
the associated inputIMS labels and tube tops labels.

6. Retrieve reagents for epithelial cell digestion and record the lot numbers in LIMS. Select
the ATL buffer aliquot and QiaProK reagents and click “Calculate amount.” Use the
volumes listed in the “Needed Amount” column to prepare the master mix (LIMS will
calculate 1.2 x the number of samples). The amount of each reagent for one sample is
listed below.
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Epithelial Cell Digestion master mix (per sample)

Diluted ATL (ul) PrOte'”a(SSI)K (Qiager}) Total
480 20 500

Add 500u! master mix to each of the samples and negative controls.

Incubate at 56°C for 1.5 hours (and no longer than 1.75 hours) at 900rpm in a
thermomixer. Record the thermomixer temperature and usage log for the instrument in
LIMS.

Prepare your sample tubes:
a. Print your labels. For the entire protocol you will need:
i. One copy of the inpusample labels
il. Two copies of the output EGample labels
lii. Three copies of the output Sfample labels
b. Obtain your tubes and label them:
i. Spin baskets and 1.5 mL collection tubes — injaibiels
ii. Rotor adapters — output SF labels
lii. 1.5 mL Qiagen shap cap tubes — out@k labels
iv. 2.0 mL Qiagen screw cap tubesutput EC labels (place the label below
the ridges on the side of the tube)
c. The 1.5 mL Qiagen snap cap tubes with the SF labels will go inside of the rotor
adapters. Bend the cap of each tube back and insert it into the cap holder in
position L3 (see diagram below).
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labeled SF tube

cap

2" LIMS label here

10.  QIlAcube setup Rotor

a. Fill out the instrument usage log for the QIAcube in LIMS. Fill out the performed
by tab for Separation and Lysis.

b. Check that the waste drawer is empty and the liner is clean (can be wiped with
70% ethanol if needed).

c. Fill both tip racks with Disposable Filter-Tips, 1000ul, wide bore.

d. Retrieve reagents for the sperm lysis buffer and record lot numbers in LIMS.
Prepare buffer in a 2 mL screw cap tube — see the table below for minimum
volumes required for this protocol:

Sperm Lysis Buffer reagents
G2 buffer_11mL Qiagen ProK

# samples (uL) (uL) IM DTT (uL)
3 398 27 106
4 506 34 135
5 623 42 166
6 750 50 200
7 863 58 230
8 975 65 260
9 1106 74 295
10 1219 81 325

(11 0r)12 1470 98 392

e. Once the sperm lysis buffer is prepared, seat the tube on the QIAcube worktable

in Position A.
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f. Retrieve and record lot number for G2 buffer_260mL. Aliquot buffer G2 into a
30ml reagent bottle and place in Reagent Bottle Rack position 1. The minimum
amount of buffer needed based on the number of samples is listed in the table
below. Do not fill the bottle above the fill line on the side of the bottle. Make sure
to pop any bubbles that may have formed covering the mouth of the reagent bottle
using a clean pipette tip.

G2 minimum buffer amounts

# samples G2 buffer (mL)

3 8.68

4 10.74

5 12.8

6 14.86

7 16.92

8 18.98

9 21.04

10 23.1
(11 or) 12 27.22
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= Reagent bottle rack position 1

g. Referring to the “QIlAcube Loading chart,” (Appendix A) place sample plugs into
the QIAcube shaker for each eneg and epithelial cell fraction. ONLY PLACE
PLUGS IN APPROPRIATE LOCATIONS BASED ON THE NUMBER OF
SAMPLES.

sample plugs placed in these slots

11.  After the incubation from step 8 is done, spin down the original samples briefly to
remove condensation from the tube caps.

12.  Tube Transfer WITNESS: Have a witness verify three sets of tubes:
a. Original incubation tubeirfput sample labels and tube top)
b. Spin basket tuben(put sample labels)
c. Rotor setupdutput SF sample labels on outside of rotor adapter)

13.  Prepare 10% bleach, distilled water, and 70% alcohol in three 50ml conical tubes. Clean
a pair of forceps by dipping the forceps in each of the three tubes briefly and then drying
with a fresh Kimwipe. For each sample, transfer the substrate using the forceps to its
associated spin basket tube. Pipette mix the sample lysate within the incubation tube a
few times to disturb any sperm pellet that may have formed, and then pipette the entire
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14.

15.

16.

17.

lysate volume (~500ul) over the top of the substrate in the spin basket. Close the tube top
over the spin basket. Repeat this step for each sample, cleaning and drying the forceps
between each sample.

Spin the substrates in spin baskets at 13,200 rpm to 15,000 rpm for 2 minutes.

Using clean and dry forceps, remove and discard the spin baskets (including the swab
remains — see NOTHEking care to avoid bubbles at the rim of the open tube. NOTE:
Refer to Appendix B if it is necessary for a particular case or sample to retain the
substrate remains for potential future testing. Clean and dry forceps between each
sample.

Transfer the lysate from the spin basket collection tube, pipette mixing as needed, to its
corresponding SF sample tube within the QIAcube rotor adapter.

QIAcube Setup WITNESS Obtain a witness to verify samples and loading pattern on
the QlAcube. Refer to “QlAcube Loading Chart” (Appendix A) for correct tube
positioning based on sample number.

a. Load the rotor adapter containing the SF sample into the QlAcube centrifuge,
reading the SF LIMS label and rotor position for that sample. Next, load the
corresponding EC sample tube into the QIAcube shaker, reading the EC LIMS
label and shaker position for that sample. Repeat for all samples. Check to make
sure that tubes are pressed all the way down. If the batch size is 11 samples,
additional blank tubes containing water may be placed in the rotor adapter and the
shaker in the 12slots.

b. The witness should also check that all sample and reagent bottle caps are
removed, tips are full, sample plugs are in place in the shaker, and robot setup is
correct for the corresponding sample number.
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sperm lysis buffer

pipette tips

rotor adapter

G2 buffer
with SF tubes

EC tubes and plugs

QIAcube worktable
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18. Close the instrument door and start the separation protocol on the QIAcube:
a. From the main menu, select “Pipetting Separation and Lysis 12A”
i. Can choose this protocol from “Last” if it is available.
ii. Otherwise, choose “DNA” <*Pipetting” = “Epithelial and Sperm Cell”
- “Separation and Lysis 12A”

b. Press “Start”

c. The screen will display instructions to ensure the QIAcube has been loaded
properly. After checking each step, press “Next” until the final step, and then
press “Start.”

d. Run time for protocol 12A is ~52 minutes for a full set of 12 samples.

19.  During the QlAcube protocol 12A, set up the EZ1 for the ECs.

20. EZ1 setup for ECs:

a. Complete the usage log in LIMS for the instrument. Fill out the performed by tab
for EC Purification.

b. Remove both the tube rack and cartridge rack from the EZ1.

c. Obtain reagent cartridges and record the lot number in LIMS. (Note — more than
one lot may be used if there are not enough individual cartridges available for
your full batch. Please indicate in the batch comments the additional lot number
and for which samples it was used). Invert reagent cartridges twice to mix the
magnetic particles. Then tap the cartridges to deposit the reagents at the bottoms
of their wells. Check that the magnetic particles are re-suspended.

d. Slide EZ1 reagent cartridges into the cartridge rack, one cartridge for each sample
being run. The cartridge label side should be at the blunt end of the rack, closest
to the tube rack when loaded in to the instrument. Place rack in EZ1.
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21.

22.

23.

24,

Reagent cartridge
rack with cartridges
loaded

e. Label Qiagen 1.5ml screw cap elution tubes witkput EC sample LIMS labels
and labeled tube tops.
f. Assemble EZ1 tips and tip holders. Place them in row 2 of the EZ1 tube rack.

At the conclusion of protocol “separation and Lysis 12 A” on the QIlAcube, the screen
will then give instructions on how to clean the QIAcube. Press “Next” after each step
until the main menu appears on the screen. Open the QlAcube instrument door and take
out the EC fraction samples from the QlAcube shaker, capping each sample with a tube
cap as it is removed.

Refill the tip racks on the QlAcube with disposable Filter-Tips and ensure buffers are in
place and uncapped. Empty the waste drawer.

Close the instrument door and start the sperm washing protocol on the QIAcube:

a. From the main menu, select “Pipetting Separation and Lysis 12B”

i. Can choose this protocol from “Last” if it is available
ii. Otherwise, choose “DNA” ¥Pipetting” —> “Epithelial and Sperm Cell”
- “Separation and Lysis 12B”

b. Press “Start”

c. The screen will display instructions to ensure the QIAcube has been loaded
properly. After checking each step, press “Next” until the final step, and then
press “Start.”

d. Run time for this protocol is ~48 minutes for a set of 12 samples.

While the QIAcube is running, prepare the EC samples for the EZ1.
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25. Record lot numbers for MTL and carrier RNA into LIMS. Add 400ul of MTL buffer, and

1pl carrier RNA (1pg/ul) to each EC fraction eneg and sample obtained from the
QlAcube. Precipitate may form in the tube with the addition of the MTL buffer.

26. EZ1 EC Setup WITNESS Have a witness verify the samples and loading of the EC
enegs and samples on to the EZ1.

a. Load the 2ml EC sample tubes into row 4 of the EZ1 tube rack, reading the LIMS

label and removing the screw cap as you load each sample.

b. Next, load the labeled 1.5mL EC sample elution tubes in to row 1 of the EZ1 tube
rack, reading the LIMS label and tube top and removing the screw cap as you load

each sample.

c. Place tube rack into the EZ%ake sure that the tube rack is loaded onto the
instrument after the cartridge rack.

d. Witness should verify that all samples, reagents and racks are loaded
appropriately on the instrument.

into instrumenfirst
Tube rack:
Row 3— empty

Row 2— pipette tips
Row 1- elution tubes

EZ1 Worktable

27. Runthe EZ1 protocol for purification of the EC fractions:

a. If needed, press “ESC” to get to the main menu.
From the main menu press “Start” to begin a run.
When asked if you would like to create a run report, press “ESC” to select no.
For EC fractions, press “3” to select the large volume protocol
Press “2” to select elution in TE.

®oo0 o
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28.

29.

30.

31.

32.

33.

f. Press “1” to select the 40uL elution volume.

g. The screen will display instructions to ensure the EZ1 has been loaded properly.
After checking each step, press “ENT” until the final step, and then press “Start.”

h. The protocol run time is ~18 minutes

After the protocol is completed, press “ENT” to continue.

Open the instrument door and remove the tube rack. Remove the 1.5mL EC elution tubes,
capping each sample with the labeled tube top. Discard all the used cartridges, lysate
tubes, tip-holders and tips.

The EZ1 instrument can now be set up for the SF purification.

EZ1 setup for SEs

a. Complete the usage log in LIMS for the instrument. Fill out the performed by tab
for SF Purification.

b. Remove both the tube rack and cartridge rack from the EZ1.

c. Invert reagent cartridges twice to mix the magnetic particles. Then tap the
cartridges to deposit the reagents at the bottoms of their wells. Check that the
magnetic particles are re-suspended.

d. Slide EZ1 reagent cartridges into the cartridge rack, one cartridge for each sample
being run. The cartridge label side should be at the blunt end of the rack, closest
to the tube rack when loaded in to the instrument. Place rack in EZ1.

e. Label Qiagen 1.5ml screw cap elution tubes and caps with o@BEample
LIMS labels and labeled tube tops.

f. Assemble EZ1 tips and tip holders. Place them in row 2 of the EZ1 tube rack.

After the “Separation and Lysis 12 B” protocol is complete on the QIAcube, the sperm
fractions will be found in the 1.5ml tubes in the rotor adapters. Remove the tubes from
each rotor adapter, closing the cap as you remove each sample. Discard the rotor
adapters.

Vortex the sperm fraction samples for 5 seconds. Incubate at 70°C for 10 minutes at
900rpm shaking in a thermomixer. Complete the usage log for the instrument and record
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34.

35.

36.

37.

38.

39.

the thermomixer temperature in LIMS. (The QlAcube may be cleaned during this
incubation, or after the SFs go on to the EZ1 — refer to step 39.)

Vortex the samples vigorously for 10 seconds after the incubation. Briefly spin down the
samples in a centrifuge.

Add 1pl of carrier RNA to each sample.

Holding the lid closed with your thumb, cut through the tube cap connector for each SF
tube.

EZ1 SF Setup WITNESS Have a witness verify the samples and loading of the SF
enegs and samples on to the EZ1:
a. Read the SF sample LIMS label, and remove and discard the lid with a tube
opener. Place the tubes with sperm fraction into row 4 of the EZ1 tube rack.
b. Next, load the empty labeled 1.5mL SF sample elution tubes into row 1 of the
EZ1 tube rack, reading the LIMS label and tube top, removing the screw cap as
you load each sample.
c. Place tube rack into the EZ2%ake sure that tube rack is loaded onto the
instrument after the cartridge rack.
d. Witness should verify that all samples, reagents and racks are loaded
appropriately on the instrument.

Close the instrument door and start the protocol for SF purification.

a. From the main menu, press “Start” to begin a run.
When asked if you would like to create a run report, press “ESC” to select no.
For SF fractions, press “1” to select the trace protocol.
Press “2” to select elution in TE.
Press “1” to select the 40uL elution volume.
The screen will display instructions to ensure the EZ1 has been loaded properly.
After checking each step, press “ENT” until the final step, and then press “Start.”
g. The run time for this protocol is ~18 minutes.

-0 o0o

Clean the QIAcube instrument:
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a. DO NOT USE BLEACH ON THE INSTRUMENT, ONLY 70% ETOH
WITH LINT FREE WIPES. NEVER SPRAY ETHANOL DIRECTLY ON
THE INSTRUMENT.

b. Empty the waste drawer and check that the liner is clean.

c. Remove but DO NOT DISCARD THE SAMPLE PLUGS.

d. Discard the sperm lysis buffer tube. The G2 buffer may be capped and stored on
the instrument deck. Remove pipette tip racks and consolidate any partial racks of

tips for future use.
e. Wipe down the entire inside of the QIAcube instrument using a lint-free wipe
with 70% EtOH, including the waste drawer.

40.  After the SF run is complete on the EZ1, press “ENT” to continue.

41.  Open the instrument door and remove the tube rack. Remove 1.5mL SF elution tubes,
capping each sample with its associated labeled tube top. Discard all the used cartridges,

lysate tubes, tip-holders and tips.

42.  Clean the EZ1 instrument:
a. DO NOT USE BLEACH ON THE INSTRUMENT, ONLY 70% ETOH
WITH LINT FREE WIPES. NEVER SPRAY ETHANOL DIRECTLY ON
THE INSTRUMENT.
b. Remove reagent cartridges and any waste; discard appropriately.
c. Wipe down the inside of the instrument using a lint free wipe and 70% EtOH.
d. Close the EZ1 door.
e

Follow the prompts on the screen to start a UV run, setting the time to 20 minutes.

43.  Select all output samples in the test batch in LIMS, and click Data Entry. Complete the

data entry for all samples within LIMS. Pass/Fail should be indicated for both the
QIlAcube and EZ1 runs for each sample.

44. In the data entry screen, all samples can be assigned a storage location in the next
available storage box. Store the extracts’ & ZC or frozen.
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45.  Complete the LIMS test batch by filling the performed by tab for Extraction Run Review.
Select all output samples and click Review. Complete the review of each sample and
schedule any additional tests as needed.
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Appendix A: QlAcube Loading Chart

The chart below describes how to correctly load the QIAcube centrifuge and shaker if fewer than
12 samples are to be processed in one run. Please note, if only 11 samples are on the batch, a

blank must be added to fill the i 2lot.

Centrifuge

4 samples

6 samples

8 samples

10 samples
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Appendix B: Retaining a substrate remains

In the event that a substrate needs to be retained, follow these steps after Step 15 of the SOP
1. Go to Analytical Testing >> Manage Sample

On the Search by Query list clickest Batch Input Samples

Search using the test batch ID.

Select the sample which will be retained and clldgk-Dispos4.

With the sample selected, clickgsign Storage].

Associate the sample with the next available extract storage cyrobox and location.
Back in theManage Samplepage with the sample still selected cli€kipt Label] on
the Side Bar.

Affix this label to a clean, 1.5 mL tube that the substrate will be stored in.

During the spin basket step (Step 16 of the Sakce the substrate, using clean forceps,
into the labeled 1.5 mL tube.

10. Store the substrate &t &C, or frozen.

No s~ ®ODND

© ®

Revision History:
February 16, 2016 — Initial version of procedure issued via Forensic Biology Memorandum.
April 15,2016 — entered procedure into Manual and revised procedure to clarify statements.
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DNA Extraction from Hair

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.

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER




© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

ORGANIC EXTRACTION

DATE EFFECTIVE APPROVED BY PAGE
04-01-2014 DNA TECHNICAL LEADERS 52 OF 451

Organic Extraction
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

Liquid blood 100 to 500 pL

Bone marrow 0.5x0.5cmto 1.5 x 1.5cm
Oral swab 1/3 to a whole swab

Blood stain 0.5x0.5cmto 1.5 x 1.5cm
Soft tissue 0.5x0.5cmto 1.5 x 1.5cm
Paraffin embedded tissu¢ 0.3 x0.3cmto 1.0 x 1.Jcm

Bone preparation
Before extraction, a bone or tooth specimen should be cleaned entirely of soft tissue and
dirt using a range of methods, such as scraping, rinsing and sonication. A combination of
sterile scalpels, sterile toothbrushes and running water should be used to clean the
specimen. For a sonication bath, the sample is placed in a conical tube and covered with
a 5% Terg-a-zyme 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.

3. Using an autopsy saw or a Dremel tool equipped with a 409 or 420 cutting wheel,
cut the bone specimen into approximately 5x5x5mm size pieces. Take enough
cuttings for an end weight of approximately 2g. For older or compromised bones,
several aliquots of 2g can be extracted and combined during the Microcon step.
For tooth samples, the whole root should be taken. Note: The cutting wheel
should be disposed of after each use and the Dremel and hood should be
completely wiped down with bleach and ethanol

4, Place bone cuttings in 50mL conical tubes labeled with the FB case number,
ME#, PM item #, initials, and date.

5. Cover bone cuttings with 5% Terg-a-zyme solution and sonicate samples for 30-
45 minutes. Note: Ensure water level in the sonicator is 1-2 inches from the
top.

6. Decant the Terg-a-zyme and wash with distilled water until no detergent bubbles
remain.

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,
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weigh bone cuttings. The bone sample must be completely dry before milling.

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.

10.

Assemble specimen vials in the following order: metal bottom, plastic cylinder,
impactor, and metal top.

Place under UV light for a minimum of 15 minutes.

Label metal bottoms with a case identifier using a blue ink Sharpie.

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

Wipe down inside of mill with a wet paper towdDo not use bleach or ethanol.
Plug in mill and switch ON.

Obtain liquid nitrogen from tank by filling transfer container. Be aware that the
liquid nitrogen tank may be empty when the detector level reads anywhere from
“Ya" 10 “empty”.

*WARNING**

Liquid Nitrogen can be hazardous. Use cryogenic gloves, protective
eyewear/face shield and lab coats when handling. Avoid liquid nitrogen

splashes to face and hands.

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

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.

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 splashes and press RUN to start
the mill. Pre-cooling will begin followed by the milling cycle.

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

14.  Place one of the pre-cooled specimens waiting in the dock in the round chamber.

15.  If liquid nitrogen level is below thEILL LINE , refill. A loud noise during
milling means that the liquid nitrogen level is low. If liquid nitrogen is not
refilled, damage to the mill, mill parts, and cylinder can occur.

16. Close the lid and pre$®UN again. Repeat from Step 11 until all samples are
processed.

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

18.  Using decontaminated 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.

23.

If this is not possible, steps a-b must be completed before leaving overnight.

S@~oo0oTy

Rinse off with 10% bleach.

Soak all parts in 0.1% SDS.

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

Soak parts in 10% bleach and brush each part in bleach individually.
Rinse with water.

Separate the plastic cylinders from the metal parts.

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

Use isopropanol to remove any identifying marks made with a Sharpie on
the tops or bottoms of the cylinders.

Dry and expose the parts to UV light for a minimum of 2 hours. The UV
light in a biological hood or a StrataLinker can be used.

Proceed to Section B: Sample Incubation.

Laser Microdissection of Products of Conception

1.

a)

Initial processing

The product of conception (POC) can be received in different stages of
preparation:

POC scrapings 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 each case

= Use uncharged microscope slides

The slides then should be stained with hematoxylin and eosin-phloxine
(H&E technique) as described in the OCME Histology Procedure Manual.
But again during the staining procedure, separate sets of jars have to be
used for each case.

C) Stained or unstained microscope slides from POC blocks:

If the slides are unstained, ask the histology department to stain them as
described above. Otherwise proceed with the microdissdetbnique.
Attention: for slides that were prepared by a histology laboratory outside
of the OCME, foreign DNA not from the mother and the fetus might be
present on the slide.

2. PixCell lle Laser Capture Microdissection

A trained pathologist has to be present to distinguish decidual tissue from
chorionic villi and operate the laser. After the slide has been placed on the
microscope 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 containing 500uL of organic
extraction buffer, DTT, SDS and Proteinase K as described below.

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:

1 Sample 5 Samples | 10 Samplgs 15 Samples
Organic extraction buffer | 400 pL 2.0 mL 4.0 mL 6.0 mL
20% SDS 10uL 50 pL 100pL 150 pL
Proteinase K (20 mg/mL) | 13.6 pL 68 L 136 pL 204 pL
Total Incubation Volumger sample 400 pL

For bone samples:

Per bone 1 sample 3 samples | 5 samples

(~2g dust) | (N+2) (N+ 2) (N+ 2)
Organic Extraction Buffer | 2370 \L 7.11 mL 11.85mL | 16.59 mL
20% SDS 300pL 900 1L 1.5mL 2.1mL
1.0 M DTT 120uL 360 pl 600 1L 840 1L
Proteinase K (20 mg/mL) | 210,L 630 pL 1.05 mL 1.47 mL
Total Incubation Volumger 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 3.95 mL 5.53 mL
20% SDS 100pL 300 W 500 L 700 W
1.0 M DTT 40 uL 120 L 200 b 280 L
Proteinase K (20 mg/mL) | 70 uL 210 WL 350 L 490 L
Total Incubation Volumger sample 1000 4L

For tissues and paraffin embedded tissue (e.g. microdissection) samples:

. 1 sample 3 samples
Per tissue (N+ 2) (N+ 2)
Organic extraction buffer | 395 pL 1185 pL 1975 pL
20% SDS 50 pL 150 pL 250 pL
1.0MDTT 20 pL 60 pL 100 pL
Proteinase K (20 mg/mL) | 35 uL 105 pL 175 pL
Total Incubation Volumeer sample 500 pL
3. Add the appropriate incubation volume of master mix to each sample tube and

eneg tube. Vortex tubes briefly. Make certain the substrate, tissue, or swab is

totally submergedNote: Reagent volumes may be adjusted in order to
accommodate the size or nature of a particular sample.

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 coat, and nitrile gloves

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

For samples possibly needing mtDNA or High Sensitivity DNA testing: Place one
Microcon® collection tube and one 1.5 mL microcentrifuge tube for each sample,
including the extraction negative, in the StrataLinker for at least 15 minutes. Note:
Irradiate multiple tubes (4-6) per bone sample to accommodate the total volume of
incubation buffer.

1. Vortex and centrifuge the incubated microcentrifuge tube samples at high speed
for 1 minute. Vortex and centrifuge bone dust, incubated in 50 mL conical tubes,
for 5-10 minutes at 1000 RPM in Eppendorf Centrifuge Model 5810.

2. Obtain and label one prepared Eppendorf Phase Lock Gel (PLG) tube per sample,
including the extraction negative. PLG tubes make phase separation easier and
are optional.

NOTE: For 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 sampleNote: When pipetting PCIA, you must penetrate the
top buffer layer and only aliquot the desired amount from the lower, clear
organic layer. Place used pipette tips in the organic waste bottle.

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

Pipette the sample supernatant (typically 40Pt the PLG tube already
containing PCIA. For bone dust samples, pipette several aliquots of the
supernatant into multiple PLG tubes. Note: Do not disturb bone pellet.

Shake the PLG tube vigorously by hand or by inversion to form a milky colored
emulsion. Note: Do NOT vortex the PLG tube.

Centrifuge samples for 2 minutes at maximum speed to achieve phase separation.
(On Eppendorf Centrifuge Model 5415D, spin at 16.1 RCF or 13.2 RPM).

If the sample is discolored, contains particles in the aqueous phase, or contains a
lot of fatty tissue, transfer the top layer (aqueous phase) to a new PLG tube and
repeat Steps 7-9. Note: The aqueous layer from bone and teeth will usually be
discolored. Only repeat the phenol-chloroform clean-up steps if any dust or
particles are present in the agueous layer. If it is not necessary to repeat the clean-
up step, go to Step 11.

Carefully transfer the aqueous phase (top layer) to the prepared Mi®rocon
concentrator. Be careful not to let the pipette tip touch the gel. Note: Discard
used PLG tubes into the organic waste bottle.

Spin the Microcofi 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 Microc8rtoncentrator.
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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 DNA testing, invert sample
reservoirs into irradiated collection tubesppin at 1000 x g, which is
approximately 3500 RPM, for 3 minutes. (On Eppendorf Centrifuge Model
5415D, spin at 1.2 RCF or 3600 RPM).

Measure the approximate volume recovered and record the \Ndue:
Combine bone elutants before measuring volume.

Discard sample reservoir and adjust sample volume depending on the starting
amount and expected DNA content as follows using. TEote: Samples may
be microcon’ed again to further concentrate low DNA content samples.

Sample type Final Volume

High DNA content
(Large amounts of blood, fresh tissue, bone marrow, onad00 L
swabs, and dried bloodstains)

Medium DNA content
(Small amounts of blood, fresh tissue, bone marrow, org200 L
swabs, and dried bloodstains); differential lysis sampleg

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

21.

22.

23.

24,

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

As needed, pipette aliquots of neat and/or diluted extract (usif)grit&
microcentrifuge tubes for real-time PCR analysis to determine human DNA
concentration.

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

In the LIMS system, navigate to the Data Entry page, assign the samples to a
storage unit (cryobox), and indicate which samples are complete.

Have a supervisor review the assay.
NOTE:  See Microcofitroubleshooting (in the appropriate section of the STR
manual) as needed.

Preparation of Phase Lock Gel (PLG) tubes

Make sure the plasticware being used is resistant to phenol and chloroform.

1.

Without putting pressure on the plunger, twist off the orangearahdiscard.

Attach thegray dispensing tip(supplied) to the syringe and tighten securely.
(NOTE: Use of gray tip is optional for a smoother application of PLG. Less force
is necessary when gray tip is NOT used.)

Apply firm pressure on the plunger to dispense PLG until it reaches the end of
gray tip. Add heavy PLG based on Table below. NOTE: 325uL = 3.25 cc
corresponds to 3 lines on the syringe

Tube size PLG heavy Tube size PLG heavy
0.5mL 100pL 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 4-15 C 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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High Yield DNA Extraction

A. Preparation

1.

Extraction sets consist of 9 samples and one or two extraction negatives.
Additional extractions may continue sequentially during incubations.

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.

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

Follow the procedures for Work Place Preparation (refer to the General
Guidelines Procedure of this manual).

B. Digestion

1.

2.

Self-Witnessing Step: Confirm the sample names and their order on the
documentation with the names on the sample tubes.
Obtain reagents and record lot numbers.

Prepare digestion buffer in an UV irradiated tube (1.5 mL, 2.0 mL Dolphin, or 15
mL).

Prepare the digestion buffer according to the calculated volumes on the
documentation. The volume for one sample is shown below.

Stock Solution Concentration 1 sample
0.05% SDS
(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 pulof the digestion buffer to each sample. Open
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.

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

7. Incubate on the heat shaker at 56°C for 30 minutes with shaking at 1400 rpm.
8. Incubate on the heat shaker at 99°C for 10 minutes with no shaking (O rpm).
9. Place sample in cold block at 4°C for 10 minutes with no shaking (0 rpm).

10.  Centrifuge the samples at full speed, briefly.

11.  During the digestion period label the Micro€dBNA Fast Flow and elution
tubes, and print labels for storage tubes.

Purification and Concentration

1. Prepare Microcoh DNA Fast Flow tubes and label the membrane tube and
filtrate tube cap.

2. Witness step:Confirm the sample names and order on the documentation with
the names on the sample and Micrdtames.

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

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

1 pL of Fish Sperm DNA (1mg/mL) with 19 pL of water. 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 Microcorf’ membrane for a total volume of 420 pL.

4. Filtration

a.

Add the entirety of each extract to its pretreated MicrBecoembrane. If

this is a purification/concentration assay of a sample that has already been
extracted and the sample volume is lower than 200uL, raise the sample
volume to 200pL with dH20O. Aspirate all of the solution from the sample
tube by placing the pipette within the swab. The sample tubes may be
discarded.

Centrifuge the Microcoh tube at 2400 rpm for 12 minutes. An

additional 3 minutes may be required to ensure that all the liquid is
filtered. However, do not centrifuge too long such that the membrane is
dry. If the filtrate does not appear to be moving through the membrane,
elute the filtrate and continue centrifuging the eluant into a fresh microcon
with a pretreated membrane.

If indicated on the evidence examination schedule 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.

Back to Table of contents

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

HIGH YIELD DNA EXTRACTION

DATE EFFECTIVE APPROVED BY PAGE
09-01-2014 NUCLEAR DNA TECHNICAL LEADER 68 OF 451

All samples undergoing extraction with 0.05% SDS must be purified and
concentrated a second time by repeating this section (Section C).

b. Visually inspect each Microc6mrmembrane 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.

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 volume should not exceed 30
puL and should not be less than 20 pL. Adjust the final volume to 20 pL
using 0.1X TE (if less). Discard the Microomembrane.

e. If the eluant appears to be a dark color or is not clear, it may be necessary
to purify the sample again. Prepare a fresh MicrB¢ohe and repeat
steps 4-5.

f. Store the extracts at 2 t6@or frozen.

g. In the LIMS system, navigate to the Data Entry page, assign the samples

to a storage unit (cryobox), and indicate which samples are completed.

h. Have a supervisor review the assay.
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THIS PAGE INTENTIONALLY LEFT BLANK

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.

September 1, 2014 — changed High Sensitivity DNA Extraction to High Yield DNA Extraction
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Extraction of Exogenous DNA from Nails

Preparation

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

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

Digestion

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

2. Add 200 pL of irradiated 25 mM EDTA/PBS solution to each sample.

3. Sonicate the samples for one hour at room temperature.

4, Label a new set of irradiated microcentrifuge tubes with the sample identifiers.

5. Remove the supernatants from the samples and place in the labeled irradiated
microcentrifuge tubes.

Extraction

1. Prepare the digestion buffer according to the calculated volumes. The volumes

for one sample are shown below:

Stock Solution Concentration| 1 sample
1.0% SDS 1.0% (0.96%) | 2.3 (2.25
pL
Proteinase K 0.80 mg/mL 9 uL
20 mg/mL
UltraPure 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”.

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

Vortex solution well. Add 25 pL of the nail digestion buffer to each sample.
Open only one sample tube at a time using the cap opener.

Record the temperatures of the heat shakers. Temperatures must be 3Vithin +
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 with no shaking (O rpm).

After removing from the shaker, centrifuge the samples at full speed, briefly.
Allow the samples to cool for a few minutes while preparing for next steps or
chill for 10 minutes at 4C.

During the digestion period remove the nails using clean tweezers and dry them in
a hood. When dry, place the nails in the labeled, post-sonication nail collection
tubes. In LIMS, navigate to the Data Entry page from the Input Samples

(cuttings), assign the collection tubes labeled with the “PS” suffix to a storage unit
(cryobox).

Purification and Concentration

1.

Self-witness stepConfirm the sample names on the documentation with the
names on the sample and Micro&dubes.
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2. Pre-coat the Microc8rmembrane 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 pL of stock Fish Sperm DNA solution (Img/mL) to 199uL
of water for each sample on the test batch.
il. Aliquot 200 pL 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 extraction documentation
for calculated value.
b. Poly A RNA Preparation

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

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

Add 1 pL of the 1ng/uL Poly A RNA solution to 199uL of water
for each sample on the test batch.
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iv. Aliquot 200 pL of this Poly A RNA solution to each Microfon
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 uL
Fish Sperm DNA (1mg/mL) 1ul
or Poly A RNA (1nghL) H
NOTE: For samples with 400 pL of digest solution, make a 20 pL
solution of 1 pL of Fish Sperm DNA (1mg/mL) or 1 uL of
Poly A RNA (1 ng/uL) with 19 pL of water. 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 Microcofi membrane for a total volume
of 420 L.
3. Filtration
a. Add the entirety of each extract to its pretreated Micr8ecormbrane.
The sample tubes may be discarded.
b. Centrifuge the Microcoh tube at 2400 rpm for 12 minutes.
C. Repeat this wash step two more times applying 400uL of water onto
the membrane and centrifuging again at 2400 rpm for 12 minutes for
a total of three washes to remove any residual EDTA.
d. Visually inspect each Microcrmembrane tube after the third wash. If it

Controlled vers

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 UltraPure water to the Microddand 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 volume should not exceed 30
pL and should not be less than 20 pL. Adjust the final volume to 20 pL
(if necessary) with UltraPure water. Discard the MicrGcorembrane.

e. If the eluant appears to be a dark color or is not clear, it may be necessary
to purify the sample again. Prepare a fresh MicrB¢ohe and repeat
steps 3-4.

f. As needed, pipette aliquots of neat and/or diluted extracts (usifigifitB
microcentrifuge tubes for real-time PCR analysis to determine human
DNA concentration.

g. Store the extracts at 2 t6@Bor frozen.

h. In LIMS, navigate to the Data Entry page from the Output Samples

(extracted DNA), assign the samples to a storage unit (cryobox), and
indicate which samples are completed.

Have a supervisor 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.

October 1, 2014- Instructions added to Section C, step 9 and Section D, step 4.h. indicating that post-sonicated fingernails
should assigned a storage location in LIMS.

November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

MAGATTRACT DNA EXTRACTION FROM BLOODSTAINS AND EXEMPLARS

DATE EFFECTIVE APPROVED BY PAGE
02-02-2015 NUCLEAR DNA TECHNICAL LEADER 75 OF 451

MagAttract DNA Extraction from Bloodstains and Exemplars

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.

All bloodstain and exemplar cuttings should be placed in 2.0mL screw cap sample tubes.
A. Setting up M48 Test Batch and Saving Sample Name List
1. Open file on the M48 computer. Save this document by going te>F8ave As
and save the document to the “SampleName” folder on the desktop with “File
Name” in MMDDYY.HHMM format and the “Save As Type” set to CSV
(comma delimited)(*.csv).

2. Click “Save”.

3. A window stating “The selected file type does not support workbooks that contain
multiple sheets” will open. Click “OK”.

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

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.
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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

Have a witness verify your samples by reading the tube-top label and the
entire input sample ID number for each sample. 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:

R 1 6 12 18 24
eagent sample | samples | samples| samples| samples
Digestion Buffer (Buffer G2) | 190 WL | 1520 (L | 2660 (L | 3800 (L | 4940 L
QIAgen Proteinase K 10uL 80 uL 140 Wb | 200 uL | 260 pb

6.

Shake at 1000 rpm at%s for a minimum of 30 minutes. Record the
Thermomixer temperature.

BioRobot M48 Software and Platform Set-Up

1.

2.

Double click on the “BioRobot M48" icon on the desktop.

Click the “Start” button. Note: The door and container interlock must be
closed to proceed.

“F Trace MTL” protocol should be selected. If not, click on the arrow in the
middle of the screen and then select “New Dé&v'gDNA” 6 and “F Trace
MTL".

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 200 pL (cannot and should not change).
7. Set elution volume to 200 pL.

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 70% ethanol. When
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”.

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 10 114

N

After you are finished, click “Next”

11. Obtain stock bottles of reagents and record lot numbétd 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
stored between runs in its original stock bottle to prevent evaporation. Vortex the
magnetic resin solution well, both in the stock bottle and in the reservoir, before
adding it to the metal rack. If you notice crystallization in any of the solutions,
discard the solution, rinse the container out with distilled water, 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 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.

# of Large Large Large Large Small | Elution Small
samples| reservoir | reservoir | reservoir | reservoir | reservoir | buffer | reservoir
Sterilize or | Ethanol Buffer Buffer Buffer (TE® | Magnetic

UltraPure (mL) MW1 MTL MW?2 (mL) Resin

Water (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 4.9 1.9
24 35.3 44.2 24.3 19.0 10.8 6.1 2.1
30 43.7 55.0 30.0 23.4 13.3 7.3 2.3
36 52.2 65.8 35.7 27.8 15.7 8.5 2.5
42 60.6 76.6 41.4 32.1 18.2 9.7 2.7
48 69.0 87.4 47.0 36.5 20.6 10.9 2.9
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Place each reservoir into the metal rack in the following locations. The plastic
reservoirs only fit into the rack one way. Check the directions of the notches
which should point intdhe robot:

Size reservoir Rack Software Tag Reagent
Position
Largereservoir L4 Rea_4 Sterile or UltraPure 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)
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
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 interlocks” and press “next”.

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

15. Place the sample preparation trays on the robot. One tray for every 6 samples.
Click “Next”.

16. Place empty, unlabeled 1.5mL elution tubes in the 65 degree (back) hot block,
located on the right side of the robotic platform. Click “Next”.
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17. Print labels for 1.5 mL screw top tubes for final sample collection in the robot.

18. Place labelegempty 1.5 mL sample collection tubes in the 8 degree (front) cold
block for collection of final samples.

19. At this point, the samples should be near the end of the incubation period (From
Section B, Step 6). Spin all tubes in a microcentrifuge for 1 minute at 10,000 to
15,000 x g.

20. For empty positions, add a 2.0 mL sample tube filled with 200 uL of sterile or
UltraPure water.

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

Importing Sample Names

1.

2.

4.

5.

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.)

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.

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

Click “Next".

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 "
robotic platform
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Metal reservoir rack is seated properly, UNDER the interlocks T

Interlocks are down

Sample tubes, elution tubes and sample collection tubes have be
added to the platform in multiples of 6 as follows:

Empty 1.5 mL tubes are filling empty positions for
both sets of elution tubes in the cold and hot blocks
2.0 mL sample tubes filled with 200 puL of sterile or
UltraPure T
HO are in empty positions of the sample rack

2. Have a witness confirm the order and labels of the samples by reading the
tube-tops for the input samples and for the output samples by reading the
tube-top label and the entire output sample ID number for each sample. The
analyst should be loading the samples on to the robot as they are reading the
samples to the witness.

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.

3. After confirming the position and set-up of the plasticware click “Confirm”.

4. Click “OK” after closing the door.

5. Click “Go” to start the extraction.

6. The screen will display the start time, remaining time, and the completion time.

7. 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.

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

pass/fail status of each set of six samples.
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
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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.

Click “Save”.

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

1.

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

Discard used pipette tips, sample tubes, and sample preparation plate(s). Remove
reservoir rack.

Replace the lid on the magnetic resin reservoir and vortex remaining resin
thoroughly. Transfer the Magnetic resin to the stock bottle immediately with a
1000uL pipette. 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.

Click “Next”.
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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.

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

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

13. COMPLETE THE M48 USAGE LOG WITH THE PURPOSE, PROGRAM,

PLATE, AND ANY COMMENTS ARISING FROM THE RUN.
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H. BioRobot M48 Platform Diagram
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Figure 1. Diagram of Robotic Platform of the QIAGEN BioRobot M48.
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Large Reagent Reservoir Positions
Small Reagent Reservoir Positions
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
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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\

ice.

Crystallization around®irow of wells in
sample plate

Forgot to fill empty sample tubes with 200uL of
sterile or UltraPure k0.

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 wall.

Computer cannot be switched on

Computer is not receiving power.

Check that the power cord is connected to the
computer and to the wall power outlet.

BioRobot M48 shows no movement wh
a protocol is started

biBioRobot M48 is not switched on.
Check that the BioRobot M48 is switched on.

BioRobot M48 shows abnormal
movement when a protocol is started

The pipettor head may have lost its home posit

In the QIlAsoft M software, select "adhual
Operation/ Home".

Aspirated liquid drips from disposable
tips.

Dripping 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

on.

Technical Services

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

July 16, 2012 — Revised procedure to accommodate LIMS.

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.
November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.
February 2, 2015 — Clarified the Witness steps of the assay. Removed need for supervisor review of assay.
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Reduced Volume Magattract DNA Extraction from Bloodstains & Other
Casework Samples

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_allcasework samples EXCEPT semen samples.

All bloodstain cuttings should be placed in 2.0mL screw cap sample tubes.
A. Setting up M48 Test Batch and Saving Sample Name List
1. Open file on the M48 computer. Save this document by going to Fiave As
and save the document to the “SampleName” folder on the desktop with “File

Name” in MMDDYY.HHMM format and the “Save As Type” set to CSV
(comma delimited)(*.csv).

2. Click “Save”.

3. A window stating “The selected file type does not support workbooks that contain
multiple sheets” will open. Click “OK”.

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

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.
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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.
4, Have a witness verify your samples by reading the tube-top label and the

entire input sample ID number for each sample.

“Extraction” witness.

5. 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:

This will be your

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

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

(Buffer G2)

QIAgen Proteinase K 10n (80 L 140 L | 200 L | 260 pL

NOTE:

If Buffer does not cover the substrate (such as those from a scraping),

an extra 20QL of buffer may be added to the tube once. If thithie
case, the sample will be split and the sample name will have to be

changed. The imported sample names on the instrument must also be

updated.
6. Shake at 1000 rpm at %B for a minimum of 30 minutes. Record the
thermomixer temperature.
C. BioRobot M48 Software and Platform Set-Up
1. Double click on the “BioRobot M48" icon on the desktop.
2. Click the “Start” buttonNote: The door and container interlock must be

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

10.

11.

selected, click on the arrow in the middle of the screen and then select “Forensic
6 “gDNA” 6 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.

Set sample volume to 20Q (cannot and should not change).

Set elution volume to 50L.

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.

Confirm that there is a means of collection for the tips that will be discarded
during the run. Click “Next”.

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 30 36 42 48

# tips 30 42 54 66 78 90 102 114

After you are finished, click “Next”

Obtain stock bottles of reagents and record lot numbdtsl 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
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12.

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.

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 Elution Small
samples| reservoir | reservoir | reservoir | reservoir | reservoir | buffer | reservoir
Sterile or | Ethanol Buffer Buffer Sterile or | (TE™) Poly A
UltraPure (mL) MW1 MTL UltraPure | (mL) RNA -
Water (mL) (mL) Water Magnetic
(mL) (mL) Resin
(mL)

6 10.0 11.8 7.2 5.9 3.5 1.6 15
12 18.4 22.6 12.9 10.3 5.9 1.9 1.7
18 26.9 33.4 18.6 14.7 8.4 2.2 1.9
24 35.3 44.2 24.3 19.0 10.8 2.5 2.1
30 43.7 55.0 30.0 23.4 13.3 2.8 2.3
36 52.2 65.8 35.7 27.8 15.7 3.1 2.5
42 60.6 76.6 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. See
bottle for confirmation of ethanol addition and instructions for preparation if
needed.

Back to Table of contents

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

REDUCED VOLUME MAGATTRACT DNA EXTRACTION

FROM BLOODSTAINS AND OTHER CASEWORK SAMPLES

DATE EFFECTIVE APPROVED BY PAGE
02-02-2015 NUCLEAR DNA TECHNICAL LEADER 90 OF 451
13. Refer to the table below for amounts of 1000ng/uL Poly A RNA stock solution to

add for resin preparation:

Volume of Volume of Total Volume of
Samples 1000ng/uL 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 1902.8
24 samples 6.2 2096.9 2103.1
30 samples 6.8 2296.6 2303.4
36 samples 7.4 2496.3 2503.7
42 samples 7.9 2696.0 2703.9
48 samples 8.5 2895.7 2904.2
14. The treated resin may be prepared directly in the reservoir or in a 15mL

conical tube and then added to the appropriate reservoir for addition to the
platform in the amount dictated by the protocol.

Place reservoirs into the metal rack in the following locations. The plastic
reservoirs only fit into the rack one way. Check the directions of the notches
which should point intdhe robot:

Size Reservoir Rack Software Reagent
Position Tag

Large reservoir L4 Rea 4 Sterile or UltraPure 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)
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Size Reservoir Rack Software Reagent
Position Tag
Small reservoir S5 ReaS5 (empty)
Small reservoir S4 ReaS4 (empty)
Small reservoir S3 ReaS3 Sterilie or UltraPure
Water
Small reservoir S2 ReaS2 Elution Buffer (TH
Small reservoir S1 ReaS1 Magnetic Particle Resin

15. Flip up the “container interlocks” and place the metal reservoir holder onto the
left side of the robotic platform in the proper positioRO 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 interlocks” and press “next”.

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

17. Place the sample preparation trays on the robot. One tray for every 6 samples.
Click “Next”.

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

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

20. If an extra 200 lu 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 tuliee
original tube is renamed by adding an “a” to the end (e.g., “Sampleiame
“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.

21. Prepare a dilution of Poly A RNA: Add 15 pL of stock (1000 ng/uL) Poly A RNA
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to 45 pL of UltraPure water for a final concentration of 250 ng/uL.

22. When the samples have finished th& iB6ubation, spin them down briefly and
add 1 pL of the diluted Poly A RNA solution to each sample.

NOTE: For cigarette butts, if the sample submitted is a strip of the filter
paper, the lysate must be transferred to a new labeled 2.0mL screw cap tube
prior to adding the Poly A RNA. Discard the cigarette strip. This is
important to avoid the clogging of the M48 tips.

23. Spin all tubes in a microcentrifuge for 1 minute at 10,000 to 15,000 x g.

24.  For empty positions, add a 2.0 mL sample tube filled with 200 pL of sterile or
UltraPure water.

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

Importing Sample Names

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

2. 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.)

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”.
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E. Verifying Robot Set-Up and Starting the Purification

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 iL1 the "
robotic platform
Metal reservoir rack is seated properly, UNDER the interlocks T
Interlocks are down T
Sample tubes, elution tubes and sample collection tubes have
added to the platform in multiples of 6 as follows:
Empty 1.5 mL tubes are filling empty positions for both sefs "
of elution tubes in the cold and hot blocks
2.0 mL sample tubes filled with 200uL of sterile or UltraPure
i " T
H20O are in empty positions of the sample rack

Have a witness confirm the order and labels of the samples by reading the
tube-tops for the input samples and for the output samples by reading the
tube-top label and the entire output sample ID number for each sample. The
analyst should be loading the samples on to the robot as they are reading the
samples to the witness.

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.

After confirming the position and set-up of the plasticware click “Confirm”.

Click “OK” after closing the door.

Click “Go” to start the extraction.

The screen will display the start time, remaining time, and the completion time.
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.
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8. At the end of the extraction, a results page will be displayed indicating the

pass/fail status of each set of six samples.

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.

2. 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.

3. Click “Save”.

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

5. Proceed with clean-up and sterilization.

Post-Extraction

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

2. Samples can be immediately purified and concentrated if needed. See section J.
Clean Up and UV Sterilization
1. Wipe down the robotic platform and waste chute with EthabdDh NOT USE

SPRAY BOTTLES. Discard used pipette tips, sample tubes, and sample
preparation plate(s).

2. Replace the lid on the magnetic resin reservoir and vortex remaining resin
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10.

11.

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.

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.

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 sterilization of the worktable?”,
click “Yes”. THE UV STERILIZATION MUST BE PERFORMED FOR AT
LEAST 15 MINUTES BETWEEN RUNS. The UV light can be manually
turned off.

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

Store the extracts at 2 t&C8or frozen.

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

Submit samples at 1/10 and/or 1/100 dilutions, as needed for real-time PCR
analysis to determine human DNA concentration.

COMPLETE THE M48 USAGE LOG WITH THE PURPOSE, PROGRAM,
PLATE, AND ANY COMMENTS ARISING FROM THE RUN.
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BioRobot M48 Platform Diagram
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Figure 1. Diagram of Robotic Platform of the QIAGEN BioRobot M48.

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

Hot Elution Block (65 degrees)

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

Waste Disposal Chute

TOTMMOO >
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Purification and Concentration

1. Prepare MicrocohDNA Fast Flow tubes and label the membrane tube and filtrate tube
cap.

2. Witness step: Confirm the sample names and order on the documentation by
reading the tube-top label and complete INPUT sample ID, also read the tube-top
label and complete OUTPUT sample ID for each sample.

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

i. Aliquot 200 pL of this Fish Sperm DNA solution to each Micrdttrbe.
Avoid touching the membrane. The volume for one sample is shown
below. Refer to the documentation for calculated value.

Reagent 1 sample
Water 199 uL
Fish Sperm DNA

(Img/mL) ThL

4. Filtration

a. Add the entirety of each extract to its pretreated MicrBeoembrane If this is a
purification/concentration assay of a sample, raise the sample volume to 200uL
with dH20. The sample tubes may be discarded.

Centrifuge the Microcof tube at 2400 rpm for 12 minutes. An
additional 3 minutes may be required to ensure that all the liquid is
filtered. However, do not centrifuge too long such that the
membrane is dry. If the filtrate does not appear to be moving
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through the membrane, elute the filtrate and continue centrifuging
the eluant into a fresh microcon with a pretreated membrane.

If indicated on the evidence examination schedule 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.

b. Visually inspect each Microc6mrmembrane tube. If it appears that more than 5
KL 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 25 pL 0.1X TE to the MicrocShand invert the Microcdhover 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 in LIMS. The total volume should not exceed 30 pL and
should not be less than 25 pL. Adjust the final volume to 25 pL using 0.1X TE
(if less). Discard the Microc6rmembrane.

e. If the eluant appears to be a dark color or is not clear, it may be necessary to
purify the sample again. Prepare a fresh Micr8dabe and repeat steps 4-5.

f. Store the extracts at 2 t6Bor frozen.

g. Inthe LIMS system, navigate to the Data Entry page, assign the samples to a
storage unit (cryobox), and indicate which samples are completed.
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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
200uL of sterile or UltraPure @

BioRobot M48 cannot be switched on

BioRobot M48 is not receiving power.
Check that the power cord is connected
the workstation and to the wall

(0]

Computer cannot be switched on

Computer is not receiving power.
Check that the power cord is connected
the computer and to the wall power outlg

(0]

—

BioRobot M48 shows no movement whg
a protocol is started

piBioRobot M48 is not switched on.
Check that the BioRobot M48 is switched
on.

BioRobot M48 shows abnormal
movement when a protocol is started

The pipettor head may have lost its hom
position.

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

v

Aspirated liquid drips from disposable
tips.

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
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THIS PAGE INTENTIONALLY LEFT BLANK

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.

June 16, 2014 — Clarified Step C.22, splitting the wording into two clear steps (steps 22 and 23).

September 1, 2014 — split step G into two sections (Post Extraction and Clean Up and UV Sterilization. Section J

for Post-Extraction cleanup has also been added.

November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.

February 02, 2015 — Clarified witnessing steps of assay. Removed need for supervisor to review assay.
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DNA Extraction of Bone Samples

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 and water to scrub away
cement and dirt-like material from bone.

3. Rinse bone with water and place in a labeled weigh boat with lint free wipes.
Seal the weigh boat and place in théGécubator for a minimum of 3 hours
(until completely dry).

4, In comments section of exam sheet, record that cleaning was performed along
with initials and date.

B. Consumption guidelines

Some bones will be consumed due to weight.

For bones up to ~1.0g:Bones will be consumed and must be documented under

“comments on exam sheet.

For bones ~1.0g to 1.50gConsumption will be determined by the nature of the bone and

whether significant 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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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 examination/cutting was
performed.

2. Prepare Tergazyme solution: fill a 50mL conical tube with 3g of Tergazyme

powder and fill to the 50mL mark with dB. Suspend the powder with inversion
and transfer to Erlenmeyer flask with stir bar. Place on heat/stir plate (use
minimal heat). Solution is ready for use when reagent has completely dissolved
and solution is clear.

Once prepared, Tergazyme solution will only be effective for up to 16 hours.

3. Using a cordless Dremel tool, cut 0.65g to 0.80g of bone in ~% inch square
pieces.

0.50g of dust is optimal for large volume extraction procedure. Due to the
nature of each bone, a larger portion may need to be cut to account for loss
during the sonication and milling procedures (ex: spongy or brittle bone,
non-compact bone and/or bone containing dirt/cement-like material). Bones
that do not have enough volume for more than one extraction should be
consumed, even if the total bone weight is over the 0.50g recommended for
cutting.

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

5. 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

Milling

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

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 sonication process twice.
Repeat only when necessary. Bleach out sink when finished.

Place the clean cuttings in a weigh boat on a few small lint free wipes. Cover
with additional lint free wipes and another weigh boat. Label the weigh boat with
the FB case number, PM item# and (v) initials. Seal weigh boats with evidence
tape.

Dry in a 56C incubator for a few hours or overnight. After sufficient drying,
weigh bone cuttings. The bone sample must be completely dry before milling.

Some small bone fragments may not be suitable for milling. Consider going straight
to extraction after cleaning if the fragment may not yield an attainable clump of
dust after milling.

1.

2.

Obtain mill parts and label end cap with the FB# (only use blue sharpie)

Weigh the dry bone pieces and record weight on exam sheet welght of
fragments to be milled

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:
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
b. Place mill tubes into the mill with four in the chamber and the remaining

in the basket.

C. Place the basket into the mill.

d. Slowly close the mill to avoid splashing.

e. Lock the mill shut and turn on the power switch located in the back left
side of the mill.

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

g. 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.

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

11.

12.

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 cycle and filled back to
level if needed to avoid damage to mill.

Programming and use of the 6750 freezer mill is the same as listed above in Step
5. The 6750 freezer mill, however, can only mill one mill tube at a time while
holding two other mill tubes in the chamber.

Inspect each sample after removal from the mill. If sample is sufficiently
pulverized, remove the metal top using the Spex Certi-Prep opening device.
Samples may be reinserted into the mill for additional grinding, if necessary.

Using decontaminated tweezers, remove impactor from vial and submerge in a 4L
Nalgene bucket of 10% bleach.

Transfer the bone dust to a tared and labeled 50mL conical tube (label conical

tube with FB case number and sample name). Ensure complete dust transfer by
tapping bottom of cylinder. Record the weight of the dust urdlest‘weight

(9).”

Place remaining 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.

When finished milling, flip mill switch off and leave mill open for liquid nitrogen
to evaporate.
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Cleaning mill parts: Mill parts must be cleaned immediately after processing.

a. Separate all mill parts and scrub individually with toothbrush using 10% bleach.
b. Rinse with water and place mill parts in a bucket containing 0.1% SDS.

c. Brush parts with a new toothbrush in the SDS solution.

d. Rinse parts with water again and place in a bucket containing 10% bleach.

e. Rinse all parts with water.

f. Separate the plastic cylinders from the metal parts.

g. Rinse metal parts in 200 proof ethanol. DO Néxise the plastic cylinder in
ethanol as it will cause the plastic cylinder to degrade.

h. Expose all the parts to UV light for a minimum of 2 hours-overnight. The UV
light in a biological hood or a StrataLinker can be used. All parts exposed to bone
dust need to be placed face up towards the UV light. The mill tubes need to be
standing up.

13.  Continue to Large Volume Demineralization Extraction Procedure.
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Large Volume Demineralization Extraction Procedure wth Qiagen
M48 Low Elution

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).

Label two extraction negative control tubes.

Have a witness confirm the order of your sample set. This will be your
“Bone Incubation” witness.

Add 9mL 0.5M EDTA and 20QiL ProK to each tube.
Vortex thoroughly and parafilm all samples.

Place samples in shaker and incubate at 56°C at a speed of 124 RPM overnight.
Shaker should default at these settings.

Programming/using the shaker:

To program the shaker use the “Select” button to highlight the fields on the right of the
control panel. Once field is highlighted the up and down arrows can be used to set field

to the appropriate number. Once samples are in the shaker, close the cover and select the
“Start” button. Samples should begin shaking at set RPM’s. Before opening the cover to
remove samples, press the “Stop” button and allow samples to come to a stop. If shaker
starts to beep after 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.

Back to Table of contents

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER

FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DNA EXTRACTION OF BONE SAMPLES

DATE EFFECTIVE APPROVED BY PAGE
11-24-2014 NUCLEAR DNA TECHNICAL LEADER 108 OF 451
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 way the extraction sample set
is labeled.

Have a witness confirm the order of your samples ensuring that they are
correctly set up for transfer to the correctly labeled Amicon tube. This will
be your “Bone Clean-up” witness.

Transfer the supernatant portion of the samples to Amicons. Throw away
incubation tubes in the hazardous waste trash.

Spin Amicons in large centrifuge at 4000-4500 RPM for an initial 45-60min. The
Eppendorf centrifuge will only reach 4000 RPM.

Continue spinning until samples are at or below thqib@fark on the Amicon
tube.

Once under 5Q4L, remove the top of the Amicon tube, pull out the filter portion
and drain out the liquid in the bottom of the Amicon into a sink with running
water.

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

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

Repeat steps 10-12 one more time for a total of 2 sterile or UltraPure water
washes.
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14. Label stratalinked M48 tubes the same way the incubation and Amicon tubes
were labeled.

15. 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.

16.  Using a 200lL pipette and sterile or UltraPure water, bring the volume of the
sample in the Amicon tube up to 300

17.  Using the pipette tip, move it across the bottom of the Amicon filter to re-suspend
sample with sterile or UltraPure water. Tilt the Amicon so sample collects to one
side and draw up the sample, placing it into the labeled M48 tube. Throw away
Amicon tubes when finished in the biohazard trash.

18.  Samples should be processed on the M48 within 48 hrs of extraction clean-

up. If M48 processing cannot be done immediately after extraction, keep
samples in a freezer until procedure can be done.

M48 large volume-low elution procedure

NOTE: G2 and ProK are NOT added to the samples and the samples are not
incubated. No new controls are introduced for this procedure.

1.

Open file on the M48 computer. Save this sheet by going te-S&ve As and
save the sheet to the “SampleName” folder on the desktop with “File Name:” in
MMDDYY.HHMM 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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10.

11.

12.

13.

Select the number of samples 6, 12, 18, 24, 30, 36, 42, or 48.
Set sample volume to 500uL
Set elution volume to 50uL

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
the catcher is clean, replace the tray, close the door, and click “OK” in the
window.

Make sure that the chute to the sharps container bin is clear for the tips to be
discarded. Click “Next”.

The software will calculate the number of tips necessary for the run. Place tips in
the tip rack(s) if necessary. When filling racks, make sure that the pipette tips
are correctly seated in the rack and flush with the robotic platform. Tips are
located in three racks. These racks may be filled one at a time, BUT you must fill
a whole rackat a time. After a rack is filled, reset the tip rack by clicking on

“Yes tip rack ...”, If no new tips are being added to the robot click “No”.

Tips needed for a run:

Samples 6 12 18 24 3( 36 4p

# Tips 30 42 54 66 78 90 10 134

After you are finished, click “Next”

Obtain stock bottles of reagents and record lot numbeksl 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
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the solutions, discard the solution, rinse the container out, and start again with
fresh reagent.

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 | reservoir buffer [ reservoir
Sterile or | Ethanol Buffer Buffer Sterile or (TE™ Poly A
UltraPure (mL) MW1 MTL UltraPure (mL) RNA -
Water (mL) (mL) Water Magneti
(mL) (mL) ¢ Resin
(mL)
6 10.0 11.8 7.2 5.9 3.5 1.6 15
12 18.4 22.6 12.9 10.3 5.9 1.9 1.7
18 26.9 334 18.6 14.7 8.4 2.2 1.9
24 35.3 44.2 24.3 19.0 10.8 25 2.1
30 43.7 55.0 30.0 234 13.3 2.8 23
36 52.2 65.8 35.7 27.8 15.7 3.1 25
42 60.6 76.6 41.4 32.1 18.2 3.4 2.7
48 69.0 87.4 47.0 36.5 20.6 3.7 29

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.

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 Resink 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 2296.6 2303.4
36 samples 7.4 2496.3 2503.7
42 samples 7.9 2696.0 2703.9
48 samples 8.5 2895.7 2904.2

The pretreated resin may be prepared in a 15mL conical tube and then added to
the appropriate reservoir for addition to the platform in the amount dictated by the
protocol. Vortex the magnetic resin in the container before pipetting into M48
reagent container and vortex the M48 reagent container once the PolyA dilution
has been added.

Place reservoirs into the metal rack in the following locations. The plastic
reservoirs only fit into the rack one way. Check the directions of the notches
which should point intdhe robot:

Size Reservoir Rack Position Software Tag Reagent
Large reservoir L4 Rea 4 Sterile or UltraPure Water
Large reservoir L3 Rea_ 3 Ethanol (100%)
Large reservoir L2 Rea 2 Wash Buffer 1 (Buffer MW1))
Large reservoir L1 Rea_1 l(‘gj:(?e?ﬁ.r?_')ndmg Buffer
Small reservoir S6 ReaS6 (empty)
Small reservoir S5 ReaS5 (empty)
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Size Reservoir Rack Position Software Tag Reagent
Small reservoir S4 ReaS4 (empty)
Small reservoir S3 ReaS3 Sterile or UltraPure 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 arm. After correctly
seating the metal holder, flip down the “container interlocks” and press “next”.

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

Place the sample preparation trays on the robot. One tray for every 6 samples.
Click “Next”.

Place empty, unlabeled 1.5mL elution tubes in the 65 degree (back) hot block,
located on the right side of the robotic platform. Make sure tubes are in places for
any blank samples. Click “Next”.

Print labels for 1.5 mL screw top tubes for final sample collection in the robot.
Placelabeled empty 1.5 mL sample collection tubes in the 8 degree (front) cold

block for collection of final samples. Make sure tubes are in place for any blank
samples.

Make PolyA dilution (add 30uL of PolyA to 9QuL of UltraPure water) and
add 2.91L 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 or UltraPure 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.

Importing Sample Names

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

2. 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.)

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".

Verifying Robot Set-Up and Starting the Purification

1. In addition to 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 T
Metal reservoir rack is seated properly, UNDER the interlocks
Interlocks are down T

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 sefs "
of elution tubes in the cold and hot blocks

2.0 mL sample tubes filled with 500uL of sterile or UltraPure "
H20 are in empty positions of the sample rack

After confirming the position and set-up of the plastic ware click “Confirm”.
Click “OK” after closing the door.

Click “Go” to start the extraction. Check that the bag attached to the waste chute
is open and clear.

The screen will display the start time, remaining time, and the completion time.
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.

Saving Extraction Report Page

1.

At the end of the extraction, a results page will be displayed indicating the
pass/fail status of each set of six samplB& NOT click “Next” until you have
exported the 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.

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.

Click “Save”.
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4. Drag a copy of the result file into the appropriate LIMS SHARE folder.

5.

Proceed with clean-up and sterilization.

Post-Extraction Clean Up and UV Sterilization

1.

10.

11.

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 EthaidD 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.

Cover all other reagents and seal with Parafilm for stora®KE SURE
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 sterilization of the worktable?”,
click “Yes”.

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

Store the extracts at 2 t8Gor frozen.

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

Submit samples at neat and/or 1/100 dilutions, as needed for real-time PCR
analysis to determine human DNA concentration (refer to 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.

VIII. BioRobot M48 Platform Diagram
C-1 C-2 C-3
A-2
D-5 D-6 D-7 D-8
E
| G-2
B-1
B-2 D-1 D-2 D-3 D-4 F
B-3
| G-1

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

A (1-4) Large Reagent Reservoir Positions
B (1-3) Small Reagent Reservoir Positions
C (1-3) Tube Racks

D (1-8) Sample Plate Holders

E Hot Elution Block (65°C)

F Cold Final Elution Block (8°C)

G (1-2) Sample Tube Racks

H 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 or UltraPure A

BioRobot M48 cannot be switched on

BioRobot M48 is not receiving power.
Check that the power cord is connected
the workstation and to the wall

(0]

Computer cannot be switched on

Computer is not receiving power.
Check that the power cord is connected
the computer and to the wall power outlg

(0]

—F

BioRobot M48 shows no movement whg
a protocol is started

piBioRobot M48 is not switched on.
Check that the BioRobot M48 is switched
on.

BioRobot M48 shows abnormal
movement when a protocol is started

The pipettor head may have lost its hom
position.

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

\1%4

Aspirated liquid drips from disposable
tips.

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.
November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.
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Microcon DNA Fast Flow DNA Concentration and Purification

Microconning a DNA extract is useful when attempting to concentrate it, clean it of lysate
and chemical inhibitors or both. The procedure differs slightly depending on which of these
results are desired.

Microconning can also be used to combine duplicate DNA extracts (for example, when
there is a _A and _B replicate from an M48 Extraction that needs to be recombined).
Combination microcons can be performed on any Microcon type, although a new
guantitation should be performed in order to obtain the most accurate value.

“Microcon to concentrate” — bringing the total volume of the DNA extract down, therefore
concentrating the DNA; initial and final volumes are recorded and the new concentration is
calculated by GV1 = GV, in the LIMS Data Entry.

“Microcon to clean” — when cleaning or purifying a DNA extract, it is necessary to perform
a wash step with a solution (ie, TE or water); the initial volume is recorded and the elution
is returned to that same volume. The concentration of the DNA extract remains the same.

“Microcon to clean and concentrate” — a combination of both steps; the wash step is
performed and the total volume of the DNA extract is brought down. A new quantitation
should be performed in order to obtain the most accurate value, although the new
concentration may be calculated in the LIMS Data Entry.

Note: When using the High Yield 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 25uL - 50uL.
See Table 1 for minimum sample concentration requirements.

It is recommended that swab remains fractions from differential extractions be eluted to a final
volume of 50uL.
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3a.

LIMS Pre-Processing

In the Analytical Testing Test Batchesram stop, select the appropriate
guantitation assay and click Edit.

Note: If you are creating a new microcon test batch use the New Test tBatch
stop followed by th€reate New Test Batctizard. In that wizard,
include the following information: description, functional group, analysis,
batch configuration, and test batch type (case test batch).

If necessary, click Add Unknowmsd select any samples that need to be
included on the test batch.

If no samples are being combined/pooled, sélkdhput Samples» Click Add
Output Sample» @ » Mcorr » Click Select and Returs Click Ok» Click
Create

* *“Mcon” signifies that the sample is being microconned. This Output Sample
Type will automatically add a “_mcon” suffix to all of the samples and controls
(except for the Microcon negative control).

For a sample being combined/pooled, select only those Input Sasmplek
Pooled Sample

» Create a new and consistent Tube Label

* Remove the underscore from the end of the Sample Name
e Select the SuffixX _mcon”

* Click Save

Record the QCBatch Paramgcated at the top of the screen. Select the type of
microcon being performed (Clean Sample, Concentrate Sample or Clean &
Concentrate Sample). Make sure to release savall data stored in the
QCBatch Params tab.

If you have created the output samples and recorded the QCBatch Params, you
must fill out the Performed Byab indicating you completed Batch Setup Review.

» Select Batch Setup ReviewClick Fill Perform By/Date
* Click Save» Click Return to List
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» Select the test batch » Click Ready

6. If you are the analyst performing the assay, generate a Test Batch Pick List
Reportto help locate the samples needed in the laboratory.

» Select the desired assay in thealytical Testing» Test Batchedram stop
* On the side bar, click Choose RepsrTest Batch Pick List Report

7. If not already in the test batch, go to the Analytical Testinigest Batchesram
stop, select the appropriate assay and &lidi

8. In thePerformed Bytab, selecMicrocon » Click Fill Perform By/Date» Click
Save

9. Using the date and time listed in the Performeddy, update the Description in
the main test batclab (located at the top of the page) with the following format:

MCONdate_time [e.g. MCONO012115 0815]

10. Click Save

Assay Preparation

1. Retrieve the following reagents:

0.1X TE™
Fish Sperm, 1mg/mL
UltraPure_H20 15

2. Retrieve samples needed for microcon from the associated refrigerator and/or
freezer.

3. Record lot numbers in LIMS » ClicRave
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4, Calculate the Fish Sperm DNA Solution needed for the assay Retdgentgab:

10.

Input thePer Sample Amountfor the Fish Sperm, 1mg/mL and UltraPure_H20
15 as listed below » Clickave SelectFish Sperm, 1mg/mL and UltraPure__
H20 15 » ClickCalculate Amount» Click Save

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

Note: For samples with 400 pL, make a 20 pL solution of 1 uL 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 sample may be added to the Microch
membrane for a total volume of 420 uL.

Label a sufficient number of blue MicroédBNA Fast Flow sample reservoirs
and insert each into a labeled collection tube. Print OUTPUT sample labels and
label a sufficient number of 1.5mL Eppendorf tubes for elution.

Prepare the Fish Sperm DNA Solution as calculated in LIMS and pre-coat each
Microcor” membrane with 200pL of solution. Avoid touching the membrane.

Process 50pL of TEsolution 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.

Spin each DNA sample briefly.

Witness Step:

a. Arrange samples in the order as they appear in the Test Batch.

b. Confirm the sample names and order on the documentation by reading the
tube-top label and complete INPUT sample ID, also read the tube-top label
and complete OUTPUT sample ID for each sample.

c. Have witness fill out th&Vitnesstab in LIMS.

Measure and record the initial volume using an adjustable Micropipette to the
nearest microliter. Select All Output Sample€lick Data Entry» enter the
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11.

12.

13.

14.

current sample concentration in the [Conc, Initial] column and the volume in the
[Vol, Initial] column for each sample » Click Save.

a. For a sample being combined/pooled, chose either of the current sample
concentrations for the [Conc, Initial] and the combined volume for the
[Vol, Initial]. The resulting sample should be re-quantified to obtain the
most accurate concentration.

b. 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 room temperature. Do
not centrifuge too long (the membrane should not be allowed to become
completely dry)

Remove assembly from centrifuge. Visually inspect each Micformmbrane

tube. If it appears that more than 2L remains above the membrane, centrifuge
that tube for 3 more minutes at 2400 rpm. This process may be repeated as
necessary. Do not centrifuge too long (the membrane should not be allowed to
become completely dry).

Note: The Microcoff membrane filter should appear barely dry in the center

with a faint ring of liquid visible around the edg@&FORE purification
or elution. Please see the images below for clarification:
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Troubleshooting:

Lint, bone dust, oils and other particles can clog the membrane. If the filtrate does not
appear to be moving through the Micro€anembrane, elute the filtrate and continue
centrifuging the eluant into a fresh Micro€owith a pre-coated membrane. During
transfer, pipette off the clear supernatant without disturbing any particle pellet that may
have formed. Negative controls should be treated accordingly.

If the problem persists, the specific Microcon lot number might be faulty. Notify the QA
Unit and try a different lot number.

Note: In this case, add the following comment in th@@ésection of the main
test batchtab (located at the top of the page):

“Two microcon filters were used for [Sample/Samples] FBXX-YYYYY_
sample name, etc... and [its/their] associated negative control.”

15.  ***Puyrification Step — ONLY perform for “Microcon to clean” or “Microcon

to clean and concentrate” Microcon assays***

(otherwise, skip to Step 16):

a. Transfer the filter to a new collection tube, then add 200p L &fSci#ution
to the Microcoff membrane, carefully pipetting up and down in order to
resuspend the DNA into solution and repeat Steps 12-14.

b. Do this as often as necessary to generate a clear extract, and then continue
with Step 16. When performing multiple wash steps it may be necessary to
empty the bottom collection tube intermittently.

c. The Microcoff membrane filter should appear barely dry in the center with
a faint ring of liquid visible around the edges BEFORIGtion. Please see
the images above for clarification.

Note: When purifying samples with a low DNA concentratibmay be
advantageous to perform a “Microcon to clean and concentrate” assay
with several wash steps and to also reduce the volume; this leads to both a
cleaner sample and an increased DNA concentration.

16.  Once the sample is ready to elute, add 20ut T&Ethe sample reservoivoid

touching the membrane with the pipette tigbeparate the collection tube from
the sample reservoir.
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17.  Placesample reservoir upside down in a naeled collection tube, then spin

18.

19.

20.

21.

for 3 minutes at 1000 x g (3400 RPM Eppendorf). Make sure all tubes are
balanced!

Remove from centrifuge and discard the sample reservoir. Measure the resulting
volume in the collection tube using an adjustable Micropipette and transfer to the
labeled 1.5mL elution tube; adjust volume to desired level using.TE
a. “Microcon to concentrate” assay: low DNA concentration samples sent
for microcon concentration are to be reconstituted between 25uL - 50uL.
See Table 1 for minimum sample concentration requirements.
b. “Microcon to clean” assay: high DNA concentration samples sent for
microcon clean-up are to be reconstituted to their initial volume.
c. “Microcon to clean and concentrate” assayDNA samples sent for
microcon clean-up and concentration are to be reconstituted between 25pL -
50uL. See Table 1 for minimum sample concentration.

Record the resulting volumes and volume adjustments of each sample in the
LIMS Data Entry Screen. Select All Output SampbeSlick Data Entry» enter

the resulting volume in the [Vol, Result] column, any additionally added volume
in the [Vol, H20 or TE] column and the final elution volume in the [Vol, Final]
column for each sample » Click Save

Ensure that LIMS has calculated the new concentration of each sample under the
[Conc, Calc] column. Highlight that column and click Push Concentration
Ensure that the new, calculated concentration is listed next to the Sample Name.

Note: The initial and calculated concentrations for sampihat have not yet
been quantified will be listed as “Opg/uL.

Assign the samples to a storage cryobox. Store the extracts dtdof8ozen.

* From the drop-down menu in the LIMS Data Entry screen select All » Click
Assign Storage

» Select Target SU scan cryobox

» Select all Samples Click Auto File

* Click Save» Click Close» Click Return To List

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

Minimum Sample
Concentration in 200 pL prior | 5 pg/uL N/A
to Microconning* to 50 pL

Minimum Sample
Concentration in 200 pL prior | 2 pg/uL
to Microconning** to 25 puL

For LCN samples: Minimum 20.00 pa/ul. 4.00 to ~1.00
Sample Concentration in 25 pL= POH pg/uL

20 pg/pL NMpg/uL

0.40 to 70.10
pg/uL

*  Sample concentratioprior to processing with a Microcon DNA Fast Flow and elution to 50 pL

**  Sample concentratioprior to processing with a Microcon DNA Fast Flow and elution to 25 pL

A Samples with less than 20 pg per amplification may be amplified upon referral witGhhe
supervisor

II. LIMS Post Processing |

1. If not already in the test batch, go to the Analytical Testinigest Batchesram
stop, select the appropriate quantitation assay anditiitk

2. In thePerformed Bytab, selecTest Batch Review Click Fill Perform By/Date
» Click Save

3. Check the remaining tabs to ensure all have been filled out properly.

4. Select theOutput Samples Click Data Entry

5. In theData Entry screen, ensure that the correct concentration is listed next to the
Sample Names » ClidReturn To List
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6. Select theDutput Samples Click Review

7. Perform the Test Batch Approval of the Microcon assay and schedule samples for
the next test as necessary.

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.

September 1, 2014 — Recording of the initial sample volume has been added to step 5. Also changed the naming of “High
Sensitivity DNA Extraction” to “High Yield DNA Extraction”.

November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.

February 02, 2015 —Clarified witnessing step of assay.

May 01, 2015 - Added wording to Steps 8 and 10 indicating that the membrane cannot be allowed to dry out.

August 14, 2015 - Clarification of the written Microcon procedure. Included a more detailed LIMS workflow in the

procedure as well.
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Quantifiler ® Trio DNA Quantification Kit

LIMS Pre-Processing

1. In the Analytical Testing Test Batchesram stop, select the appropriate
guantitation assay and Click Edit.

Note: If you are creating a new quantitation test batch use the New Test Batch
tram stop followed by th€reate New Test Batctvizard. In that wizard,
include the following information: description, functional group, analysis,
batch configuration, and test batch type (case test batch).

2. If necessary, Click Add Unknowrsd select any samples that need to be
included on the test batch.

NOTE: Quanting exemplars and evidence may be done at the same time as long
as the evidence goes into the plate befloeeexemplars. This is to follow best
practice of handling evidence samples before exemplar samples.

3. Select All Input Samples Click Add Output Sample & » 1:7*» Click Select
and Return» Click Ok» Click Create

**1:1” signifies the dilution of the sample. Samples run at a 1:1 are being run
neat. If a sample is scheduled for a dilution, assign the appropriate dilution
(e.g., 1:10) when creating the output sample.

4, Select All Output Samples Click Load Plate

5. In theLoad Plateview, select all samples on the left side of the screen. Click on
the next available well in the Plate Laydab located on the right side of the
screen.

6. Fill in the plate name » Clickave» Click Return to List

Note: Do not use a period (.) in the plate name. Usenaienscore for plate
naming.

If you have created the output samples and loaded the plate, you must fill out the
Performed Bytab indicating you completed Batch Setup Review.
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10.

11.

12.

13.

14.

» Select Batch Setup ReviewClick Fill Perform By/Date

» Assign the Run Naméy choosing the plate from the dropdown. Do not
assign Analysis Set

* Click Save» Click Return to List

» Select the test batch » Click Ready

If not already in the test batch, go to the Analytical Testinigest Batchesram
stop, select the appropriate quantitation assay andititk

In thePerformed Bytab, selecrio Run task» click Fill Perform By/Date»
click Save

Using the data and time listed in the Performeddy, update the Description in
the main test batclab (located at the top of the page) with the following format:

TU#Qdate.time (U# = instrument used) [e.g. TU4Q012115.0815]
Click Save
In thePlate/Analysis Setab, Select the Pre-Loaded Plat€lick Load Plate

Update the Plate Name to reflect the name listed in the Description field of the
main Test Batchab.

Click Save» click Download to Instrument Refer to the Quant Trio LIMS work
around guide for further processing of text file needed for instrumentation.

In the Instrumenttab, record the 7500 used for the quantitation assay.

If you are the analyst performing the quantitation assay, generate a Test Batch
Pick List Reportto help locate the samples needed in the laboratory.

» Select the desired quantitation assay in the Analytical Testihgst Batches

tram stop
* On the side bar, click Choose RepsrTest Batch Pick List Report
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Assay Preparation

1. Retrieve the following reagents:

Quantifiler ® THP PCR Reaction Mix
Quantifiler ® HP Primer Mix
Quantifiler ® DNA Dilution Buffer

Quantifiler ® THP DNA Standard
(100ng/uL)

2. Retrieve samples needed for quantitation from associated refrigerator and/or
freezer.

3. Record lot numbers in LIMS » ClicRave

4, Calculate the master mix need for the assay ifRésgentdal Select
Quantifiler® THP PCR Reaction MixandQuantifiler® HP Primer Mix » Click
Calculate Amount» Click Save

5. Briefly centrifuge Quantifile® THP DNA Standard (100ng/pL) for no more than
3 seconds at no greater than 3000rpm.

0. Label tubes for the standard curve as follows. Include the date that the standard
was made:

100ng/uL [date], 50 ng/uL [date], 5 ng/uL [date], 0.5 ng/uL [date], 0.05 ng/uL
[date], 0.005 ng/uL [date], and NTC [date]

7. Add 10pL of Quantifile DNA Dilution Buffer to tubes 5@nd NTC

8.  Add 90pL of Quantifile® DNA Dilution Buffer to tubes 50.5 0.05 and0.005
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Perform a serial dilution using the Quantifi@HP DNA Standard (100ng/pL) in
the following manner. Standards may be stored in a refrigerator and used for up
to two (2) weeks If you are making a standard curve for 2 assays, record the
following information on the rack containing the standard curve tubes:

* Name

* Date

* Lot numbers of the Quantifiler Standard and Dilution Buffer (labels
containing lot numbers may be printed from LIMS via the Reagent Tram stop)

Note: Each standard must be thoroughly mixed prior to the next step. Standards should

be mixed by vortexing and briefly centrifuging for no more than 3 seconds at no
greater than 3000rpm.

To make standards for one (1) assay:

a. Aliquot 16pL from the Quantifile? THP DNA Standard (100ng/pL) into the
100ng/pL tube.

b. Add 10uL from the 100ng/uLtube to the 50ng/ultube, thoroughly mix
contents.

c. Add 10pL from the50ng/uL tube to the 5ng/ultube, thoroughly mix
contents.

d. Add 10pL from the5ng/uL tube to the 0.5ng/pltube, thoroughly mix
contents.

e. Add 10pL from the 0.5ng/plLtube to the 0.05ng/plkube, thoroughly mix
contents.

f. Add 10puL from the0.05ng/uLtube to the 0.005ng/utube, thoroughly mix
contents.

To make standards for two (2) assays:

a. Aliquot 20pL from the Quantifile? THP DNA Standard (100ng/pL) into the
100ng/uL tube.

b. Add 10pL from the 100ng/uLtube to the 50ng/ultube, thoroughly mix
contents.

c. Add 10pL from the50ng/pL tube to the 5ng/uliube, thoroughly mix
contents.

d. Add 10pL from the5ng/pL tube to the 0.5ng/pltube, thoroughly mix
contents.
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10.

11.

12.

13.

e. Add 10pL from the 0.5ng/plLtube to the 0.05ng/plktube, thoroughly mix
contents.

f. Add 10pL from the0.05ng/pLtube to the 0.005ng/utube, thoroughly mix
contents.

Vortex all standards, extracted samples and NTC. Briefly centrifiageno more
than 3 seconds at no greater than 3000rpm.

Witness Step

a. Arrange samples in the order as they appear on the plate loading screen in
LIMS in a vertical fashion starting at A1 down to A8 continuing at B1.

b. Witness step:Confirm the sample names and order on the documentation
by reading the tube-top label and complete INPUT sample ID, also read the
tube-top label and complete OUTPUT sample ID for each sample.

c. Have witness fill out Witnessb in LIMS.

Gently vortex Quantifile® THP PCR Reaction Mix and QuantififeHP Primer
Mix and briefly centrifuge for no more than 3 seconds at no greater than
3000rpm.

Prepare master mix as calculated by LIMS in a new tube.

Note: If the calculated master mix volume i$400uL, use a 2.0mL dolphin tube for

14.

15.

preparation.

Gently vortex and briefly centrifugefreshly made master mix for no more than
3 seconds at no greater than 3000rpm.

Aliquot 18uL of prepared master mix in each of the appropriate wells of a new
Applied Biosystem$ MicroAmp® Optical 96-Well Reaction Plate.

Note: For every 16 wells (i.e. 2 columns3mgly vortex the master mix anbriefly

16.

17.

centrifuge for no more than 3 seconds at no greater than 3000rpm.

Aliquot 2uL of each sample, including standards, NTC and extracted samples to
the assigned well.

Sealthe reaction plate using either Optical Adhesive Film.
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Note: When using the Optical Adhesive Film, use a straight edge or tube opener

to eliminate bubbles which may otherwise interfere with detection.
18. Centrifuge sealed reaction plate for 1 minute at 3000rpm

Note: Check plate prior to loading on to instrument. If bubbles are still seen in
the wells, repeat step 18 until they are no longer present.

Software Operations

1. Turn onthe Applied BioSystenfs7500 Real-Time PCR System. Allow time for
instrument to warm up.

2. Press the tray door to open and load plate on the instrument.

Note: Plate is correction aligned when position A12 ighie top right corner of
the tray.

3. Close the tray door by pushing the depressed imprint on the right side of the tray.
Do not push from the center.

4. Double click icon HID Real-Time PCR Analysis Software v1.2.
5. Click Quantifile Trio iconlocated in the upper left corner of the screen.

6. Inside the Experiment Menu on the left side of the screen, $btkp»
Experiment Properties

7. Enter run name into the top most field labeled Experiment Name.
8. Click Setup» Plate Setup *Assign Targets and Samples

9. To import samples, clickile » Import Locate file in the LIMS file share folder.
Click Start Import

Note: A warning will come up indicating you current plate set-up will be lost
Click Yes

10.  Plate set-up imported successfuilglick OK
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11. Check the top header and ensure the following:
Experiment Name: Current Run Name
Type: HID Standard Curve
Kit Name: Quantifilef® Trio

12.  Click Start Run Run time is ~1 hour.

Note: Turn the instrument off when the run is complete.

VII. Exporting Results
1. Open HID Real-Time PCR Analysis Software v1.2 on the desktop, if needed.

2. If the assay that needs analysis is not currently open,kilelk Open Navigate
to desired file, select the file, and click Open

3. In the Experiment Menudocated on the left side of the screen, chalalysis
4, In the Analysigab on the top right side of the screen, chglalysis Settings G;
Settings
5. Verify the settings below and cligkancel
Baseline Baseline
Target Threshold Start End
T.IPC 0.1 3 15
T. Large Autosomal 0.2 3 15
T. Small Autosomal 0.2 3 15
T.Y 0.2 3 15

6. Click Analyze

7. After analysis, results can be exported. CWokw Plate Layout> Highlight All
Wells.

8. Located on the top toolbar, cligkport
I. Select data to expost Results
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ii. Select one file or separate fileOne File

iii. Ensure the correct file name

iv. Inthe Custom Export tab check the data is exporting columns (Al, B1, etc.)
v. Click Start Export

9. With all wells still highlighted, clickPrint Reportlocated on the top toolbar.
SelectAll Report Types.

10. Click Print and chose to save as a .PDEnsure the correct run name is listed.
Add reports to the end of the file name.

11. Save file in appropriate LIMS folder and Click Save
12.  Transfer the raw data .EDS files from the instrument PC to the Forensic Biology

network drive. These files should be saved in the respective instrument folders
that are in the “Quant Trio” folder.

VIIIL. LIMS Post Processing |

8. If not already in the test batch, go to the Analytical Testinigest Batchesram
stop, select the appropriate quantitation assay andiditk

9. In the Attachmentgab located at the bottom of the page, atRDif file for the
associated test batch..

10. InthePerformed Bytab, selecirio Run Review Task click Fill Perform
By/Date » clickSave

11. Check the remaining tabs to ensure all have been filled out properly.
12.  InthePlate/Analysis Setab, ®lect theTrio Run » click Data Entry

13. IntheData Entryscreen, clickmport Instrument Dat&. Locate file in the
LIMS fileshare folder by clickindgdrowse Once found clickOK

14.  If necessary, manually fill in the Dilution column on the Data Entry screen.

15. Click Save
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IX. Interpretation
Use the reports generated and the data imported iMS to interpret the results for
each assay.
1. Using the standard curve reports, ensure the following parameters are met for

targets T.Y., T. Large Autosomaland T. Small Autosomahndrecord the slope
and R value. In LIMS, record the QCBatch Pararnogated at the top of the
screen. Make sure to releamed_saveall data stored in the QCBatch Paratab:

(i) Standard Slope must be between {8.68.6
(i) R?values must be 8.98

All three targets must pass the above quality criteria in order for the quantitation
to pass.

Additionally, the Y-Intercept value must be between 24.5 and £9.5

If the quantitation assay fails, the assay must be re-done. Notify QA/QC if the
repeating quantitation assays fails.

Samples extracted using High Sensitivity techniques may continue to be
processed to amplification following two failed quantitation assays.

To confirm that data was imported correctly, use the data entry screen in the
LIMS test batch to ensure that all standards are listed in the correct order.

Negative controls, including extraction negatives, microcon negatives, and the
NTC associated with the quantitation assay must ®2gg/uL

» The quantitation value is determined only by the small autosomal target.

* If there is a value shown only in the Y target and no value in the small
autosomal under non-inhibitory conditions, the Y target value is not an
indication of true DNA.

* If there is a value shown only in the Y target and no value in the small
autosomal under inhibitory conditions, control should be re-quantified.

» If the NTC associated with the quantitation assay fails, the entire assay must
be re-done. Notify QA/QC if the repeating quantitation assays fails.
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4.

If a negative control yields a value > 0.2 pg/uL, that negative control must
be quantified a second time. If the control fails after two successive
guantitation assays, then associated extraction/microcon assay fails.

IPC (internal positive control) is used to determine if inhibition is present within a
sample. Use the following criteria to determine if inhibition is present. If
inhibition is present, it must be noted in LIMS in the Interpretattmtumn of the
Data Entrytab for that associated sample.

* No inhibition: 26 to 29
e Low inhibition: <26to24 or >29to 31
* High Inhibition: <24 or > 31 or blank

Note: Inhibition is to be documented only for unknown samples. As per the
Quantifile® HP and Trio DNA Quantification Kits User Guide, IPC
flagging in the standards is not due to inhibition but is rather due to the
competition between the human and/or male specific and IPC reactions.

Degradation index is used to determine if the sample exhibits signs of
degradation. Use the following criteria to determine if degradation is present. If
high degradation is present, it must be noted in LIMS in the Interpretation
column of the Data Entryab for the associated sample.

* No degradation: <1

* Low Degradation: 1to 10
» High Degradation: >10 or blank
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6. After the quality for each sample is assessed using the following chart to

determine further testing. If a sample is being sent for microcon or re-quantitation
it must be noted in LIMS in thiaterpretation column of the Data Entrytab for
the associated sample:

Quality Criteria for Samples Quantified using
Quantifiler ® Trio DNA Quantitation Kit

IPC Degradation Index
>10; blank* | High Degradatio
1-10 Low degradatior]

<1 No degradation

26-29
24-<26; >29-31
<24: >31; blank

No Inhibition
Low Inhibition
High Inhibitio

—

Consider microcon if:

Send to amplification if:

degradation index blank*

DI <10; IPC 24-31

IPC blank IPC 24-31
DI >10
IPC <24
IPC >31
*NOTE: A “blank” value in the degradation column does not alwiaglicate high
degradation. If a sample contains a “blank” degradation value under non-

inhibitory conditions, this typically indicates a very low or negative
quantitation result (for example, extraction negatives often produce a “blank”
value in the degradation column).

7. The Small Autosomal quantitation value must be used for samples sent for
autosomal STR amplification.

8. The Y quantitation value must be used for samples sent to Y-STR amplification.

9. If a male/female mixture is indicated and the ratio of M:F DNA is more extreme
than 1:10 (i.e., 1:12), that sample should not be amplified using Identifiler initially
if the male component is the target profile. The minor male component will most
likely not be detected in Identifiler. Such samples may be sent directly for YSTR
testing, but must first be evaluated on whether or not YSTR testing is needed.
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QC Summary Flagging Guide

QC SUMMARY FLAGGING GUIDE

Flag Reason Resolution
BADROX No Master Mix Added Requant
HIGHQT Quant Value >99ng/uL Requant
IPPCT IPC <26 or >29 Determine rate of inhibition
) Sample should not be amplified using
MTFR M:F morelgi(geme than Identifiler; May send sample directly to
' Yfiler™, if necessary (See Section VI, #9)
NOISE Sample Not Spun Down Requant
Improper Seal
Condensation
Pipetting errors
OFFSCALE | Fluorescent Contaminant Notify QA/QC
R? R?<0.98 Quant Assay Fails
Slope Slope <-3.0 or >-3.6 Quant Assay Fails
Spike Bubbles Requant
Seal leak

Notify QA/QC immediately if any of the flags that are not used give a value other “0”.
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LIMS Post Processing Il

1. After all interpretations are made, in the Select Drop Dewimreleased> Click
the Release Icon Click Save.
2. In order to send the quantitation values for amplification, hold thek€rand

Select the Quant Valueapplied for each sample by Clicking the Row

3. To push the Total Concentration (SA concentration), highlight all the applicable
samples and click [Push Concentration]. The screen will refresh and list a value in
the ConcentrationColumn.

4, To push the Total Male Concentration, (T.Y.) highlights all applicable samples
and click [Push Male Concentration].

5. In the Select Drop Down » Seleahll » Click Test Approval
6. Click the Green Check Buttdn the Statuscolumn
7. Assign the appropriate next process steps for each sample.

8. Click Save» Fill in E-Sig» Click OK » ClickClose

Revision History:
February 2, 2015 — Initial version of procedure.
February 17, 2015 — Minor revisions made for clarification.
May 1, 2015 — Added Y-intercept requirement in VI.1; added 1V.12 to specify that raw data files must be saved; clarified
VI.2.
August 14, 2015 — Added clarification about running evidence and exemplars together on the same plate. Indicated that it is
not necessary to mark “low degradation” on LIMS functional report. Updated section to reflect current LIMS practices for
import of data and concentration assignment. Changed wording of M:F ratio to ‘more extreme’ for clarity. Added
information that relates to utilizing a set of standards for up to 2 weeks
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General Guidelines for Fluorescent STR Analysis

Batch processing

1.

NOTE:

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.

Use the correct documentation for the specific sample type and make sure the sample
preparation set-up is witnessed properly.

Controls must be run using the same instrument model and under the same, or more
sensitive, injection conditions as the samples to ensure that no exogenous DNA is
present. Therefore, samples that must be run at higher injection parameters must have an
associated control run concurrently with the samples, or have previously passed under the
same, or more sensitive, injection parameters. Controls do not have to be run at the same
injection parameters as the samples if it previously passed at a higher injection parameter.

Each run that is performed must have at least one correct positive control.

Sample handling

1.

2.

Prior to loading on the capillary, the amplified samples are stored at 4°C in the amplified
DNA area. The tubes 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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Instrument and computer maintenance

1.

2.

Be gentle with all instrument parts and instruments. Keep everything clean.

It is good practice to monitor initial instrument performance. This enables the user to
detect problems such as leaks, air bubbles or calibration issues.

Hard disks maybe defragmented to improve system performance.

Data files and other non-essential files from the computer hard disk may be deleted to
improve performance.

Notify the Quality Assurance Unit if any problems are noted.

Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Specific worksheets were removed and replaced with generic terminology to accommodate LIMS.
August 14, 2015 — Generalized the Instrument and Computer maintenance section.
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ldentifiler Kit

Identifiler Sample Preparation for Amplification

GENERAL INFORMATION

The Identifiler Kit is a PCR Amplification Kit manufactured, sold, and trademarked by Applied
Biosystems (ABI).

1. The target DNA template amount for Identifile28 cycles is 500 pg.
The target DNA template amount for IdentifieB1 cycles is 100 pg.

To calculate the amount of template DNA and UltraPure water (diluent) to add,
the following formulas are used. The sample concentration is the quantitation
value:

Target DNA Template Amount (pg)

DNA extract added (ML) = =m-mmmmmmmmmmm s
(sample concentration, pg/uL)(dilution factor)

The volume of diluent to add (uL) = Volume of sample aliquot (uL) — amount of DNA extract (uL)
Generation of Amplification Sheets and Preparing DNA aliquots for amplification

1. Follow applicable procedures for preparation of an amplification test batch in the
LIMS.

To determine the appropriate system for amplification of samples, refer to Table 1
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TABLE 1. PCR amplification input based on Quant values
Quant value at | Quant value neat pgiL | Amplification Sheet | Dilution
1:10 dilution
pg/uL
High Yield DNA . .
extraction > 4.0* to 20 pgiL Ampggyé/vgreg for Neat =1
> 0.4 pgiiL y
High Yield DNA . :
/HSC extraction > 20 pgfiL Ampl% \é\”tg els[,) for a ﬁ;s fiate
> 2.0 pgliL y Pprop
HSC extraction 575 L Microcon and As
> 0.7 pgfiL 7.5 pgi amplify with ID 28 | appropriate

*Samples providing less than 20 pg per amplification can only be amplified with the
permission of a supervisor.

Samples with concentrations between or equal to 20 pg/puL and 100 pg/uL (less than or equal to
500 pg amplified) may be automatically amplified in duplicate; see the concordant analysis

policy (section 1).

Identifiler — Sample and Amplification Set-up

1.

For each sample to be amplified, label a new tube. Add DNA and UltraPure
water as specified by the amplification documentation. (Samples amplified
with Identifiler reagents should be prepared with UltraPure water).

Prepare dilutions for each sample, if necessary, according to Table 2.

TABLE 2: Dilutions

Dilution Amount of DNA Amount of UltraPure
Template (ul) Water (uL)

0.25 3or(2) 9 or (6)

0.2 2 8

0.1 2 18

0.05 2 38

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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a) Centrifuge samples at full speed briefly.

b) Label tubes appropriately for dilutions. Add the correct amount of UltraPure
water as specified by the amplification documentation and Table 1.

c) Pipette sample up and down several times to thoroughly mix sample.

d) Setthe sample aside until you are ready to aliquot it for amplification.

Samples and Controls

a. For an Identifiler™ 28 cycleamplification, make a 0.5 (1/2) dilution of
the ABI Positive (A9947) control at 100 pg/ uL (5 pL in 5 pL of
water).

This yields 50 pg/pL of which 5 pL or 250 pg will be used.

b. For an Identifiler™ 31 cycle amplification, make a 0.2 (1/5) dilutioof
the ABI Positive (A9947) control at 100 pg/uL (4 pLin 16puL of
water).

This yields 20 pg/uL of which 5 pL or 100 pg will be used.
3. 5 uL of UltraPure water will serve as an amplification negative control.
4, Arrange samples in precisely the positions they appear on the sheet.
5. Have a witness confirm the order of input and output samples:
I. Input samplesfrom the main test batch screen, insure that the extract tube
label and entire LIMS input sample ID match for each sample.

ii. Output samplesGo to the “Load Plate” screen in LIMS and ensure that
the amp tube labels correspond to the order on the plate.

Master Mix Preparation

1. Retrieve ldentifile™ primers and reaction mix from the refrigerator diagj
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
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3. Consult the amplification documentation for the exact amount of Idertifiler

primers, reaction mix, and Taqg Gold, to add. The amount of reagents for one
amplification reaction is listed in Table 3.

TABLE 3: Identifiler 0 PCR amplification reagents for one sample

Reagent Per reaction
Primer mix 2.5 puL
Reaction mix S5puL
AmpliTaq Gold DNA Polymerase (5U/uL) 0.5puL
Mastermix total: 8 uL
DNA 5puL
Reagent and Sample Aliquot
1. Vortex master mix. After vortexing, briefly centrifuge or tap master mix tube on

bench.

2. Add 8pL of the Identifilef] 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, pipette each sample or
control up and down several times to thoroughly mix. The final aqueous volume
in the PCR reaction mix tubes will be 13pL. 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 C).

An alternative method for amplification is to use a 96-well plate.
1. Positive Control
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).
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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 ABgene heat sealer.
b. Push the heat sealer on top of the plate for 2 seconds.

Rotate the plate and reseal for 2 additional seconds.
Label the plate with “A” for amplification and the date and time.

(A011104.1300)

oo

Thermal Cycling — all amplification systems

1. Turn on the ABI 9700 Thermal Cycler.

2. Choose the following files in order to amplify each system:
Identifiler 28 Identifiler 31
user:hisens or casewt | user:hisens< or casewl
file: id28 file: id31
3. The following tables list the conditions that should be included in each file. If the

files are not 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

9700 The Identifiler file is as follows:
Identifiler 28 or 31 Soak at 95°C for 11 minutes
user: hisen®r 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 indefinitely at 4°C
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9700 Instructions

1.

10.

11.

Place the tubes in the tray in the heat block, slide 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.

Start the run by performing the following steps:

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.

Verify that user is set to “casewk.” If it is not, select the USER option (F5) to
display the “Select User Name” screen.

Use the circular 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).

The run will start when the heated cover reaches 103°C. The screen will then
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 lint free wipe 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-up the samples for PCR in
the container of 10% bleach in the Post-Amp area.

After the amplification process, the samples are ready to be loaded on the
Back to Table of contents
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fluorescent instruments. They may be stored in the appropriate refrigerator at 2-
8°C for a period of up to 6 months.

NOTE:

Turn instruments off ONLYvhen the Main Menu is displayed, otherwise there
will be a “Power Failure” message the next time the instrument is turned on. If
this happens, it will prompt you to review the run history. Unless you have
reason to believe that there was indeed a power failure, this is not necessary.
Otherwise, press the STOP button repeatedly until the Main Menu appears.

In case of an actual power failure, the 9700 thermal cycler will automatically

resume the run if the power outage did not last more than 18 hours. The history
file contains the information at which stage of the cycling process the instrument
stopped. Consult the Quality Assurance Team on how to proceed.

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

1 Prepare new samples and repeat amplifica
I step

Thermal cycler defect or wrong program us

ed Check instrument, notify QA team, prej

new samples and repeat amplification step

PROBLEM: Positive control fails but sample signal level is fine

Possible Cause

Recommended Action

Mistake during the amplification set up sucl

1 Prepare new samples and repeat amplifica

as not adding enough of the positive contrgl step

DNA
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Positive control lot degraded Notify QA team to investigate lot number,

prepare new samples and repeat amplificafion
step with a new lot of positive control

PROBLEM: Presence of unexpected or additional peaks in the positive control

Possible Cause Recommended Action
Contamination by other samples, Notify QA team to investigate the
contaminated reagents amplification reagents, prepare new sampl¢s

and repeat amplification step

Non-specific priming Notify QA team to check thermal cycler for
correct annealing settings, prepare new
samples and repeat amplification step
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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
DNA is severely degraded

Amplify a larger aliquot of the DNA extract

Concentrate the extracted DNA using a
Microcon device as described in the Microa
procedure.

Re-extract the sample using a larger area d
the stain or more biological fluid to ensure
sufficient high molecular DNA is present

on

—h

Test sample contains PCR inhibitor (e.g.
heme compounds, certain dyes)

Amplify a smaller aliquot of the DNA extrac
to dilute potential Taq Gold polymerase
inhibitors

Purify the extracted DNA using a Microcon
device as described in the Microcon
procedure.

Re-extract the sample using a smaller area
the stain to dilute potential Taq Gold
polymerase inhibitors

Re-extract the samples using the organic
extraction procedure

of

The decision on which of the above approaches is the most promising should be made after

consultation with a supervisor.
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THIS PAGE INTENTIONALLY LEFT BLANK

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.
November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.
February 2, 2015 — Clarified witness step and added a step to confirm output sample tube labels.

August 14, 2015 — Removed section titled Identifiler and YM1 — Generation of Amplification Sheets and combined the
relevant information into this one section.
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Identifiler Analysis on the ABI 3130x| Genetic Analyzer

Setting Up A 313@&I Run

1.

2.

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.

Icon or select Start > All Programs > AppliedBiosystems > Data Collection >
Run 313l Data Collection v3.0to display the Service Consale

By default, all applications are off, indicated by the red circles. As each

application activates, the red circles (off) change to yellow triangles (activating),

eventually progressing to green squares (on) when they are fully functional.

it & Restart All Stop Al

Once all applications are running, theundation Data Collectionwindow will
be displayed at which time ti8ervice Console window may be minimized.
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6. Check the number of injections on the capillary in the 81B3§hge 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 numberisg.

Foundation Data Collection Version 3.0 - No User is logged in
File View ServiceTools Wizards Help
PEHE®I
BB GA Instrumert: 4
Aot pstuaerts M G Istrumerts » a3 300 » Crick > bstrutnane Stetus
[DiResuts Group
B2 Database Manager Stalus Cverview:
-
e Instrumert ID: Crick Array Serial Number: 36B014T6
Pt Manager Instruie tic rray Serial Nurmber
Fun D Array Length 36 om
Ryprotocol Manager
hMoshie Manager Plate Marne: Aray Usege: 12
i CHRun History System Stalus Il Polymer Type:  POP4
= (D crick
BEE s Sics Sensor States Sensur Yelues :Evenls
ERT Chart Loser: = Off EP Voltage——| [EP Current [13:46: 50 system Sratus: Tdle
Elevert Log B = O 200 Ky 8000 WA | |13:46:50 Requested to exit diagmostics state.
[l spetial Run Schedul S s 150 8000 |113:43:45 systen Status: Diagmostic
# Iéunl“&‘.ched\\./tler R 100 4000 |13:43:45 Requested to enter into diamostics state.
apilaries Viewver 113:43:41 Systen Status: Idle
BBlcaninnay Viewer OvenDoor, = Closed il Z3il
pldinay |113:43:41 Requested to exit diagmostics state.
Dlspectal viswer Avtosampler: = Retun _ _ 113:42:34 System Status: Diagnostic
gMWE‘CW"”‘ Laser Power—| ~Laser Current—| | (113:42:34 Requested to enter into diamostics state.
service Loy i e
EW‘IH Er\n
7. Check the usage log to see when the POP4 was last changed. If it is >7 days,

proceed with POP4 change (See Part K. of this section) and then return to Step 9.
The POP4 does not need to be changed if it is'ffuay.

8. Check the level of POP4 in the bottle to ensure there is enough for the run (~450
uL for 6 injections). A full piston chamber is apghmately 600ul. If not
enough, proceed with POP4 change (See Part K. of this section) and then return to
Step 9.
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l .
‘ E PDP motor i
Syringe fitting —— ‘ ; ! [ E PDP motor cover
- | 7 3 CJD ; Capillary array tip
aste fiting " = L=
Wwat‘efr trag j:h © —— Capillary array
Mcunt::sgts:ﬂ o _ ] Capillary array knob
Pump chamber
Pump block
Check valve \ Double-tapered ferrule
Array port
— Interconnect tube
Solymer supply tube
Buffer valve pin
Polymer supply Lower polymer block
bottle cap with Mounting pin
hols Overflow hale
Buffer fill-line
Polymer
supply bottle Buffer jar (16 mL anode reservoir)
Electrode
9. If it is the first run of the day on the instrument, proceed with steps 10-18. If a

run has already been performed on the instrument that day and the “buffer
changed” column displays that day’s date, skip to Part B of this section.

10. Close the instrument doors and press the tray button on the outside of the
instrument to bring the autosampler to the forward position.

11.  Wait until the autosampler has stopped moving and the light on the instrument
turns green, and then open the instrument doors

12. Remove the 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.

13. Rinse, dry thoroughly, and then fill the “water” and “waste” reservoirs to the line
with deionized water such as INVITROGEN

14.  Make a batch of 1X buffer (45 ml deioniZedater, 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.  Dry the outside and inside riof the reservoirs/septa and outside of the anode jar
using a lint free wipe and replace the septa strip snugly onto each reservoir.

16.  Place the reservoirs in the instrument in their respective positions, as shown

below:
Water Reservoir Water Reservoir
(Waste) (Rinse)
2 4
Cathode reservoir Empty

(1X running buffer)

1 3
17. Place the anode jar at the base of the lower pump block.
18. Close the instrument doors.

19. Record lot numbers for POP4 and buffer.

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ANALYSIS ON THE ABI 3130XL GENETIC ANALYZER

DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 158 OF 451

Creating a Test Batch

313Xl Test Batch Creation for High Copy DNA Testing

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.

Ensure that the correct System is in the “Sys” column

Amplification Specification | Run Module Code Parameters

System/Cycle
Identifiler 28 Normal I 1 kV for 22 sec
High IR 5 kV for 20 sec

Name the test batch as follows: Instrument name & date_Run foltterexample:
Athena042407_70-76.

If samples on the test batch are being rerun, confirm that dilution (if applicable), suffix,
comments, or any other necessary information is present.

For rerun normal samples, fill up the end of the injection with any normal reruns before
starting a new injection.

Rerun high samples 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 Testing

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 injected at rerun parameters
immediately as well.

Allelic Ladders and Positive Controls will occupy the first, second, ninth and tenth wells

of each injection. It is mandatory that there be a ladder and Positive Control included
with each injection set for Identifiler.

1. In the “Sys.” column, confirm that the appropriate letter forcthreect run or
rerunmodule codeis present

Table 5: Identifiler Injection Parameters for the High Sensitivity Testing

Amplification Cycle Specification Run Module | Parameters
Code

Identifiler 31 Low L 1 kV for 22 sec
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 sed

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&!”.
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 g]
~Status |

1 plateis) to import...
Crick06-3130x1 Manual.plt.txt ——

/ Successfully imported.

Dot imporing. .

| 1of1

=

If the Plate Record will not import, a window will prompt the user where changes
are needed. Go back to edit the documentation and resave the corrected Plate
Record and Sample Sheet with the same file name.

D. Preparing and Running the DNA Samples

1. Retrieve amplified samples from the thermal cycler or refrigerator. If needed,
retrieve a passing positive control from a previous passing run.

2. If condensation is seen in the caps of the tubes, centrifuge tubes briefly.

Mastermix and Sample Addition for High Copy DNA Testing:

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...G1, H1,
A2, B2, C2...G2, H2, A3, B3, 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.

2. Have another analyst witnesise tube setup by comparing the tube labels and

positions indicated on the Load Plate Screen in the LIMS system with the tube
labels and positions of the tubes themselves.
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3. Mastermix 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)

TABLE 7: Ildentifiler 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 31uL
96 2610 uL 37 uL
112 3036 uL 43 uL
128 3462 uL 49 uL

NOTE: HiDi Formamide must not be re-frozen.

b. Obtain a reaction plate and label the side with a sharpie. Place the plate in an
amplification tray or the plate base.

C. Aliquot 27 pLof mastermix to each well.

d. If an injection has less than 16 samples, add at least 12 pL of eifer dH
formamide, HiDi, buffer or mastermix to all unused wells within that
injection.

Adding Samples:

a. For sample sets being run at normal parameters: Aliquotdf jallelic
ladder.
For sample sets being run at high parameters: Aliquot .@fjallelic
ladder.
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b. For sample sets being run at normal parameters: Aliquot & fihe
positive control.
For sample sets being run at high parameters: Aliquot .5f jilhe
positive control or 1 pL of a % dilution(2ul positive control in 2ul of
water).

C. Aliquot 3 pL of each sampleand negative contral

d. When adding PCR product, make sure to pipette the solution directly into
the mastermix and gently flush the pipette tip up and down a few times to
mix it.

e. Skip to Part E (Denature/Chill) of this section.

Mastermix and Sample Addition for Identifiler 28 for plates that may need to be reinjected

under high parameters such as High Sensitivity testing:

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: Al, B1, C1...G1, H1,
A2, B2, C2...G2, H2, A3, B3, etc. Thus the plate is loaded in a columnar manner

where
on.

the first injection corresponds to wells A1-H2, the second A3-H4 and so

2. Have another analyst witnesise tube setup by comparing the tube labels and
positions indicated on the Load Plate Screen in the LIMS system with the tube
labels and positions of the tubes themselves.

3. 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 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
ii. 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€, didffer 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 controband the positive
control.

b. Aliquot 0.5 L of positive controlor 1 pL of 1/2 dilution (4 pL positive
control in 4uL of water) into the wells labeled “PEH”. Thssthe
positive for the “high” injection parameters.

C. Aliquot 0.7 uL of allelic ladder. If a full plate will be used, mix 6 puL of
ladder with 2.4 pL of water and aliquot 1 pL per ladder well.

d. Alternatively, 1 uLand0.5 pL of allelic ladder can be used for the
normal and the rerun parameters for each injection to account for
differences in lots of allelic ladder.

I. For a full plate, add 3.5 pL of ladder to 3.5 pL of water, mix, and
and aliquot 1 pL of this dilution.

il. For a half plate, add 2 pL of ladder to 2 pL of water, mix and
aliquot 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: ldentifiler 28 Samples
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 uL)*

* Two amounts of allelic ladder, 1L and 0.5.1L, may be used for the normal and the
rerun parameters to account for differences in lots of ladder rather thah,@hich

is satisfactory for both parameters in most situations.

Mastermix and Sample Addition for Identifiler 31 for High Sensitivity Testing

1.

Prepare pooled sampléSENTIFILER 31 ONLY

a.
b.

C.

d.

Centrifuge all tubes at full speed briefly.
Label one 0.2 mL PCR tube with the sample name and “abc” to represent

the pooled sample injection for the corresponding sample set.

down, and place each aliquot into the “abc” labeled tube.

labeled “c” of each sample set.

Take 5 |L of each sample replicate, after mixing by pipetting up and

Place each pooled sample directly next to the third amplification replicate

2. 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..., 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.

3.

and positions of the tubes themselves.

Witness step. Have another analyst witness the tube set-up by comparing the tube
labels and positions indicated on the Load Plate screen in LIMS with the tube labels

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.
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5. Mastermix for 31 CYCLES:

a.

Prepare the followinghastermix for samples and negative controlgis

specified in Table 8

I. 44.6 pL of HIDI per sample

il. 0.375 pL of LIZ per sample

iii. Aliquot 45 pL of mastermix to eachsampleandnegative control
well

Prepare a separastermix for allelic laddersand positive controls
I. Add 14.6 pL of HIDI to each AL and PE
il. Add 0.375 pL of LIZ per AL and PE
iii. Aliquot 15 pL of mastermix to each Allelic LadderandPositive
Control well

6. If aninjection has less than 16 samples, add 12ul of eith# dbtiffer or
formamide/LIZ mix to all unused wells within that injection.

7. 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.
8. Adding Samples for Identifiler 31:

a.

b.

Aliquot 5 pL of each sample (including pooledand negative contral

Aliquot 1 L of a 1/10 dilutionof positive controlinto each well labeled
“PE”. (Make the 1/10 dilution by mixing 2 pL of Positive Control with
18 pL water). This is the positive for the “normal” injection parameters.

Aliquot 1 L of a 1/20 dilutionof positive controlinto each well labeled
“PEH". (Make the 1/20 dilution by mixing 2 pL of Positive Control with
38 puL water). This is the positive control for the “high” injection
parameters.

Aliquot 0.5 uL of allelic ladder into each well labeled “AL”.

Alternatively, make a 1/2 dilution of ladder and aliquot 1 pL per “AL”
well. Make this dilution by mixing 2 pL ladder with 2 pL of water for 1-2
injections, 3 pL ladder with 3 pL of water for 3-4 injections or 4 pL ladder
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with 4 pL water for 5-6 injections. This is the allelic ladder for the

“normal” injection parameters.

e. Aliquot 0.3 uL of allelic ladder into each well labeled “ALH”.

Alternatively, make a 3/10 dilution of ladder and aliquot 1 pL per “ALH”
well. Make this dilution by mixing 1 pL of ladder with 2.3 pL of water

for 1-2 injections, 2 pL of ladder and 4.6 pL of water for 3-4 injections, or

3 uL of ladder with 6.9 puL water for 5-6 injections. This is the allelic
ladder for “high” injection parameters.

TABLE 9: 31 Cycle Samples for High Sensitivity

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
1uL of

L 5uL 0.375 uL 446 pL| 0.5 pl 110 dil 0.375puL| 14.6 pL
N 5 L 0.375 pL aasspL| ospul LT 0375 L] 146 L

H = H O H 2 HE q/104dil | TP H OH
H 5 uL 0.375 L aa6ul| 03ul ML 03750 | 146 4L

) ' T PT 120dil | T '
9. 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

I. Place the plate on a 9700 thermal cycler (Make sure to keep the
thermal cycler lid off of the sample tray).

il Select the “denature/chill” program.

iii. Make sure the volume is set to 30 for Identifiler 28, and 50 pL
for Identifiler 31. If more than one system is loaded on the same
plate, use the higher value.

iv. Press Ruron the thermal cycler. The program will denature
samples at $& for 5 minutes followed by a chill af@ (the plate
should be left to chill for at least 5 min).

V. While the denature/chill is occurring, the oven may be turned on.

b. Heat Block
I. Place the plate on a 95°C heat block for 5 minutes.
il. Place the plate on a 4°C heat block for 5 minutes.
F. Turning the Oven on and Setting the Temperature
1. In the tree pane of the Data Collection v3.0 software clidBAnnstrument >
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.

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ANALYSIS ON THE ABI 3130XL GENETIC ANALYZER

DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 169 OF 451

Foundation Data Collection Version 3.0 = Mo User is logged in
EEN view Service Tools  wizards  Help

B B N0
= A Ga Instruments

EhResuts Groun
#=dDstabaze Manager

= Eleaz1300 T -
Send Defined Comman: d For: | 2|

[EPiste Manager L &8
By Pratocal Manager
oclule Mana
= (8] i e
i

4
B GaInstruments = ga3130x] = Crick = Manual Contral

Manual Control

Command Name value Range
~

5. Under ‘Command Name click on “Set oven temperaturé and Under ¥alue”
set it to 60

6. Click on the Send Command button.
7. Once denatured, spin the plate in centrifuge at 1000 RPM for one minute before

placingthe reaction plate into the plate base. Securpléte base and reaction
plate with the plate retainer.
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The plate assembly components are assembled as follows:

Plate retainer

Septa

Sample plate

Plate base

G. Placing the Plate onto the Autosampler (Linking and Unlinking Plate)

1.

In the tree pane of the Foundation Data Collection v3.0 software click on GA
Instrument > ga313&l > instrument name > Run Scheduler > Plate View

Push the tray button on the bottom left of the machine and wait for the
autosampler to move forward and stop at the forward position.

Open the doors 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 Record to Plate

5.

Type the exact plate name in the Plate ID window and click “Search.” Or, click
the “Find All” button and select the desired plate record.

NOTE: |If the plate name is not typed in correctly, your plate will not be found.
Instead, a prompt to create a new plate will appear. Click “No” and
retype the plate name correctly.

Click the plate position indicator corresponding to the plate position in the
instrument. 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.

Back to Table of contents

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ANALYSIS ON THE ABI 3130XL GENETIC ANALYZER

DATE EFFECTIVE
08-14-2015

APPROVED BY

NUCLEAR DNA TECHNICAL LEADER

PAGE
172 OF 451

Pt kg Thoes o
TimsefSoncc e 9]

Scan or Type Piate D

GENERIC

GENERIC2

GENERIC3

JP

Proalleliclacder

Spectral_F12Jun0s
ectral_F_071106

pectral_F_071106A
Spectral_65_071106
oo

chb2

jose

sampleshe efimportie st
spactral

[ #ppend Resuts

77 start

R

Na Currert Run

7. To unlink a plate record just click the plate record to be unlinked and click
“Unlink ™.

H. Viewing the Run Schedule

1. In the tree pane of the Foundation Data Collection software, click GA
Instruments > ga313@&l > instrument name> Run Scheduler > Run View.

2. The RunIDcolumn indicates the folder number(s) associated with each injection
(e.g. Run_Einstein_2011-03-10-0018 or RMenus_2006-07-13018-0019.
Note: This RunID may not be indicative of the Run Collection folder depending
on results group used.

3. 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 Wizardol box on the top and sele@&tbble
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Remove Wizard'. Follow the wizard until all bubbles are removed.

Foundation Data Collection Version 3.0 - No User is logged in
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e ics Liog 250w || 120 & 116:26:05 The mumber of runs has changed to 0
Eznn Egn 16:25:59 The nuuber of runs has changed to 3

4. Click on greerRun button in the tool bar when you are ready to start the run.
When the Processing Plaiialog box opens (You are about to start processing
plates...), click OK

5. To check the progress of a run, click on the Capillary Viewer
Cap/ArrayViewer in the tree pane of the Foundation Data Collection software.
The Capillary Viewer will show you the raw data of the capillaries you select to
view whereas the Cdprray Viewer will show the raw data of all 16 capillaries
at once.

Always exit from the Capillary Viewer an@Cap/Array
Viewer windows. During a run, do not leave these pages open
for extended periods. Leave the Instrument Status window

open.

IMPORTANT:

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ANALYSIS ON THE ABI 3130XL GENETIC ANALYZER

DATE EFFECTIVE APPROVED BY
08-14-2015 NUCLEAR DNA TECHNICAL LEADER

PAGE

174 OF 451

The visible settings should be: EP voltage 15kV
EP current (no set value)
Laser Power Prerun 15 mW

Laser Power During run 15mwW

Laser Current (no set value)

Oven temperature 60°C
Expected values are: EP current constant around 120 to 160pA

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

c
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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

Collecting Data

When a run is complete, it will automatically be placed in D:/AppliedBio/Current Runs
folder, labeled with either thelate name-date (e.g. Einstein11-025ID-015PPY-2011-03-
11) or instrument name, date and runl®g. Run_Venus_ 2006-07-13 0018). Proceed

to Analysis section of this manual.

Re-injecting Plates

1. Plates should be re-injected as soon as possible, preferably the same day.

2. Create a new test batch and plate record using the original documentation as a
guide. Select only those samples that need to be rerun by re-assigning “Sys”. For

example, assign “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.

3. Follow the instructions for creating a test batch. Re-import the plate record.

4, Re-denature/chill the plate (if needed) as described in Part E. If a plate is being re-

injected the same day on which it was originally run, it does not require an

additional denature/chill step before being rerun.
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Water Wash and POP Change

Refer to Section A for schematic of 3XBWhile 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).
4. Close instrument doors and wait for the steady green light.

5. Click “Finish.”
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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

denatured properly.

Secondary structure present. Sample no€lean pump block and change polymer

refresh the urea environment.

Denature/chill samples.

to

PROBLEM: Decreasing peak heights in all samples.

Possible Cause

Recommended Action

Poor quality formamide or sample
environment very ionic.

Realiguot samples with fresh HIDI.

PROBLEM: Individual injections run at varying speeds. For example, the scan number where
the 100 bp size standard appears differs significantly from one injection to another, usually

appearing earlier.

Possible Cause

Recommended Action

Warm laboratory temperatures.

Redefine size standard.

If this fails, reinject.
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PROBLEM: Loss of resolution of peaks.

Possible Cause

Recommended Action

Loss of resolution of peaks.

Clean pump block and change polymer
refresh the urea environment.

to

Denature chill samples.

PROBLEM : An off ladder peak appears to be a pull up, but it is not exactly the same basepair

as the true peak.

Possible Cause

Recommended Action

Matrix over-subtraction. Usually in the

green channel, the true peak is overbloyaubtraction.

and is split.

174

Pull up peaks appear in the blue and the¢
red channels.

In the yellow channel, there is a negativ
peak at the base pairs of the true peak,
however immediately to the right and to
the left are off ladder peaks.

(4%

Remove off ladder peaks as matrix ovel

PROBLEM: Peaks overblown and running as o

ff ladder alleles.

Possible Cause

Recommended Action

More than the optimum amount of samg
amplified.

IRerun samples at lower injection
parameters.

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 Action

Crystals in the polymer solution due to t
polymer warming and congealing from

h€hange the polymer.

fluctuations in the room temperature.

PROBLEM: Spikes in electropherogram and artifacts.

Possible Cause

Recommended Action

Arcing: water around the buffer chambe

r<€lean chambers; beware of drops

accumulating around the septa.

PROBLEM: Split peaks.

Possible Cause

Recommended Action

Lower pump block is in the process of
burning out due to the formation of a
bubble.

Clean the block.

PROBLEM : Increasing number of spurious alleles.

Possible Cause

Recommended Action

Extraneous DNA in reagents,
consumables, or instrument.

Stop laboratory work under advisement
technical leader.
Implement a major laboratory clean-up.
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GENERAL PROBLEMS

Problems Recommended Action
Fatal Errors. Close collection software.
Restart collection software.

313l not cooperating. Restart Computer and Instrument.
Shutter problems. 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.
February 2, 2015 — updated witnessing procedures, removed the use of Teams, and added Identifiler High aliquoting
parameters for High Copy Number testing.

August 14, 2015 — Removed references to High Sensitivity Team, corrected the volume of POP in the piston of the 3130xl.
Removed references to GeneScan and Cleanup Database Utility.
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: 2 TM
YFiler Kit

Amplification using the Yfiler ™ System
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 6-FAM™ (blue)
DYS389I tetra-nucleotide
DYS390 tetra-nucleotide
DYS389ll tetra-nucleotide
DYS458 tetra-nucleotide VIC® (green)
DYS19 tetra-nucleotide
DYS385a/b tetra-nucleotide
DYS393 tetra-nucleotide NED™ (yellow)
DYS391 tetra-nucleotide
DYS439 tetra-nucleotide
DYS635 tetra-nucleotide
DYS392 tri-nucleotide
Y GATA H4 tetra-nucleotide PET® (red)
DYS437 tetra-nucleotide
DYS438 penta-nucleotide
DYS448 hexa-nucleotide

The target DNA concentration for amplification using the Yfiler™ system is 500 pg male
DNA. The minimum DNA concentration required for amplification in this system is 100
pg male DNA (minimum quantitiation value of 10 pg/ul male DNA). If a sample is
found to contain less than 10.0 pg/puL male DNA, then the sample should not be
amplified in Yfiler™. It can be re-extracted, reported as containing insufficient male
DNA, concentrated using a Micro-concentrator or evaluated for High Sensitivity testing.
(see Table 1)

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

AMPLIFICATION USING THE YFILER SYSTEM

DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 182 OF 451

TABLE 1: For Yfiler™

Minimum Desired Template of male DNA 100.00 pg

Template volume for amp 10 uL

Minimum Sample Concentration of male
DNA in 200 pL 10.0 pg/pL

Minimum Sample Concentration of male
DNA in 200 pL prior to Microconning* to 50 2.5 pg/uL
ML

Minimum Sample Concentration of male
DNA in 200 pL prior to Microconning** to | 1.0 pg/ UL
20 pL

*  Sample concentratioprior to processing with a Microcon DNA Fast Flow and elution to 50 pL
**  Sample concentratioprior to processing with a Microcon DNA Fast Flow and elution to 20 pL

Since Yfiler™ samples often require further testing in Identifiler, the extraction negative
must have a quantitation value of < 0.2 pg/ L.

Il. Generation of Amplification Test Batches
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 test batches are generated following review of quantification results.
Furthermore, samples may be submitted for amplification via the “add test” function in
LIMS.

. PCR Amplification — Sample Preparation

A. Samples amplified with Yfiler™ reagents should be prepared with
ULTRAPURE water.

Prepare dilutions for each sample, if necessary, according to Table 2.
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TABLE 2: Dilutions

Dilution Amount of DNA Amount of ULTRAPURE
Template (ul) Water (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)

The target DNA template amount for Yfiler™ is 500 pg male DNA.

To calculate the amount of template DNA and diluant to add, the following
formulas are used:

Target Amount
Amt of DNA (uL) = J (P9)

(Male DNA concentration, pg/uL)(Dilution factor)
The amount of diluant to add to the reaction = 10 pL — amt of DNA (uL)

Create the male positive control by making a 0.5 dilution of Control DNA 007:
* Label tube MPC

* Aliquot 5pL of ULTRAPURE water into tube MPC

» Aliquot 5uL of Control DNA 007 into tube MPC

Create the female negative control by making a 0.01 dilution of Control DNA
9947A:
* Label tubeFNC

* Aliquot 198uL of ULTRAPURE water into tubeFNC
* Aliquot 2pL of Control DNA 9947A into tubeFNC

Amplification Negative Control

ULTRAPURE watewill serve as an amplification negative control.
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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.

2. Vortex or pipette the reagents up and down several times to thoroughly
mix the reagents. Do not vortex Tag Golak 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 3.

Table 3 - Yfiler™ PCR amplification reagents for one sample

Reagent Per reaction
Yfiler™ PCR Reaction Mix 9.2 uL
Yfiler™ Primer Set 5.0 uL
AmpliTaq Gold DNA Polymerase (5U/uL) 0.8 uL
Mastermix total in each sample: 15 pL
DNA 10 pL
F. Reagent 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 Yfiler™ master mix to each tube that will be utilized,

changing pipette tips and remixing master mix as needed.
G. Witnessing Step
1. Arrange samples in a rack in precisely the positions they appear on the sheet.

2. Have a witness confirm the order of input and output samples:
Back to Table of contents
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Input samples — From the main test batch screen, ensure that the extract tube
label and entiré IMS input sample ID match for each sample.

Output samples — Go to the “Load Plate” screen in LIMS and ensure that the
amp tube labels correspond to the order on the plate.

H. Sample and Control Aliquot

NOTE: Use a new sterile filter pipette tip for each DNA sample or control
addition. Open only one tube at a time for sample addition.

1. Prior to adding each sample or control to the master mix, pipette each up
and down several times to thoroughly mix. Add the appropriate amount of
DNA extract and diluant to each amp tube. The final aqueous volume in
the PCR reaction mix tubes will be 25uL. After addition of the DNA and
diluant (as needed), cap each sample before proceeding to the next tube.

2. After all samples have been added, take the rack to the amplified DNA
area for Thermal Cycling.

IV.  Thermal Cycling

A. Turn on the ABI 9700 Thermal Cycler. (See manufacturer's instructions).

PCR Conditions for the Perkin Elmer GeneAmp PCR System 9700
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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 minute

Final Extension:
Hold 60°C for 80 minutes

Final Hold:
Hold 4°Cco.
B. 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.

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 - yfiler .
Select the START option (F1). The “Select Method Options” screen will
appear.

Back to Table of contents
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8. Verify that the reaction volume is set tqu25for Yfiler™.

9. If all is correct, select the START option (F1).

10. Update usage log.

11.  The run will start when the heated cover reaches 103°C. The screen will
then 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.

12.  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.

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.
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Revision History:

April 1, 2014 — Initial version of procedure.
June 16, 2014 — Corrected tables to reflect use of UV water and fot TE

September 1, 2014 — modified section Il.A.1.a due to LIMS is in use as opposed to macros. Modified Section Il.A.1.a to

read “vulvar swab samples” instead of “vaginal samples”. Updated Table 4 to show new work flow.
November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.
February 2, 2015 - Clarified Witnessing step and fixed numbering homenclature of procedure.

August 14, 2015 — Updated section to reflect changes in sample processing due to new quantitation assay that has recently

come on-line.
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Yfiler ™ — Capillary Electrophoresis

Refer to the “Identifiler Analysis on the ABI 3180Genetic 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| Parameters

(System/Cycle)

Yfiler™ Normal M 3 kV for 10 sec
High MR 5 kV for 20 sec

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: Al, B1, C1...G1, H1,
A2, B2, C2...G2, H2, A3, B3, 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.

2. Have another analyst witneise tube setup by comparing the tube labels and

positions indicated on the Load Plate Screen in the LIMS system with the tube labels
and positions of the tubes themselves.
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B.

Mastermix and Sample Addition for Yfiler™

1.

Prepare one mastermix for all samples, negative and positive controls, allelic
ladders as specified in the table below (mastermix calculation, add 8.7 puL HiDi +
0.3puL GS 500 LIZ standard per sample).

# Samples + 2 HiDi Form GS 500 LIZ Std
(8.7 pL per sample) (0.3 uL per sample)
16 156.6 5.4
32 295.8 10.2
48 435.0 15.0
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.

Obtain a reaction plate and label the side with the name used for thx RUBO
ID and place the plate in an amplification tray or the plate base. Aliquot 9 pL of
mastermix to eachwell.

For samples being run at normal parameters: Aliquot the following:

Allelic Ladder: 1puL
Positive/Negative Controls: 1 pL
Samples: 1uL

For samples being run at high parameters: Aliquot the following:

Allelic Ladder: 1puL
Positive/Negative Control: 1 pL
Samples: 1puL
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5. When adding PCR product, make sure to pipette the solution directly into the

formamide and gently flush the pipette tip up and down a few times to mix it.

If an injection has less than 16 samples, add at least 9 uL of eitf@r dH
formamide, HiDi, buffer or mastermix to all unused wells within that injection.

Denature/Chill - For Yfiler™ 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.

b.

C.
d.
e.

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.)

Select the “dechillYF” program for Yfiler (95°C for 3 minutes followed by 4°C

for 3 minutes). Make sure the volume is set to 1O u

Press Ruron the Thermal Cycler.

Update usage log.

While the denature/chill is occurring, you can turn on the oven on the ABkB130

NOTE: If Identifiler and Yfiler samples are on the same plate, the Dechill procedure for
Identifiler should be used.

313Kl Settings

313l visible settings: EP voltage 15kV
EP current (no set value)
Laser Power Prerun 15 mW
Laser Power During run 15mwW
Laser Current (no set value)
Oven temperature 60°C

Expected values are: EP current constant around 120 to 160pA
Laser current: 5.0A £ 1.0

It is good practice to monitor the initial injections in order to detect
problems.
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Table 2
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.
February 2, 2015 — Updated witnessing procedure.

August 14, 2015 — Removed specific use of “sharpie” marker and clarified which dechill program to use if Yfiler is plated
on the same STR plate as Identifiler.
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Minifiler Kit

Amplification using the Minifiler System
General Information for AmpF tSTR® MiniFiler™ PCR Amplification

The MiniFiler™ PCR Amplification Kifrom 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&(D13S317, D7S820, D2S1338, D21S11,
D16S539, D18S51, CSF1PO and FGA). The MiniFleamplification results in
amplicons that are significantly shorter in length than those produced with Ideftifiler
(seeFigure 1). MiniFiler™ can be used in conjunction widtentifiler® 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 with Ideritifiler

MiniFiler™ Multiplex Configuration using 5-dye Chemistry
and Mobility Modifiers

1 “9 b Spacing based on CE mobility
D;:— 129D Range based on alleles in
7 allelic ladder
Amel | = 183 b
D2 | é -33 I)E
@ D21 |
8 -157 b
S pre] e 168 b
D13: i
-201 b
CSF1PO | i -87 bp
FGA | [ | 87b
FGA ext | i
80 100 140 180 220 260 300
Size (bp)

Figure 1. Amplicon size reduction of MiniFilé¥ compared to the same STR loci in Identifildmage
from Applied Biosystems’s “MiniFileé™ Kit Multiplex Configuration,” 2006.
http://marketing.appliedbiosystems.com/images/Proddicrosites/Minifiler1106/pdf/MplexConfig.pdf
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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
pg/uL of DNA, then the sample should not be amplifieMiniFiler™. It can be re-
extracted, reported as containing insufficient DNA, concentrated using a Microcon DNA
Fast Flow or possibly submitted for High Sensitivity testing (see Table 1

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/uL
to Microconning* to 50 pL

Minimum Sample
Concentration in 200 pL prior | 1.0 pg/pL
to Microconning** to 20 uL
*  Sample concentratioprior to processing with a Microcon
DNA Fast Flow and elution to 50 uL

**  Sample concentratioprior to processing with a Microcon
DNA Fast Flow and elution to 20 puL

10.0 pg/puL

Since MiniFiler™ has a template amplification volume ofdQ the extraction negative
must have a quantitation value ok 0.2 pg/uL Thus, if the extraction negative is > 0.2
pguL, it should be re-quantitated. If it fails again, the sample set must be re-extracted
prior to amplification (see Table)2

TABLE 2:
e Sensitivity of Extraction Negative
AiTAEEUE SYEIE Amplification Control Threshold
MiniFiler™ 10 pg 0.20 pg/pL in 10 pL

Il. Generation of Amplification Sets
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Amp sets are generated by supervisors following review of quantification results.
Furthermore, samples may be submitted for amplification through sample request
documentation.

. PCR Amplification — Sample Preparation
1. Samples amplified with MiniFilerd reagents should be prepared with irradiatedlE™.

Prepare dilutions for each sample, if necessary, according to Table 3

TABLE 3: Dilutions

Dilution Amount of DNA Amount of UltraPure
Template (L) TE™ (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)

The target DNA template amount for MiniFiléris 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) = -------m-mmmmmmmm - oo
(Sample concentration, pg/uL)(Dilution factor)

The amount of diluent to add to the reaction = 10 pL — amt of DNA (uL)

For samples with quantitation valuesOpg/uL but 20 pg/uL, aliquot 10 puL
extract.
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B. Positive Control

For MiniFiler], DO NOT make a dilution of the 100 pg/uL AMBHR 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 Negative Control.

D. Master Mix Preparation

4.

Retrieve the MiniFilell Primer Set and MiniFilét Master Mix from the
refrigerator and store in a Nalgene cooler on the bench. Record the lot
numbers of the reagents.

Vortex or pipette the reagents up and down several times to thoroughly
mix the reagents. After vortexing, centrifuge reagents at full speed briefly
to ensure that no sample is trapped in the cap.

Consult the amplification documentation for the exact amount of
MiniFilerJ Primer Set and Master Mix to add. The amount of reagents
for one amplification reaction is listed in Table 4

TABLE 4: MiniFiler 0 PCR amplification reagents for one sample

Reagent Per reaction
MiniFiler 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 15puL 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.

NOTE: Use a new sterile filter pipette 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.

5. Prior to adding sample or control, pipette 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 pL. 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

1. Turn on the ABI 9700 Thermal Cycler. (See manufacturer's instructions).
2. Choose the following files in order to amplify in MiniFiler
MiniFiler
User: casewk
File: mini
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PCR Conditions for the Perkin Elmer GeneAmp PCR System 9700

9700 The mini file is as follows:
MiniFiler Soak at 95°C for 11 minutes
: Denature at 94°C for 20 secondp
User: casewk 30 Cycles: : Anneal at 59°C for 2 minutes
File: mini : Extend at 72°C for 1 minute
45 minute incubation at 60°C.
Storage soak indefinitely at 4°C
3. 9700 Instructions
a. Place the tubes in the tray in the heat block (do not add mineral

oil), slide 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.

Start the run by performing the following steps:

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.

Verify that user is set to “casewk.” If it is not, select the USER
option (F5) to display the “Select User Name” screen.

Use the circular 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.
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h. Verify that the reaction volume is set tqu25for MiniFilerl] and
the ramp speed is set to 9600 (very important)

I. If all is correct, select the START option (F1).

J- The run will start when the heated cover reaches 103°C. The
screen will then 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.

K. 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 Lint free wipe and pull the lid closed to
prevent dust from collecting on the heat block. Turn the
instrument off.

NOTE: Place the microtube rack used to set-up the samples for PCR
in the container of 10% bleach in the Post-Amp area.

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.”
November 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.
May 12, 2015 — Updated acceptable E-Neg Values to reflect Quant Trio parameters.
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Minifiler — Capillary Electrophoresis

Refer to the “Identifiler Analysis on the ABI 31@0Genetic Analyzer” manual for instructions
on how to:

4, set up the 3130 instrument

5. create, import, and link the plate record

6. troubleshoot

A. Preparation of 313Xl batch

Ensure that the appropriate System is filled into the “Sys” column.

Table 1
Amplification Specification Run Module Code| Parameters
System/Cycle)
MiniFiler™ Normal F 3 kV for 10 sec

B. Master Mix and Sample Addition for MiniFiler™

1. Prepare one master mix for all samples, negative and positive controls, and allelic
ladders as specified in the table below (master mix calculation: add 8.7 pL HiDi +
0.3 pL LIZ500 standard per sample).

# Samples + 2 HiDi Form LIZ500 Std
(8.7 pL per sample) (0.3 uL per sample)
16 157 pL 6 pL
32 296 pL 11 pL
48 436 pL 16 puL
64 575 pL 20 puL
80 714 pL 25 uL
96 853 uL 30 puL
112 992 uL 35 uL
128 1132 pL 40 pL

NOTE: HiDi Formamide cannot be re-frozen.
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2. Obtain a reaction plate and label the side with the name used for thx RuBO

ID and place the plate in an amplification tray or the plate base. Aliquot 9 pL of
mastermix to eachwell.

C. Adding Samples:

f. 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.

g. Have someone witness the tube setup by comparing the tube labels and positions
indicated on the sample sheet with the tube labels and positions of the tubes
themselves.

h. Aliquot the following:

Allelic Ladder: 1puL
Positive/Negative Controls: 1 puL
Samples: 1puL

i. When adding PCR product, make sure to pipette the solution directly into the
formamide and gently flush the pipette tip up and down a few times to mix it.

J. If an injection has less than 16 samples, add 10uL of eith®),dHDi
formamide, or master mix to all unused wells within that injection.
D. Denature/Chill — For MiniFiler™ 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.
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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).

ii. Select the “denature/chill” program. Make sure the volume is set to 10
uL. (or highest volume amount if multiple systems being run on the
same plate)

lii. 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).

iv. Update usage log.

v. While the denature/chill is occurring, you can turn on the oven on the ABI
313l.

313l Settings

313l visible settings: EP voltage 15kV
EP current (no set value)
Laser Power Prerun 15 mW
Laser Power During run 15mwW
Laser Current (no set value)
Oven temperature 60°C

Expected values are: EP current constant around 120 to 160pA
Laser current: 5.0A £ 1.0

It is good practice to monitor the initial injections in order to detect problems.

Table 2

F

Oven Temp 60°C
Pre-Run Voltage 15.0 kV
Pre-Run Time 180 sec
Injection Voltage 3 kv
Injection Time 10 sec
Run Voltage 15 kV
Run Time 1500 sec
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Revision History:
March 24, 2010 — Initial version of procedure.
July 16, 2012 — Revised procedure to accommodate LIMS.
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Genemapper ID Analysis

CREATING A NEW PROJECT

wnN P

Double click on the GeneMapper ID v3.2.1 icon on the analysis station desktop.
When prompted, enter your username and password.

The program will automatically open a new (blank) project. This main window is
called the “Project Window”.

Click on File>Add Samples to Project..or Ctrl+K . A new window will open,

listing the drives or folders from which to add the samples on the left.

Navigate to the proper drive, and choose the folder that contains the run folders or
samples that need to be analyzed. Select the run folder(s) or samples and click on
Add to List.

On the bottom right Click Add The chosen samples will now populate the

project.

Adding by Sample File (.fsa file):

(] Add Samples to Project

Edit  View

\| Files: :.GM Database | | [-Samples To Add: —
2 [3) Binsteinl1-ResuttsgroupTest_2011-03-01 A

EI 34-Positive_control_D022511 1100_b_B05.12a
EI F5-Amplification_negative_IDO22611.1100_b_C05.15a

\_ 36-extraction_negative_1_080110.1335_h_D0S fsa I
Add To List=>
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Adding by Run Folder:

[®1Aadd Samples to Project
Edit  Wiew

Files | oM Database |

—Samples To Add:

Wy Computer

3% Floppy ta0)

'E Codis an 'ocinednacodis' (F:

b DVD-RWY Drive (01

. = FBiology on 'csc hychetwucme O CMWE_FileShare' (M:)

) DA, Building

5 FEIOLOGY

) FEIOLOGY _1

) FEIOLOGY _2

() FEIOLOGY _MaIN

) HighSens_Dsta

) MG _DATA,

3 MITC_DATA,

) Morthly Case Update

) Paradox_style

) STR_Data

5 Archive STR Data

=MD CASEWORK
ATHEN A,

EH) 2007

EHC) Identifiler

Athenal 20607_78-79

=
[ HS2 2007-12-06 0079

F-_ | HS2_2007-12-06_0073

|

-/

Add To List =x |
/ Options... |

Clea_rl Eddl Add&hﬁahﬂel Eancell
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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

From the “Table Setting”drop-down menu in the toolbar, seleginalysis
View”.

Project Window:

_"f;' GeneMapper ID ¥3.2.1 - *Untitled - gmid Is Logged In - IDlﬂ
File Edit Analysis view Tools Help
B 3 G55 B || 0 | e @ | fraveseting | s view EEEEIE
E-EIProject Samples | Genotypes I e =
DHS4—QDD?' Statuz | Sample Mame Sample Type | Analysis Meth " tancard Fun Marm I
1 h ES-Allelic_Ladder |Allelic Ladder  |ID Analysis -~ n _HID_z5500 HE4_200 =
Eaze pairs
2 h 66-020507 1100F | Pasitive Contral |ID Analysis cazework | | _HID_c==500 H=4_200
3 I [57-ABI_Control_C[Sample D Analysis  [DMA_Datadnalysis HD_GS500  |HS4_200
4 I |68-ABI_Cortrol L |Sample I Analysis  [Default _HID_3S500 HS4_200
5 W |BO3-AE|_Control_L|Sample D Analysis ook neihts b HID_GS500 |Hs4_20(

If the ladders, positive control, and negative control have not yet been designated,
do so now underSample Type’”

When there is more than one ladder in a project, designate one of the ladders as
“Allelic Ladder” in theSample Typeolumn. Additional allelic ladders within

the project should be designated as “Sample”. If the allelic ladder analyzes
correctly the additional ladders should be deleted from the project. If the allelic
ladder does not analyze correctly, another allelic ladder in the project or folder
may be designated as “Allelic Ladder” and the failed ladder deleted.

Project Window:
[#] GeneMapper, ID ¥3.2.1 - *Untitled - gmid Is Logged  In

File Edit &nakysis Wiew Tools Help

/
i EE WMN DHllE p@é rebesedton yis\#iew v|m Ba »
= EdProject Samples
DRU”—WatS Status | Sample File Sarmple Mame Sample Type | Analysis Method  |Panel Size Standard
1 h 01 -AllelicLadder! |01-AllelicLaddert |Allelic Ladder  |Co, Pro+ Analysiz |Profiler_Plus_»2 |CE_F_HID_GS501 &
2 !’ﬂ' 02-poscontrol 4. |02-poscontrol 4. |Postive Contral |Co, Pro+ Analysis |Profiler_Plus_w2 |CE_F_HID_GSS0
3 h 03-armpneg! .4.07 |03-ampneg! 4.07 |Negative Cortrc | Co, Pro+ Analysis | Profiler_Plus_v2 |CE_F_HID_GZ50
4 h 0d-2CBod TJDP- |04-2CBox1 TJDP- |Satnple Co, Pro+ Analyziz |Profiler_Plus_w2 |CE_F_HID_GS50
5 !’W 05-t2ZB 0 7JDP- |03-2CBox 7JDP- |Sample Co, Pro+ Analysis |Profiler_Plus_v2 (CE_F_HID_GZ50
=} [ N S RA-A T IRD IR Mt R T IRD T arnla a Dena funalucic (Deafilor Dhos % ICF FOHIR 2280
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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 Ed#® Fill Down or Ctrl+D .

System Analysis Method Panel Size Standarfl
Identifiler 28 Cycles | ID Analysis ID28 LIZ-250-340
Identifiler 31 Cycles | ID Analysis ID31 LIZ-250-340
MiniFiler MiniFiler Analysis | MiniFiler_GS500 v1| LIZ-250-340
YFiler YFiler YFiler_v2 LIZ-YFiler
6. A green arrow in th&tatus column of each sample means that the data is ready

to be analyzed. Click on the green arrowthe toolbar. A “save project”
prompt will pop-up asking for the run to be named.
Run

) GeneMapper ID v3.2.1 - *Untitled - gmid Is Logged In
File Edit Analysis Wiew Tools Help

@( I“_"'“ @] % Dﬂ ﬁﬂ]m J_|_I M ‘ Tahle Sefting:  |Analysiz View v m 1@ % B

7. Name the project with the same name of the run followed by the analysis
parameter and the analysis set (i.e., “Newton062514 32-33IR A or
Serena06141451-53M B”). ClicBK to start analysis.

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.”
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C. VIEWING ANALYZED DATA

Samples View — Overall Sample Quality Flags

1.

Project Window: ,_H
r A

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 problem exists. 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
identify. Whether a problem is flagged or not, proceed to the sizing section of the
manual to individually check each size standard.

Samples tab Quality Flags

[#)GeneMapper ID ¥3.2.1 - Nobr .050907_96-97 - gmid Is Logged In =10l x|
File Edit Analysis Wiew Tgfls Help
@ﬁ@@“%a Mm“%@||>6||TableSeﬂing:|||Analysis\-"iew ﬂmH,@%Hm |
E-EJProjer | Samples I Gencdypesl
i |Status |Sample Mame  |Sample Type [ Analysiz Method [Panel |Size Standard RuntMame  |S@0 [SFNF |SMF [0S [s@
=n 1 A adder 1D Ana o2 35 20017 . |_|
2 34-A050207 1601 | Posttive Contral |ID Analysis CE_G5_HID_GS500 |Mokel_2007-0 H B []
3 35-A050207 1600 | Positive Contral |ID Analysis 028 |CE_G5_HID_35500 |Mobel_2007-0 H B []
4 36-ABI_Cortrol_L | Sample ID Analysis 028 |CE_G5_HID_35500 |Mobel_2007-0 H B B B
5 37-ABI_Cortrol_C | Sarmple I Analysis 028 |CE_G5_HID_G5500 |Mobel_2007-0 H B B B
6 38-ABI_Cortrol_L | Sarmple I Analysis 028 |CE_G5_HID_G5500 |Mobel_2007-0 H B B B
7 39-ABI_Cortrol_L | Sample I Analysis 028 |CE_G5_HID_GS500 |Mobel_2007-0 H B B B
3 40-AE|_Cortrol_L | Sample I Analysis 025 |CE_GS5_HID_GS500 |Mobel_2007-0 H B B B
9 41-AB|_Cortrol_L | Sample I Analysis 025 |CE_GS5_HID_GS500 |Mobel_2007-0 H B B B
10 49-Allelic_Ladder | Alelic Ladder  |ID Analysis D28 |CE_GS_HID_GS500 |Mobel_2007-0 H B B B
1 50-A050207 1600 | Posttive Control [ID Analysis D25 |CE_G5_HID_3500 |Mobel_2007-0 H B B B
12 51-A050207 1601 | Posttive Control [ID Analysis D25 |CE_G5_HID_33500 |Mobel_2007-0 H B B B
il 13 £1-Buc27_250pg | Sample ID Analysis D25 |CE_G5_HID_33500 |Mobel_2007-0 H B B @
Analysis Completed. - Sto
‘vv
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D. SIZING

1. Select all of the samples in the Sampks by clicking on Edi® Select All

2. Next, click on the Sizingcon and the Size Match Editavindow will open.

Sizing icon

(7] GeneMapper ID v3.2.1 - Untitled - gmid Is '_.gged In

File Edit  Analysis View Tools Help

@F Eq' I'& % Dﬁ M[Ml J_l_l @ b' 6 Tahle Setting: Analysizs View V|m ,@ % B

Size Matches tab Sizing Quality value
Size Match Editor window:

(#)size Match Editor x|
File Edit “iew Tools
xWE| e
212,: size Matches | M Caling curve | /
0« Sizing Quality= <1.0% MI
g;::; 1400
08-_F 1200 200 300 350 400 480 40500
120 450 160
1000 100
75
200
&00
400
200
R T T - T - s ! T hm -
12 | '
oK | Caneel | 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.
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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.
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 by redefining the size standard

for that sample. For instructions on how to re-label peaks which have been
incorrectly labeled, see the Appendix E — Troubleshooting section of this manual.

5. While still in the Size Match Editor window document that each sample size
standard has been inspected by selecting BdiOverride All SQ " or
Ctrl+Shift+O ; Click Apply and then OK The Size Match Editor window will
then automatically close. A blue “X” will appear in the sizing quality check box

(SQO)

for each sample, signaling that the size standard for each sample has been

reviewed.

Project Window:

'_‘E:;Eenel\'lapper ID ¥3.2.1 - *Esther041706_267L_251_0.1 - gmid Is Logged In \ ;IEIEI

Fle Edit Analysis Wew Tools Help

@FB"‘@]H%% ‘M[ﬁﬁ J_|_[||@ Hb‘||TableSeﬁing:|||Analy3\3\fiew LIWH,@%H\
E-EProject | Samples | Genatypes |
Status | Sample Name Sample Type | Analysis Method Panel Size Standard Fun Mame SE0 |SFNF|SMWE 03 56 up1  |uDz  |uUbs
1 01-Allglic Ladder | Sample D Analysis 028 LIZ-250-340 Copy of Run_ X . . . .
2 02-A041307 101%|Positive Cortrol |ID Analysis 028 LIZ-250-340 Copy of Run_ )( . . . .
3 03-A041307 101% | Negative Contre|ID Analysis D25 LIZ-250-340 Copy of Run_ X . . . .
4 04-Comp 25-34 | Sample ID Analysis D25 LIZ-250-540 Copy of Run_ X . . . .
5 03-Comp 26-38 | Sample D Analysis D25 LIZ-230-340 Copy of Run_ * . . . .
g LIZ-250-340 Copy of Run_ |_| ﬂ |_| |_‘
BN ©
Analysis Completed | ostep
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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PLOT VIEWS

Samples Plot — Reviewing Ladders, Controls, and Samples

Project Window:

1. First, check the ladders and controls in the project using the following steps. Ifa
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.

2. If there are two positive controls of the same date and time (i.e. high and normal),
you can remove one by selecting it in the Samabf the Project Window
then from the pull down menu select EditD2lete from Project 30K.

3. In the Samplesab of the Project Windowselect the sample rows you want to

view (i.e. ladders, controls, or samples) then click the plot bﬂ”!'ﬁdm) display
the plots (Analysis =Display Plots or Ctrl+L). Use the shift key oetbtrl key
to select multiple samples.

Plot button Samples tab

] GeneMapper ID %3.2.1 - *Untitle”.< gmid Is Logged ',

File Edit Analysis Wiew Tools

EF = r&] % lel (| L1 r gl > ‘ Takle Setting: |Analy3i3 Wiew v|m @ = B

= EProject Sarnple
Display Plots
le File

CARuRn__wyats
04-2CE0x1 TJOP- |04-0CEox1 TJDP- | Sample Co, Pro+ Analysis Profiler_Plus_w2

|Sample Marme

4, In the “Samples PIdtwindow toolbar there is Rlot Setting dropdown list  For
Identifiler and YFiler, selectAnalysis View.” For Minifiler, select “Mini
Analysis.” This will label the peaks with base pairs, RFUs and allele name.
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“Plot Setting” dropdown list

Samples Plot wi

= Samples Plot
File  Edit  Wiew Tools  Allsles

Flot Setting: IO analysis

Sl sl S = —
T ] | P | | B [ | 52

Sanple Hame sQo |0s 5Q

34 A0S007 LGOUFEIC

34 AGS0207 LEOOPEILC

[DES8135E ] D138317 1[D165533 ] [D=S1338 !:‘igt:_tsc;iceka
o | [ 1 for x-axis
i . zooming
|
5. Adjust the window zoom by right clicking above the plot pane and using the X

Axis Zooming dialog box to zoom into a specific range. Alternatively, hover the
mouse above the panel; it will change into a magnifying glass that can be used to
draw a box around a selected area to zoom in.

6. If you still have “no room for labels”, for example when you have many alleles
per locus such as the Allelic Ladder, it may be easier to review the sample in the
“Genotypes Plot” as described in Appendix E — Troubleshooting Guide, 3.
Genotypes Plot — Locus Specific Quality FlagBhe Genotypes Plot is an
alternate view option showing each locus in a separate pane. The locus specific
quality flags can only be viewed in the Genotypes Riodow.

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 Rlotdow 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 is highlighted and you will see

a list of three choices — Delete Allele(s); Rename Allele; History.

66-_B0Y_03 50 66 Positive Contrel 0702402 11:3 =]

[~ ] [DEsIITe || EAE3T] [DIBSEL
100 200

3000

2000

1000

-

i
0 o . e

R 3 30 15 1
103.17, 14453 208.69 204.00| 31221
3041 2543 270 1510 | [1679

oL

L4206

05

Left click /

—

f—

66-_B0%_03 fsa 66- Positive Condrel 070203 11:3 d
[ ] [DESIITY 21511 [DI8SE1

00 200 200 400 500

3000

2000

) u
phnt - j . A

[ 13 30 15 19

103 .17 144 53 1208 69 204 99| 131221

041 2543 2704 1519 1679

L
1481
o5 Delete Alleles)

Rename Allele b

Right click |G alon
to edit —7 =

4, Select Rename Allel@nother drop down menu will appear listing all of the
possible choices for alleles at that locus includidgand Custom
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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.

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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9. 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, highlight the necessary
samples from the Samplégb in the project window. From the Analysis
drop down menu, select “Analyze Selected Samplésgop up window
will ask for confirmation and state the action cannot be undone. Click
OK. Edit the sample(s) appropriately. If this action is done as a change
to the original project, there is no need to change the project name.

Create new tables and re-export the project.

10. If you mistakenly delete a peak instead of renaming it first try to undo by
selectingedit from the drop down menu then selaotdo. You can undo as many
changes as you made while that plot window was open, but if you close and re-
open the plot window you will not be able to undo.

11. To revert a deleted peak back to the original allele call, select the peak, right click,
then choose add allele callhen prompted for aadd allele commenleave it

blank.

a. The original allele call will be added to the peak but the word “changed”
will still appear in the label.

b. The word “changed” will not appear in the printed electropherogram, but
it will appear in the electronic editing sheet as a sample entry with no edit
comment.

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.
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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,

o e =1 ([ e o L= O | P o |
o[l |l [ & |
» ‘t;-mm.n..... “Qn

FII79
=0 100 11 120 130 1 150 180 170 130 200 210 220 230 2. 250 280 270 2800 B 200 210 220 230

Electronic Rerun Sheet

1. If a sample needs to be rerun, this too is electronically noted. Close the Sample
Plotswindow and return to the Samples tab in the Project Window

enter rerun code in UD1
Project Window: \

(7 )GeneMapper ID ¥3.2.1 - *H53030607_63M - gmid Is Logged In |2 x]

File Edt Analysis View Tools Help

TR EIE e B W

E-SProject Samples | Genatypes | -~

([ JRun_Hs3 2 [stat a

1 o | ot m oo
2 207.1 x |
3 35020207 1800F | 35-020207 1 300F |Postive Cortral | no sxport ID Anlysis Ilertifler 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 Iertifier_v2 CEGE HD_BES00  |Run HEZ 2w g |7 PEE2[QC
5 37-ABI_Control_C | 37-AE_Cortrol_C |Sargle o expart ID Analysis Iiertifler_v2 CEGSHDGSSI0 R HEIN} g | PES2jaC
G 36-ABI_Control_C | 38-AB1_Cortrol_C [Sample o expart ID Aralysis Iertifler_v2 CE_G5_HD_GS500  |Run_HS3_20(] 3¢ i oL [PEDT|GC
7 38-ABI_Control_C |38-AB1_Cortrol_C |Sample o expart ID Analysis Iertifler_v2 CEGSHD_BSSI0  |Run S0 @ [0 PEOT|ac
& 40-AB1_Control L |40-4E1_Cortrol T |Samgle o expart ID Anlysis Ilertifler vz CE G5 HD GSSI0  |Fun HE3 AN} (g 1 PEOT|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 teample statusthe second figurstands 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 the second time still produces
an off ladder allele, therefore it will ndte rerun. Rerun code: "N/A

e. A ID31 sample needs to be rerun at two separate parameters: one rerun at

normal parameter for a range of peaks removed and another to confirm an
off-ladder using rerun high. List both parameters separated by a comma.
Rerun code: *IN, "H

3. After entering a code, click outside of the cell for the data to export properly.
4, See the Appendixes B and C for a complete list of edit, system, and rerun codes.
Exporting Data for LIMS

Any case documentation developed outside of the LIMS should be scanned to a PDF
document and attached to the appropriate electronic case record

1. To export this information for use in the LIMS

a. First, in the Project Windowmake 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 Samplésble 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.
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3. The file must be exported as Text-tab delimited (.txt). Ensure this is selected and

click “Export Combined Table.”

Casework table setting

BRI

To make the data available for review, the project needs to be exported from
the Oracle database and placed on the network. Once on the network, the
reviewer will have to re-import the project into a local Genemapper station
before being able to review.

Exporting a Project

1. Click on Tools >GeneMapper Manager (Ctrl+M) or click on the Geneptap
Manager icon.

Select the project to export and click the “Expotiutton. A new window will open. Navigate

to the 3130krun folder through the “Save in” drop down box. In the “File narheX type in
the name of the run. The “Files of typbbx should be defaulted to Java serialized file (*.ser).
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GeneMapper Manager icon
Save in your 3130x! run folder

/ e

EFD’: ﬁ“% %HMLUHEM ||>v"'||Tab|eSeﬂihg:|||Analysis\f’iew LIEHJ@QHE |
E‘—@ Samples | Genmypeél

|Status |Sample Mame [Sample Type |Analysis Method [Panel  |Size Standard [RunMame  |S00 [SFWF [gfF Jos [s@ jubt jupz [upa
':"_; GeneMapper Manager x|
- i| [Run_HS2_200] %

Projects | Analvsis Methods | Table Settings | Plot Settings | Matrices | Size Standards |

Project Window:

JaeneMapper Iy - H enal3I2905 3

File Edit  Analesis Wiew Tools Help

I
Fun_HS2_ 200 % |l I

T R . T [ [#ot sameie IR ez 20 > [/
AL16_ID3 -3kY 22zec 2008-09-22 15:35:0 | gmic [@)Export Project <Athena032905_38IR_JT> x|
Athenal1 2806 _&M 2008-02-26 11:34:2 | amicl i Illj Run_HS2_2005-03-29_35 LI j- ) |
Athenal32805_59H 2005-04-08 13144 | gmicl |
Athena032905_38IR 2009-01-06 11:43:0/ gmid -
=l d 2009-01 -0 i -
Athena033105_66H 2008-04-08 13105 -
Athenal20307_B0-61H 2005-10-14 12:03:1 | gmicl -
Athenal 20307 _B0-61H JT  |2005-11-12 16:26:2 | grmic —
Athenat 20407 _E7N 2008-10-14 12:50:2 | gmic —
Athenal20407_E7M JT 2008-11-13 10:30:4 | gmicl —
Athenal20407_B8L 2008-10-15 11:06:5 | gmicl —
1]
Rename... - Save Az Import... | Export... |

File name: IAthen 52905_35IR_JT Save |
Files of type: Wserialized file (*.zer) - I Cancel |

Al o /
Snalysis Completed. | Stop
Export

Type in the ndme of your run

G. 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.
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3. To open the project you just imported, cktle = Open Project (Ctrl + O).

Select your project and click Open

Electronic Editing - Reviewer

1.

The reviewer should check the edits on the editing documentation against the
electronic data.

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”

The software always keeps the original allele assignments and a list of all the
changes made. If desired, the allele history can be viewed. See “Appendix E —
Troubleshooting Guide, 6. Allele Historydr instructions.

To change, revert, or add an edit into the documentation, the reviewer should
make the correction in the edit table.

In the GMID project, to revert an edited peak back to the original allele call, left
click on the allele to select it, then right click to Rename Allateother drop
down menu will appear listing all of the possible choices for alleles at that locus.
Select the correct allele assignment to re-label the peak. This change will still be
added to the history of that allele.

NOTE: Peaks can be selected and deleted together. For example when a sample
Is overblown, and you need to remove many peaks in a range, simply
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 all. Press the
delete key.

If the reviewing 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.

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” 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 network as described in the
previous section.

Once the project is exported, delete it from the project window in the
GeneMapper Manager.

Changes to any reviewed project can be saved under the same “reviewed” name.
However, the affected pages must be hand initialed by the analyst making the
changes.

H. PRINTING AND ELECTROPHEROGRAM GENERATION

The following are the page settings for the printer that can be checked by selecting File
from the drop down menu, then Page Setinile in the Samples Ploiew.

Table Tab Plot Tab
Page Setup LI Page Setup il
Tabi | it | Pl
= Page Order
Fart: |T|mes Mewy Roman j € Honor plots per pane
%" Print colurnn first
Size: |1n % Sl

¥ Use Screen Fort
[V Prirtt Al Data

I™ Start New Page

" Print row first

 Medium

" Large

Page Setup... | Ok | Cancel | Page Setup... | Ok | Cancel |
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x|
Media
size
Source: IAutomatically Select Ll
Orientation hargins
[A] & Portrait
left (in)  right (in)
" Landscape IE IEI.25
" Reverse Portrait tap (iny  hottom Cin)
0.24 IU.25
" Reverse Landscape l_
Ok | Cancel |
Printing: 1D28, YFiler, and MiniFiler
1. Printing is done separately for the allelic ladders, controls, and samples. All
allelic ladders in a project must be printed.
2. In theProject Windowunder the Sampldsb, select only the rows you want to
print.
3. Click the plots button.
4. In the Samples Plot window, select the plot setting from the drop down list

according to the system and sample type you need:

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
Controls

Print - Mini Samples

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.
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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:

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 the plate, then the PDF will
be saved as “23.pdf".

If the peaks appear unusually small against the baseline in the printed
electropherogram, follow the additional instructions in Appendix E -
Troubleshooting, 4. Printingand re-print the affected pages.

Printing: ID31Positive Control (PE) and Samples

1.

For ID31 Allelic Ladders and Negative Controls, use the associated ID print
views. Continue below for printing the Positive Control and Samples.

In theProject Windowunder the Samples tab, select the replicates of one sample

and its corresponding pooled sample (i.e. “trigger_swab_a”, “trigger_swab_b”,
“trigger_swab_c”, and “trigger_swab_abc”).

Click the plots button.

In the Samples Plot window, select the plot setting from the drop down list titled
“Print — ID31 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.

Back to Table of contents
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8. If the peaks appear unusually small against the baseline in the printed

electropherogram, follow the additional instructions in Appendix E.
Troubleshooting Guide, 4. Printingnd re-print the affected pages.

9. 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.
September 1, 2014 — STR project naming was standardized so that analyst’s initials are no longer required in the naming of

the project.

Back to Table of contents
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Quality Flags

ThePass(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 Qualitired 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 Code

Sizing Quality Override — This check
box marks the samples that have had the

size standard quality score overridden. SQO
This box can also be used to indicate if
the size standard has been reviewed.

Sample File Not Found- if the software]
cannot locate the .fsa files that
correspond to a project, a yellow “check”
flag is displayed. Re-import the run int
the GeneMapper® software.

Size Standard Not Found- A yellow
“check” flag is displayed when no size
standard is found in the sample. If a sige
standard has failed, it will be assigned pn  SNF
SQ value of 0.0 and “no sizing data” wi
be displayed in the “samples plot”
window.

SFNF

R

Off scale— This flag directs your
attention to overblown peaks whose
height [RFU] exceeds the range of the
collection instrument.

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 ig
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 valpe
of 0.0, and the corresponding sample will
display “no sizing data” in the “sampleq
plot” window.

(O}

=h

SQ

1%
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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:

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

Quality Flag in “Genotypes” tab Code

Allele Display Overflow — This check
box indicates that there are more alleles
at this locus than are displayed in the
current window view.

ADO

Allele Edit — This box is checked when
the allelic calls have been edited by the AE
analyst in the plot view page.

Off scale— This flag directs your
attention to overblown peaks whose
height [RFU] exceeds the range of the
collection instrument for each locus.

(0N

Out of bin allele — Displays a yellow

“check” flag when peaks are outside of
the bin boundary. These peaks are called
OL.

BIN

Peak Height Ratio— Displays a yellow
“check” flag if the ratio between the

lower allele height and the higher allelg
height are below 70%. This value can pe
set in the Analysis Methods Peak Qualjty
window.

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 [of
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

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER




© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

GENEMAPPER ID — QUALITY FLAGS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 227 OF 451

Quality Flag in “Genotypes” tab Code
Control Concordance— Serves as
quality assurance during STR analysis
A yellow “check” flag appears when thq
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 & OVvL
peak in the overlapped region is called
twice.

CcC

Revision History:
March 24, 2010 — Initial version of procedure.
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Editing Codes
Reason for Edit Edit Code Reason for Edit Edit Code
Pull-ups of peaks in any color
caused by a very high peak of 1 N ii ifacis 5
another color in the same on specific artitacts
basepair range of a sample
Shoulder peaks approx. 1-4 bp 2 Labels placed on elevated 6
bigger or smaller than main pegk baselines
Spikes or peaks present in all
Split peak due to "N" bands 3a colors in one sample 7
Split peak due to matrix over- 3b Dye artifact occurring at a 8
subtraction constant scan position
stutter in non-mixtures 4a Peak outside of printed scan range 9
tutt di houlder i
S u er Eiece ng shodiderin a 4b Initial peak of range removed -->
mixture
. Peak(s) within basepair range
0,
>20% stutter w/main peak 4c affected by overblown peak(s) *
plateau in non-mixtures
removed

DYS438, and +/-6 bp positions at DYS448 for Y STR systems.

++

This edit is applicable for stutter peaks in non-mixtures in +/-4 bp positions for both
Identifiler®, MiniFiler®, Yfiler®, and in +/-3 bp positions at DYS392, +/-5 bp positions at

This edit is applicable for stutter peaks preceding a shoulder in a mixture in the -4 bp

position for Identifiler and the -3, -4, -5, and -6 bp positions for Y STR Systems as

referenced above.

+++

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.

September 1, 2014 — Added additional information pertaining to YFiler.
August 14, 2015 — Removed references to PowerPlex Y.
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ReRun Codes
Sample Status Code
All peaks removed. *x
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
Identifiler I
MiniFiler F
Yfiler M
Do not rerun N/A
Parameter for Rerun Code
Normal (HCN) no code
High (HCN) R
1/5 dilution D.2
1/10 dilution D.1
1/20 dilution D.05
1/100 dilution 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.
August 14, 2015 — Removed references to PowerPlex Y.
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Genemapper ID Analysis Method Editor Settings

Identifiler 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 svailable
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
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
Ta 00O 4.75 0.0 0.0
Plus Stutter Ratio 0.0 0.0 0.0 0.0
Plus Stutter Distance From |0.0 0.0 0.0 0.0
Ta 00O 0.0 0.0 0.0
Amelogenin Cutoff |0_1

Range Fitter ... | Factory Defaults |

Analysis Method Editor - HID =

General I Al Peak Quality I Guality Flagsl

Peak Detection Algarithm: IAdvanced - l

Range: ~Peak Detection

Analysis Siziny

Peak Ampltude Threshaolds:
Partial Range LI IPartiaI Sizesj

l_ B: I?S R: I;.vs

Start PE |2300 Start Size: |75

Stop Pt: [a000 Stop Size:[450 6: |rs o: rs
Y I?s

~Soothing and Bazelining

Min. Peak Half Width: 2 pts
Stnoothing " Mone
) ) B
o Light Palynomisl Degree:
" Heavy Peak Window Size: 15 pts
Baseline Window: |251 pts Slope Threshold
Peak Start: 0.0
~Size Calling Method Peak End: 0o

= 2nd Order Least Squares
" 3rd Order Least Squares
" Cubic Spling Interpolation
% Local Southern Method
7 Global Southern Method

Factory Defautts |

OK | Cancel |

([=]

K Cancel |

Analysis Method Editor - HID =

Generall Allele I Peak Detecto Guality Flags I
[ Signal level

Homozygous min peak height 75.0

Heterozygous min peak height 7.0

~Heterozygote balance
Min pesk height ratio

Peak morphaology

Maix peak width (basepairs) 1

Pull-up peak
Pull-up ratio s

~Allele number

R

Maix expected alleles

Factory Defaults |

Analysis Method Editor - HID =

Generall AIIeIeI Peak Detedorl Peak Qualit |

Guiality weights are between 0 and 1.
Gwality Flag Setting:

Spectral Pull-up ID.S
Eroad Peak ID.S

Control Concordance

Lowy Peak Height

KRR

Out of Bin Allele ID.S Off-zscale
Overlap ID_S Peak Height Ratio

PaY Threshald

Pass Range: Lowy Quality Range:
Frorm ID.?S to1.0 From00to  |0.25

Gehatype Quality: From |0.735 to1.0 From0.0to |0.25

Factory Defautts |

Sizing Guality:

OK | Cancel |

OK | Cancel |
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MiniFiler Analysis Settings:

Analysis Method Editor - HID =

Genetral 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 =

Peak Quality I Guality Flagsl

Peak Detection Algarithm: IAdvanced - l

Range: ~Peak Detection

General I Allele

Analysis Sizing

Peak Ampltude Thresholds:
Partial Range LI IPartiaI Sizesj

:I?S— R:I?S—

B:
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
) ) 5
o Light Palynomisl Degree:
" Heavy Peak Window Size: 15 pts
Baseling Window: |251 pts Slagate Mt
Peak Start: 0.0
~Size Calling Method Peak End: 0o

" 2nd Order Least Squares
' 3rd Order Least Squares
" Cubic Spling Interpolation
7 Local Southern Method
7 Global Southern Method

Factory Defautts |

OK | Cancel |

OK Cancel |

Analysis Method Editor - HID =

Generall AIIeIeI Peak Detector

Guality Flags I

~Signal level

Homozygous min peak height

Heterozygous min peak height 750

~Heterozygote balance
Min pesk height ratio

Peak morphaology

Max peak width (hasepairs) 1

Pull-up pesk
Pull-up ratio o5

~Allele number

| 60N EE

Maix expected alleles

Factory Defaults |

Analysis Method Editor - HID =

Generall AIIeIeI Peak Detedorl Peak Quality

Guiality weights are between 0 and 1.
Ewality Flag Setting:

Spectral Pull-up W Control Concordance IT
Eroad Peak IF Lowy Peak Height IF
Qut of Ein Allele IF Off-scale lF
o s Peak Height Ratio e

PaY Threshald

Pas=z Range: Loy GQuislity Range:
Sizing Quality: From IU-T"S to1.0 From 0.0to ID.25
Gehatype Quality: From |0.735 to1.0 From0.0to |0.25

Factory Defautts |

OK | Cancel |

OK | Cancel |
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YFiler Analysis Settings:

Analysis Method Editor - HID

Peak Detector || Peak Quality | Quality Flags

Bin Set: |AmpFLSTR_YfiIer_Eiinset_v2 w |
Use marker-specific stutter ratio if available
Marker Repest Type : Tri Tetra Perta Hexa
Cut-off Yalue 003 003 003 003
Minus2 Ratio oo oo oo ]
Minus2, Distance From |00 oo oo 0.0
To |00 oo oo oo
Minus Stutter Ratio oo oo oo oo
Minuz Stutter Distance Fraorn 225 325 4.25 525
To |375 475 575 B7S
Plus Stutter Ratio oo oo oo ]
Plus Stutter Distance From |00 oo oo 0.0
To on 0.0 0.0 0.0
Amelogenin Cutoff

Range Filter ...

Factory Defautts

Analysis Method Editor - HID x|

Peak Qual'rtyl Cuality Flagsl

Peak Detection Algorithm: IAdvanced - l

General I Al

Rang

Analysis Sizing

Partial Range LI IPartiaI SizesLI
Start Pt (23300 Start Size |75
Stop Pt 10000 Stop Size: IH

~Smoathing and Baselining

" Naone
& Light
' Heawy

Baseling Window: |51 pts

Srmoothing

~Size Calling Method
" 2nd Order Least Squares
' 3rd Order Least Squares
= Cubic Spling Interpolation
% Local Southern Method
7 Global Southern Method

-Peak Detection

Peak Amplitude Thresholds:

s mRfs
G: I?s o I?s
v I
Min. Peak Half Width: 2 pts
Palynaomisl Degres: 3
Peak Window Size: 15 pts
Slope Threshold
Peak Start: 0o
Peak End: 0.0

Factory Defauts |

OK | Cancel |

Generall AIIeIeI Peak Detectao

~Signal level

Homozygous min peak height

Heterozygous min peak height

Heterozygote balance
Min pesk height ratio

Peak morphology

Maix peak width (hasepairs)

Pull-up pesk

Pull-up ratio 0.05

Allele number

Maix expected alleles

Factory Defaults |

Guality sweights are between 0 and 1.

|
Analysis Method Editor - HID xIF

Generall AIIeIeI Peak Detectorl Peak Glualit

Ewality Flag Setting:
Spectral Pull-ugp ID_S Control Concordance |1 o
Broad Peak ID_S Lowy Peak Height ID_S
Ot of Bin Allels |0.8 Off-scale |U-8
| ) ) I—
‘ Ovetlap 0 Peak Height Ratio 0.3
Py Threshold:
Pass Range: Lowy Giuality Range:
Sizing Quality: From 075 to1.0 FromD0Oto |0.25
Genotype Quality: From |0.75 to1.0 From00to |025

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.

May 1, 2015 — Removed references to Power Plex Y
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Genemapper ID-Troubleshooting Guide

1. REDEFINING THE SIZE STANDARD

1.1. PROBLEM: “No Sizing Data” message; red octagon in SQ column
[®)samples Plot =10 =l
File Edit View Tools Alleles Help
Plot Setting: I.&.nalysis Wigwy ;I P-Ll] ‘ ‘ Panes: |2 "” |..|_.|_| ||ﬁ£” |MM_
i ) | | | i [ |
Sample File |Samp1eNam |squ |us |sq
5. C10_06 f5a |'?5-FDB BIA M | | |. =]
o B 12 48 24 30 % 42 4% 54 €0 & 72 TR 84 80 96
- [ tosicng Data & _ClO_06d= ]
43
4

a. Select the flagged sample in the Sampédsof the Project Windowas
shown in the picture below.

P :!GeneMapper ID v3.2.1 - Size Standard Test - gmid Is Logged In ;|g|5
File Edit Analysis | Wiew Tools Help
& = | | By  Samples ChrlShift-+1 ‘ | [} | ‘Table Setting: ‘ ||Analysis Wi ﬂ | | | Jei=] | | B
ﬁm Genotypes Chrl+Shift+2
[ st ATbIEllnG Chri+ L Analysis Method Panel Size Standard Run Mame SQO |SFMWF O |SMWFj0S |S@ (U
1 p— T v |ID Analysis D31 LIZ-250-340 Copy of Run_ E mmm [=]
2 T ] tro[ID &natysis D31 LIZ-250-340 Copy of Run_ E mmm
3 P  fire[ID Analysis D31 LIZ-250-340 Copy of Run_ E mmm
4 v Show Navigator Crbrohitn [T ID Analysis D31 LIZ-250-340 Copy of Run_ E mmm
5 TT-EME U5090s at Tt |10 Anabysis 031 LIZ-250-340 Copy of Run_ . . . .
-1 T2-EMEG 030903 |MNegative Contro|ID Analysis 031 LIZ-250-340 Copy of Run_ . . . . -
7 T3-Alleleic Ladder | Allelic Ladder  |ID Analysis 031 LIZ-250-340 Copy of Run_ . . .
g 74-031105 0930 f|Positive Contral |ID Anakysis 031 LIZ-250-340 Copy of Run_ . . .
3 = 1031 LIZ. 340 C un_ B ™ B

Ve v S ssndbimrd

Stoo

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 - Size Standard Teskt - gmid Is Logged In - |0O0] =

b Analysis Wiew Tools Help

||% EHI J_UHE E@ ||E i||TableSeﬁing:H.ﬂ.nalysis\fiew LIEH %HE

Infa Raw Dsta | EPT Data |
75-_C10_06 fsa

1] 1000 2000 2000 4000 3000 E000 000 2000 000

I

L 1

160001

12000
2000 r

40004 |

Zompleted. | Stip

Raw data shows poor quality injection, this injection fails:

eneMapper ID ¥3.2.1 - Esther111808_90H - gmid Is Logged In ;l_
Edit  Analysis Wiew Tools Help

E’,". ||% EH. J_|_[||ﬁ M HE i||TableSeﬁing:H.ﬂ.nalysis\iiew LIEH %Hi

Infa Raw Data | EPT Data |
~05-111408.1100AN3_ED1 fsa

'?DIZIIZI SIIIIIID 4000 A000 &000 000 2000 anon

2000 =|I I I
E0an
000 ‘r‘l_?[ lniL
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C. Click on the Size Match Editor icc L 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.
(#)Size Match Editor x|
File Edit Wiew Tools
X1k &|
67-_C09_05.fsa Size Matches | Size Calling Curve
Sizing Quality = 1.0% Lﬂasul
K| [r
aK | Lancel | Apply |
e. Left click to select the peak that needs to be changed. The peak will be
highlighted in blue.
f. Right click on the peak which is mislabeled, a menu pops up, with add,

delete or change.

Hilg bdit  view  lools

X b &||
67- | Size Matches | Size Calling Curve
Sizing Quality = <1.0> Chverride 5102 |

1600 e 200 250 a00 450 400 a0

1200

200

400

- - . - | NP & IREN
000 7000 8000

o |[ET B

Ok | Cancel | Apply |
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g. 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, selebhinge a dropdown list appears with

the choices for that size standard. Choose the correct one. The peak will
be re-labeled.

(¥ size Match Editor x|
File Edit Wiew Tools
X b &
67-_C09_05fsa Size Matches | Size Calling Curve
Sizing Quality = <1.0= Owerride 52 |
Add '
200
1600
=50 Delete o 430 500
1200 change... & select SizelEd|
200
1000
400 139.0
1a0.0
T swo 0 eoon T oo [160.0
200.0
: I
I gy T
(]34 Cancel | Apply | 400.0
450.0

490.0
=00.0

Once all the changes are made, click on Applgpply the changes. And
then Okto close the window.

From theView drop down menu, select Samples to return to the Samples
tab. In the 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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2.

E:!GeneMapper 1D ¥3.2.1 -
File Edit Analysis W¥iew Tools Help

*Sjze Standard Test - gmid Is Logged In ;Iglll

E‘F = @]H% %HMM J_UH M || > ‘ ||Tab\eSeﬂing:‘||AnalysisView jm”@ %Hm
Samples I Genoty'pesl
Status |Sample Mame Sample Type  |Analysis Method Fanel Size Standard Fun Marme S0 |SFNF O |SNF |05 3@ |uDl
1 B7-031105 0930 .| Megative Cortre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . . =
2 58-031103 0930 ;| Megative Contre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . .
3 £9-031105 0930 . | Megative Cortre |ID Analysis D31 LIZ-250-340 Copry of Run_ . . . .
4 T0-EMEG 030905 |Megative Contre |ID Analysis D31 LIZ-230-340 Capy of Run_ . . . .
El 71-EMEG 030905 |Megative Cortre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . .
B T2-EMEG 030905 |Megative Contre |ID Analysis D31 LIZ-230-340 Capy of Run_ . . . . [
T T3-Alleleic Lackde | Allelic Ladder |10 Analysis D31 LIZ-250-340 Copy of Run_ . . .
g 74-031105 0930 | Positive Contral |ID Analysis D31 LIZ-250-340 Copy of Run_ . . .
k] h V3-FOEB1AH  |Sample ID Analysiz D31 LIZ-250-340 Copy of Run_ X . . . =
KIF e C
Progress Status .. | g

K.

Click on the green analyze butt! ® i the toolbar to re-analyze that
sample with the redefined size standard.

ADJUSTING THE ANALYSIS DATA START POINT AND STOP POINT

RANGE

2.1. PROBLEM: The data is too far to the left or right of the injection scan

range,

or the size standard is cut out of the analysis range and therefore

labeled incorrectly.

a.

b.

From theView drop down menu, select Raw Data.

In the raw data view, choose a start pdietween the dye blob region that
appears at the beginning of every injection, and the first required peak of
the size 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.

Choose a stop poi@nywhere 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 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'fr@r8er 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 far to the right and the last
two peaks of the size standard (490 bp and 500 bp) are cut out of
the visible range (as seen in the raw data view), the run can still
be analyzed by selecting the size standard named “L1Z-250-340-
490-500". In this case your stop pofot the analysis range
should be set to 10,000. Additionally, QC should be notified to
inspect the instrument as this occurrence is usually indicative of
a polymer leak.
e. From theView drop down menu, select Samples to return to the samples
tab.
f. Select the analysis method in the project window to highlight it blue, and

then double click to open it.

[# /GeneMapper ID ¥3.2.1 - *Athenal20407_72L - gmid Is Logged In
File Ed

it Analysis  Yiew Tools Help

=101 x|

Bt B BME » @ revesding
Sampleslt}enmypesl

Sl

Analysis Vi... Vlm ,@ =) ;a|

Status | Sample Mame Sample Type |Analysis hlethiod |F‘ane| Size Standard |
1 !”‘.’ F3-Allelic_Ladder | Allelic Ladder  [NENGE = D25 LIZ-250-340 -
2 e 34113007 1 000F | Positive Cortrol |ID Analysis D23 LIZ-250-340
3 !',,q 35-239h_Compo | Sample ID Analysis D25 LIZ-250-340 =

Progress

Status
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g. The Analysis Method Editowindow will automatically open to the Peak
Detectortab.
Analysis Method Editor - HID x|
General | allele |Pesk Detector| paak cuaity | Qusity Fiags |
Peak Detection Algorithin: [advanced =]
Ranges Peak Detection
Analysis =izing Peak Amplitude Thresholds:
Partial Range ;I IF'ar‘tiaI Sizes;l B: I?S R ITS
Start P 2500 Start Sizes |75
LR IR o [rs
Stop Pt [S000 Stop Size: (450
h i I?S
Smocthing and Easelining —
h. In the Ranges section, change the start pamd stop poinas necessary.

The only other setting that can be changed in this window is the Peak
Amplitude Thresholddor the color of the size standard. If the size
standard produced a low RFU signal this setting can be lowered to 25
RFU only in orange for Identifiler, MiniFiler and Yfiler.

I Click OK.

J- When you return to theamplegab, you will see that the samples have a
green arrow in the status column signaling that a setting has been modified
and it needs to be re-analyzed.

K. Click on the green analyze buttl ® in the toolbar to re-analyze with
the modified setting.

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 Windowselect the Genotypes tab, and then click the plot
button (Analysis ->Display Plots or Ctrl+L). This plot window dispia
each locus in a separate pane; this is called@emotypes Pl6t Here
you can clearly view each locus with its relevant quality flags. Once you
are in the plot view you can toggle between the SamplesaRtbthe
Genotypes Ploby going to the Project Windoand selecting the Samples
tab or Genotypetab.
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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 menknsure that
the off scale peak indication is checked on.

Samples tab Genotypes tab
Plot button

=[]
File Edit analysis view gToolefl Help
cf o= || 5% By | il L1 WS || e @ ||7enie setting | |[anatysis view ~|B| 83|
=-EpPraject | | Samples | cenctypes’
[Hcor |Status [Sample Name [Sarmple Type | &nalysis Method [Panel Size Standard [Fun Mame  |S@0 [SFWF s (o5 [sa
1 01 -Allelic Ladder 26 LIZ-250-340 _ =
2 02-£041307 101 £ | Posttive Control |ID Analysis D25 LIZ-250-340 Copy of Run_ [] H H (=
3 035-2041307 1012 | Negative Cortre|ID Analysis D25 LIZ-250-340 Copy of Run_ [] H H .
a Od-Comp 25-34 | Sample 1D Analysis D25 LIZ-250-340 Copy of Run_ [] H H .
5 O5-Comp 26-38 | Sample 1D Analysis D25 LIZ-250-340 Copy of Run_ [] H H .
3 OE-Comp 25-3C | Sample 1D &nalysis D25 LIZ-250-340 Copy of Run_ [] H H .
i = ' =
Analysis Completed. I Sito
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Locus Specific Quality Flags

f_?_::l]enotypes Plot -10] =l
File Edit “iew Tools Alleles Help
Flot Setting: IID Analysis LI @ | | Panes: |2 ‘I |_| ||ﬁgll |
Vi B | R | | e |
Samnple Name |us |nn-r |mm |LPH |sw |m |nn |r.:r.: |DVL !
34—M50207.1600H§|- | | |- |- | |- | |- =
[DZ51338 ]
s00 0 320 a30 40 330 360 370
4000
o P 4 /[L
oL 23
Pull-up / 32045 33913
from a Ga7 5873 == |
7858 RFU
peak in the Lo
blue CSF 4445
locus
34—1!.!]50207.16001"1!|- | | |- |- | | | |-
[D1%58433 ]
100 110 120 130 140
4000
oL 1=.2 15
2| pulkup el
from a Pull-up from
7672 RFU - a 8559 RFU
peak in the 12115 peak in the
green D3 blue D8 locus
locus =
d. Regardless of peak height, if the pink off scale indicator is not triggered,
the sample 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)
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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.

f. The quality flags in th&enotypesvindow 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 identify.

NOTE: The locus specific quality flags can only be viewed in the Genotypes
Plot window.

4. PRINTING

4.1. PROBLEM: The peaks in the printed electropherogram appear unusually
small.

a. The maximum RFU signal in each color is used to calculate the Y axis
cut-off value for the plot display.

b. When the analysis range includes too much of the dye blob region that
appears at the beginning of each run, the Y axis cut-off will be very high
because the blobs in the beginning of the run generally have high RFUs.
As a result, the true peaks will appear really small in the plot display.

C. 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.

d. 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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e. Do this individually for each color where the peak display is affected by
the high RFU blob region.

f. Print the electropherogram as described in section H. Printing

5. ALLELIC LADDER

5.1. PROBLEM: All of the peaks in the ladders and my samples are labeled
“oL".

Make sure that only the allelic ladders are designated as “Allelic Ladder” in the
Sample Typeolumn in 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 Plotsbutton in the toolbarl!ull'!“!I

Turn off all colors except the color in which the OL appears using the

N_| I o~

quick select color buttons in the tool

Turn the bins on by clicking on the Show Bimstton in the toolbar.

Zoom in to the locus where the OL appears. The bins for that locus will
be shaded in grey and you can determine what the true allele would be.

E

6. ALLELE HISTORY

6.1. PROBLEM: How do | know the history of an allele that was edited?

a.

Double click on the allele and a window opens with the allele history of
that peak. When an allele is created by the macro, it will read
“GeneMapper HID Allele Calling Algorithm” in the comments section.

The rest of the table describes the action taken on that peak. In this
example allele 15.2 was edited as pull-up. The action column describes
what was done to the peak and the comments column contains the editing
code.

(®)Allele History x|

Bazepair |Allele Mame |User Mame |Modification Date Action Commerts

12511 152 genicd 20081247 1651160 [Created  |Genetdapper HID Allele Calling Algorithm

12511 152 grnic 2005-12-17 16:95:535.0 |Edited 1

Kl | 3]
Export | (5],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 sampias of the project window Click the
Samples Plot button to view the electropherogram. IV dropdown menu,
select Allele Changes Any peak that was called and subsequently deleted will
appear with a strike out as depicted below.

e Prreivers v = SIER || rares F_ | | S [

[ | | e | | [ |
Sample Ele Saznple Name sQo [os |50
CTAaGL Y T=THEY Y XTI > ] =
[DEsTITS DZEISTE ]
20 a00
500
00
a0
00
Sy
I

1. SAMPLE HISTORY

7.1. PROBLEM: How can I see the run log for a sample to determine how the
run was injected and analyzed?

a. In the project windownder the samplesb, 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.
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8. TYPOGRAPHICAL ERROR IN SAMPLE
8.1. PROBLEM: There is a typo in the sample name.

In the project windowunder the Sampldsb, click on the sample name in the
Sample Nameolumn and correct the error.

9. TABLE ERRORS
9.1. PROBLEM: An error message occurs when making the allele table.

If you get an error message, this means that you have exported the combined table
while still in “Analysis View”.

Microsoft Yisual Basic

Run-time error 13"

Microsoft Yisual Ba x|

! "_\ Tvpe mismatch
L
Help |

Click “End” or “OK” to close the error window, and close the excel worksheet
without saving. Go back to your project in GeneMaPBpbr. In the Project
Window change the table setting drop down menu to “CasewoilRé-export the
combined tables, then re-import into a new excel worksheet.

Type mismatch

Contifue | End |

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.
August 14, 2015 — Removed References to PowerPlex Y.
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References —Allelic Ladders, Controls, and Size Standards
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Identifiler Positive Control
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MiniFiler Positive Control
isgsEs : | i o 1
i
02-Positive_temdrel_0$2609 1500_B01 f52 02-Poslive_condral_(92609 1500 ’._’._
7o 80 0 10@31]2"0 130 140 150 160 170 18LI@1ISU 00 210 22 30 240 ZﬁL B0 70 280 30 300
02-Positive_temdrel_0$2609 1500_B01 f52 02-Posilive_condral_0142603 1500 ’._’._
@]g 20 IDHSEI: 140 150 160 170 180 130 00 21‘0 30 240 30 B0 70 280 30 300
[
02-Positive_temdrel 082609 1500_B01 f5a 02-Posidive_ondral_0192603 1500 ’._’._
@lpo 20 1‘30 IFS:: 150 160 170 180 190 00 10 30 240 250 60 70 280 ZSIU 00
Blue (6-FAM) | D13S317| D7S820
11 7,12
Green (VIC) | AMEL D2S1338| D21S11
X, Y 20, 23 28, 31
Yellow (NED) | D16S539| D18S51
9,10 12, 15
Red (PET) CSF1PO| FGA
11, 12 24, 26
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APPROVED BY

PAGE

YFiler Allelic Ladder

L
an 00 Al 120 130 140 140 160 170 180 140

D54 56 DY5389 1 DyE390
[ [
(18
D54 58 D19

L L B B
200 210 220 230 240 0 260 bl 0 0 300 30 320 330 340

iz o] o o

LYs383 DYE3m

Dvs438

DYS385 11

DY5385

400
200

500
400
200

é@

DYEE 35 oyzagz  TRI
GO0

400
200

Y GATA H4 DYS437 DY5438 DYS448 HEXA
PENTA i
0
[i]
; e
[» SR
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YFiler Positive Control
Male_Posiiive_Condrol_062413.0945_1_B01 £33 02-Msle_Posifive_Coniral 062413 [ % | |
@ 20 I 13’013@53:?1 150 160 170 I 1’@ 200 10 0 z30 Zlﬂ[I @zsu 270 za0 230 3[I1I 20 320 330
Male_Posiive_Cendrol_062413.0945_1_B01 £33 02-Male_Posifive_Coniral 062413 [ % | |
@ I Ic — 200 10 I" 0 z30 @fass 250 260 270 za0 230 300 20 320 I 330
~Male Posilive_Cendrol 062413 0945_1_B01 £5a 02 Male_Posifive_Conird_062413 % | |
[ DV5393 ] [ D¥5391 ] [ DYsaae ] [ DV563E ] L - —
Male_Posifive_Condrol_062413.0945_1_B01 fsa 02-Nlale_Posifive_Canirol 062413 | ¢ . .
0 160 170 = 131‘6(:437 190 200 2!10 = ;:;(5438 Z30 240 50 260 2?0‘R DY:::8 290 200 Eald 320 330'
Blue (6-FAM) DYS456 DYS389I DYS390 DYS389ll
15 13 24 29
Green (VIC) DYS458 DYS19 DYS385a/b
17 15 11, 14
Yellow (NED) DYS393 DYS391 DYS439 DYS635 DYS392
13 11 12 24 13
Red (PET) Y GATAH4 | DYS437 DYS438 DYS448
13 15 12 19
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YFiler Size Standard (LI1Z GS500)

2000 200 340
200
129 150160

100
2000 75

000

ao00 ' 4000 ' 5000 Go00 7000

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.
May 1, 2015 — Removed references to Power Plex Y
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PAGE
255 OF 451

Default Table and Plot Settings

TABLE SETTINGS — ANALYSIS VIEW: SAMPLES SETTINGS

(@) Table setting Editor x|
General Genotypes
~Samples Table Setlings

~Column Settings: ~Font Setting=:

Showe  |Column Filtering jCDntent 5 IAriaI ﬂ
1 |W | Status Showe &l Records |
21O |Gemple File Show &l Records i IH
3 | |5smpleMame Showe Al Recaords
4 | r |Sample D Show Al Records
s [Comments Show All Records
6 |7 [Ssmple Type Show &l Records |
?_ | Specimen Category Show Al Recards INJ’A
& |  |Analysis Method Showr Al Records
a [+  |Fanel Show &1 Records
10| 7 |Size Standard Show All Records
M |Matrix Showy All Records
12 | rd |Run Marne Shiovw Al Records
13 | - |Instrumerrt Type Show All Records
14 | N |Instrumerrt D Show Al Records
15 | Fun Date: & Time Showe Al Recards
16| [~ |Reference Data Shovw Al Records JlN’lA
17| W Sizing Guality Overridden Showe Al Records [EEL
18| & Sample File Mot Found Showye Al Records [
19| [ |Msatrix Mot Found Show Ml Records |4
20 | " |Size Standard Mot Found  |cpow all Records |
rl | 7 |Off-scale Show Al Records |
2| @ |Sizing sty Show 4l Records 1A
E I~ Lzer Defined Caolumn 1 Show All Recards
Rl v Uszer Defined Column 2 Show All Records
2%\ W Uzer Defined Column 3 Show All Recards

4] |

Showy | Hide: |
ok, | Cancel |
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TABLE SETTINGS — ANALYSIS VIEW: GENOTYPES SETTINGS

() Table Setting Editor X
—ienotypes Table Settings:
- Column Settings: Font Settingz:
Showy | Colutnn Fitterirg Canteni
11 | Sample File Show &l Records 1= Fort IAriaI -
2 | |3ample MName Show &1l Records S Iﬂ
3| |SemplelD Showe All Records
4 |7 |RunMame Show All Records
5 | |Panel Showe All Records
B | |Marker Show Al Records
TP |bve Show &)l Recards A
B | | Al Showe All Records
8- |siz= Show All Records
10 |Height Show All Records e
11| [ |Pesk Area Showe All Records
12| |DataPoirt Showe &l Records
13| |Mutation Showe All Records
14| 7 |AECommert Shove &1l Records
15 Integration Comments Showe A Records
16 | @ Allele Display Overflow: Show All Records MIA
17| 7 |Mlels Ecit Show &l Records | MA
18| Ot From Clustering (SMPIE | oo o) Records 7,
19| |Off-scale Show &l Records | M
4| | 3
Showy | Hicle |
—&llele Settings
Murmber of Llleles IF - Keep tllele, Size, Height, Area, Data Paoint, Mutation and Comenent together

Dk, Cancel
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TABLE SETTINGS — ANALYSIS VIEW: GENOTYPES SETTINGS (continued)

(# ) Table Setting Editor

General

Samples

x|

—ienotypes Table Settings:
Colurmn Settings: Fort Settitgs:
Showy | Colutnn Fitterirg Canteni
20| [0 |Share Peak (M) Show &l Records | H Font: IAriaI LI
21| [T |OneBasepair Mllele (M) |ghow all Records M size: [11
2 Single Peak Arifact (M) Show Al Records i,
23| [0 |=plt Peak (M) Show &l Recards |8
24| Out of Bin Allele Show A Records A1
25| W Peak Height Ratio Show Al Recards A,
26| Loy Peak Height Showe &l Records | MA
7| |Spectral Pull-up Shaw &l Recards | NA
2|V Allele Murntber Show Al Recards A
20| 7  |BroadPeak Shaw &l Recards |
300 Dauble Pesk (SHP) Show Al Recards MIA
3 Marran Bin (3MPY Show Al Recards [
32| Control Concardance Show All Records MIA
&3 W Cweerlap (HIDY Show Al Recards A
3| [0 |CrossTalk Show &l Records | MA
[0 |sendtype Guality Show &l Records |
3BT Uszer Defined Column 1 Show Al Recards
T Uzer Defined Column 2 Show All Records
3BT Uszer Defined Column 3 Show Al Recards I
4| | v
Shione | Hidle |
—&llele Settings
Murmber of Llleles IF - Keep tllele, Size, Height, Area, Data Paoint, Mutation and Comenent together

oK

Cancel
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TABLE SETTINGS — CASEWORK VIEW:

(¥ Table Setting Editor

General SammES Genotypes

SAMPLES SETTINGS

Samples Table Settings:
rColumn Settings: Font Settings:
Show | Column Filterit Contert
1| [t Show all Recards |MiA ok o =
2 | |=ampleFie Show Al Records s IH
3| W |Sample Mame Show &l Records
4 |7 |SsmplelD Showy &l Records
5 | |Commerts Showy Al Records
B | |Sample Type Show Al Recards | M
7 |F |Specimen Category Show Al Recards  |M&
§ | |Analysis Method Show All Records
8 | |Panel Showe All Records
10| [ |Size Standard Showe All Records
1|7 |Matrix Showe & Records
12| 7 |RunMame Showe All Records
13| Inatrurment Type Show &)l Records
14| |Instrument ID Showe All Records
15|~ |RunDste & Time Show &l Records
16 | [T |Reference Data Show Al Recaords | M8
17| & Sizing Quality Overridden  |gpow al Records | S
18 | [T |Sample File Mot Found Show &l Recards | M8
19| [ |Matrix Not Found Show Al Recards | M4
20| [ |Size Standard Mot Found  |spow all Records M8
21| |ott-acale Show Al Recaords | M8
2| |Sizing Qualty Show &l Records |
el v User Defined Column 1 Show All Records
M| Uzer Defined Columnn 2 Show Al Records
5| User Defined Column 3 Show All Records
| | B
Showy | Hidle |

Ok | Cancel
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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
L | | Satnple File Show Al Records 1= rart |Arial ﬂ
2 | |Bample Mame Showe &1l Recards s IH
3| |SamplelD Show &l Records
4 |7 |RunMame Show &Il Records
5 | |Panel Show All Records
B | |Marker Showe All Records
7w |Dve Show Al Records | M
B | |Alele Show All Records
8 | |Size Showe All Records
10| [T |Height Show Nl Recards =
M| [ |Peak Area Show &Il Records
12|  |bataPoirt Showr All Records
13| [0 |Mutation Showy Al Records
14| |AE Comment Showe &l Records
15| Intearstion Comments Showe &)l Records
16| Allele Dizplay Overflow Show Al Recards P&
17 | 7 |Alels Edt Show &l Recards [MA
18| Ormit From Clustering (SMPIE: | gy 00 all Recards A
19| |Off-scals Show &)l Recards |4 M
1| | r
Shioe | Hicle: |
—&llele Settings
Mumber of Alleles IF - 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

General | Samples | Genatypes]

~Genotypes Table Settings:
rColumn Settings: Fort Settings:
Showy | Calumn Fittering Canterd
20| |Sharp Peak (M) Show AllRecards  |MA |2 Fort IAriaI ﬂ
21| |oneBasepair Alele M) |chow sl Records N size: f11
2\ Single Peak Artifact (M) Shawe All Records i,
23| [0 |Splt Peak (M) Show &l Recards |
24| Out of Bin Allele Show Al Recards MIA
25| 7 |Peak Height Ratio Show Al Records | MA
ELRN Lowy Peak Height Show Al Recards MiA
27 Spectral Pull-up Showe &l Records | MA
28| [0 |Alele Number Shaw &l Recards |
28| [T |BroadPesak Show &l Records |
- Double Pesk (SHP) Show All Records M7,
3 Marrose Bin (SMP) Show Al Recards MiA
320 Cantrol Concardance Show Al Recards [
3| |Overlap (HID) Show Ml Records | MA
M |erossTalk Show &l Records |
AN Genotype Guslty Showe &l Records | MA
3 U=zer Defined Column 1 Show Al Records
TN Uszer Defined Column 2 Show Al Recards
3| Uzet Defined Colunn 5 Show All Records I
1| | v
Shioe | Hicle: |
—&llele Settings
Mumber of Alleles IF - Keep &llele, Size, Height, Area, Data Paint, Mutation and Comment together

oK

Cancel
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PLOT SETTINGS: ANALYSIS VIEW

Analysis View: Sample Header

Plot Settings Editor x|

~Sample Header Settings:

Showe [ Column
1 ™ Sarnple File

2 | ¥ Sarnple Marme

Parnel

4 ] Sizing Cuslity Owverridden

S| Off-zcale

E | v Sizing Cuality

Shiowy | Hidle |

Ok | Cancel |
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Analysis View: Genotype Header

Plot Settings Editor |

Generall Sample Heacer

izing Tablel Labelsl Display Seﬁingsl

~Genotype Header Settings:
Showy | Column
U = | Sample File =
2 |\¥ Satnple Matne
3 - Parel
41 harker
5| W Off-zcale
| Sharp Peak (M)
T One Bazsepair Allele (W)
8 Single Peak Artifact (M)
8 | Split Peak (i)
10| Out of Bin Allele =

Showe | Hidle |

Ok | Cancel |

Plot Settings Editor x|

General | Sample Header  Genatype Header | Sizing Tale | Labels | Display Settings |
~Genotype Header Settings:

|Shnw |COIumn

M| ¥ Peak Height Ratio -
121 Lovwy Peak Height

13| @ Spectral Pull-up

14| @ Allele Mumber

15| # Broad Peak

16| Diauble Peak (ZMP)

17 farrawy Bin (5P

18 | ¥ Contral Concaordance

19| Cwverlap

20 Genatype Quality =

Shioey | Hide |

Ok | Cancel |
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Analysis View: Sizing Table

Plot Settings Editor x|
—Sizing Table Settings:
Column Settings: Font Settings:
Showe | Calumn
10 |D\,r'e.l'SampIe Pesk ot IArlaI LI
2 \¥ Sample File Mame e I'I1
3~ Marker
4 ¥ Allele
I Size
6 |V Height
T Ares
5 | Data Point
Shiow | Hicle: |
Ok | Cancel |

Analysis View: Labels

Plot Settings Editor x|

Generall Sample Headerl Genotype Headerl Sizing Takle Labels | Display Seﬂingsl
~Show Labels: —Withen opening the Plot Window:

Label 1: IAIIeIe Cal jv I Show data tyvpe prefixes
Lakel 2: ISize "I [V Show type of edit

Label 3 IHeight ~] ™ Irvvert mutart labels
Lahel 4 IAE Comment vl Lakel Colar: ID\,n'e Color-Barder ;I

Font: |Times Mewy Ramat ;I

Size: IEl 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 and Genotype plots:

Panes: 2 ;I

BT ] bl dl%|5
H-Axis: |Eiasepairs ﬂ ‘r‘-.&xis:lScale ircdividually ﬂ
¥ Toolar ¥ Showe Off-scale

For Sample plot only:
LI I BT
B 28l il o]

~For Genotype plat only:

Marker Margin: IS bp

(8], Cancel
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PLOT SETTINGS: PRINT — IDENTIFILER ALLELIC LADDER

Print — Identifiler Allelic Ladder: Sample Header

X
General | Genotype Headerl Sizing Tablel Labelsl Display Seﬁings'
rSample Header Settings:
Showe | Calumn
1 |Sample File
2= Sample Mame
3 Fanel
4 Sizing Guality Cverridden
5 |- Off-zcale
E | Sizing Guality
Shaw | Hicle |
OK | Caticel |
Print — Identifiler Allelic Ladder: Genotype Header
x|

General | Sample Header Genatype Header | Sizing Table | Labels | Display Seftings |

rGenotype Header Settings:
Showe |COIumn
1 Il Sarnple File
2= Sample MName
3 C Parel
4 0 Marker
5 Qff-zcale
8 Sharp Peak (M)
T COne Basepair Allele (W)
8 - Single Peak Artifact (M)
| Split Peak (M)
o Cut of Bin Allele =
Showe | Hidle |

OK | Cancel |

Boxes 3 — 20 are unchecked
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Print — Identifiler Allelic Ladder: Sizing Table

Plot Settings Editor x|

Lakels I Dizplay Settings I

Generall Sample Headerl Genotype Header

Sizing Table Settings:

rColumn Settings: Fort Settings:
Shoene | Column
1 ||Dyer‘3ample Peak Fort: IAriaI =
2 | |3ample File Name Size: |11
iV Marker
4 | Allele
5V Size
5 | W Height
- Area
g | Diata Point

Shavy | Hide |

OK Cancel |

Print — Identifiler Allelic Ladder: Labels

Plot Settings Editor |

Gerersl I Samiple Header | Genatype Header | Sizing Takle Lakels I Dizplay Settings I
Show Labels: ~then opening the Plot Windom:

LeREl IAIIeIe cal :,' [ Show data type prefixes
Lakel 2 |Size -[ [ Showe type of edit
Lakel 3 [Mome vl [ Invert mutarnt labels

Label 4 [one =] Lakel Color: |y Color-Barder =]

Fort: ITimes Mew Raman |

Size I:5 j'

QK | Cancel |
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Print — Identifiler Allelic Ladder: Display Settings

Plot Settings Editor x|

—hen Opening The Plot wWind o

" Uszethe display seftings last used for this plot
i+ Uze these display seftings:

—Far both Sample and Genotype plots:

Panes: Q

PR AT Y P M A
X-Auis: [Basepairs =l v-pis[scaie indivicualy 7|
¥ Toolar ™ Show Off-scale

—Far Sample plot only:

(W] [ Jul
1= T

—Far Genotype plat anly:

Marker Marin: IS bp

QK Cancel
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PLOT SETTINGS: PRINT — IDENTIFILER 28 CONTROLS

Print — Identifiler 28 Controls: Sample Header
x|

I Genotype Headerl Sizing Tahle | Labelsl Dizplay Seﬂingsl

General S

~Sample Header Settings:

Showe | Column
1 | Sarmple File
2 ¥ Sarmple Mame
3| Panel
L Sizing Guality Overridden
s\ Off-zcale
& Sizing Guality

Showe | Hicle |
Ok | Cancel |

Print — Identifiler 28 Controls: Genotype Header
|

General | Sample Header  Genotype Header | Sizing Table | Labels | Display Settings |

Fenotype Header Settings:
Showe | Column
T Sample File =
2 |V Sample hame
3 - Panel
4 Marker
5 Cff-zcale
IR Sharp Peak (M)
T Cne Bazepair Allele (hd)
a8 | Single Peak Artitact (M)
9 Split Peak (M)
LA Cut of Bin Allele =
Shiowy | Hicle: |

Ok | Cancel |

Boxes 3 — 20 are unchecked
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Print — Identifiler 28 Controls: Sizing Table

Plot Settings Editor |
~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 | Allele
5 | W Size
6 | V¥ Heighit
T Ares
8 |V Drata Poirt
Showe | Hide |
Ok | Cancel |
Print — Identifiler 28 Controls: Labels
Plot Settings Editor |
| Display Settings I
~Show Labels: —WWhen apening the Plot wind o

Label - JAllle Cal jv [ Show dats type prefixes

Lahel 2 ISize "I [~ Show type of edit

Label 3 IHeight vI [ Invert mutant labels

Lakel 4 INone 'I Lakel Colar: IDye Color-Border j

Font  [Times New Roman =1
Size: I5 j'
Ok Cancel
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APPROVED BY
NUCLEAR DNA TECHNICAL LEADER
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Print — Identifiler 28 Controls: Display Settings

Plot Settings Editor

General I Sample Headerl Genatype Headerl Sizing Table I Labels
—hen Opening The Plot wWind o
" Uszethe display seftings last used for this plot

i+ Uze these display seftings:

Panes: Q
[E3 15 | L

—Far both Sample and Genotype plots:

bl b4 S

W-Axis: IBasepairs

¥ Toolbar [ Show Off-scale

=l v-pis[scaie indivicualy 7|

—Far Sample plot only:

(W] [ Jul
1= T

—Far Genotype plat anly:

Marker Marin: IS bp

QK Cancel
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PLOT SETTINGS: PRINT — IDENTIFILER 28 SAMPLES

Print — Identifiler28 Samples: Sample Header
x|

I Genotype Headerl Sizing Tahle | Labelsl Dizplay Seﬂingsl

General S

~Sample Header Settings:

Showe | Column
1 | Sarmple File
2 ¥ Sarmple Mame
3| Panel
L Sizing Guality Overridden
s\ Off-zcale
& Sizing Guality

Showe | Hicle |
Ok | Cancel |

Print — Identifiler28 Samples: Genotype Header
|

General | Sample Header  Genotype Header | Sizing Table | Labels | Display Settings |

Fenotype Header Settings:
Showe | Column
T Sample File =
2 |V Sample hame
3 - Panel
4 Marker
5 Cff-zcale
IR Sharp Peak (M)
T Cne Bazepair Allele (hd)
a8 | Single Peak Artitact (M)
9 Split Peak (M)
LA Cut of Bin Allele =
Shiowy | Hicle: |

Ok | Cancel |

Boxes 3 — 20 are unchecked
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Print — Identifiler28 Samples: Sizing Table

Plot Settings Editor |
~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 | Allele
5 | W Size
6 | V¥ Heighit
T Ares
8 |V Drata Poirt
Showe | Hide |
Ok | Cancel |
Print — Identifiler28 Samples: Labels
Plot Settings Editor |
| Display Seftings I
~Show Labels: —WWhen apening the Plot wind o

Label - JAllle Cal jv [ Show dats type prefixes

Lahel 2 ISize "I [~ Show type of edit

Label 3 IHeight vI [ Invert mutant labels

Lakel 4 INone 'I Lakel Colar: IDye Color-Border j

Font  [Times New Roman =1
Size: I5 j'
Ok Cancel
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Print — Identifiler28 Samples: Display Settings

Plot Settings Editor x|

—hen Opening The Plot wWind o

" Uszethe display seftings last used for this plot
i+ Uze these display seftings:

—Far both Sample and Genotype plots:

Panes: Q

B sl ] lb e b4
X-Auis: [Basepairs =l v-pis[scaie indivicualy 7|
¥ Toolar ™ Show Off-scale

—Far Sample plot only:

(W] [ Jul
1= T

—Far Genotype plat anly:

Marker Marin: IS bp

QK Cancel
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PLOT SETTINGS: PRINT — IDENTIFILER 31 POSITIVE CONTROL (PE) AND
SAMPLES

Print — ID 31 PE and Samples: Sample Header
x|

FI Genatype Headerl Sizing Table | Labelsl Displaty Seﬂingsl
—Sample Header Settings:

General :3ar

Show  |Calumn
1 0 | Sample File
2= Sarnple Mame
3 Panel
11- Sizing Guality Overricdden
5 Off-zcale
5 | Sizing Guaality

Shavy | Hicle: |
QK | Cancel |

Print — ID 31 PE and Samples: Genotype Header
x|

Generall Sample Header  Genotype Header | Sizing Tahle I Labkels I Display Settings |

rGenobype Header Settings:
Showe | Column
1 [l Sample File =
K~ Sample Mame
EN Panel
4 10 arker
s Crff-scale
B Sharp Peak (M)
O Cne Bazepair Allele (M)
g |- Single Peak Arifact (M)
NN | Splt Peak (M)
o Cut of Bin Allsle .ﬂ

Showy | Hicle |
Ok | Cancel |

Boxes 3 — 20 are unchecked
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Print — ID 31 PE and Samples: Sizing Table

Plot Settings Editor x|
Generall Sample Headerl Genatype Header 5 I Labelsl Dizplay Sertingsl
—Sizing Table Settings:
—Column Settings: Font Settings:
Show | Column
1 r | DverSample Pesk Faont: IAnaI Bilack LI
2 |F |Sample File Name ) Iﬂ
3Ir Marker
4 |V Allele
R Size
6 |7 Height
T Area
i\ Diata Paint
Showy | Hicle: |
Qi | Cancel |

Print — ID 31 PE and Samples: Labels
B

i| Dizplay Settings I

~Show Labels: —WWhen apening the Plot wind o

Label - JAllle Cal jv [ Show dats type prefixes

Lahel 2 ISize "I [~ Show type of edit

Label 3 IHeight vI [ Invert mutant labels

Lakel 4 INone 'I Lakel Colar: IDye Color-Border j

Font  [Times New Roman =1
Size: I5 j'
Ok Cancel
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Print — ID 31 PE and Samples: Display Settings

Plot Settings Editor x|

—hen Opening The Plot wWind o

" Uszethe display seftings last used for this plot
i+ Uze these display seftings:

—Far both Sample and Genotype plots:

Panes: Q

B sl ] lb e b4
X-Auis: [Basepairs =l v-pis[scaie indivicualy 7|
¥ Toolar ™ Show Off-scale

—Far Sample plot only:

e e |

—Far Genotype plat anly:

Marker Marin: IS bp

QK Cancel
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PLOT SETTINGS: PRINT — IDENTIFILER 31 NEGATIVE CONTROLS

Print — ID 31 Negative Controls: Sample Header
x|

rI Genotype Headerl Sizing Tahle | Labelsl Dizplay Seﬂingsl

General
~Sample Header Settings:
Showe | Column
1 | Sarmple File
2 ¥ Sample Mame
3| Panel
L Sizing Guality Overridden
s\ Off-zcale
& Sizing Guality

Showe | Hicle |
Ok | Cancel |

Print — ID 31 Negative Controls: Genotype Header
|

General | Sample Header  Genotype Header | Sizing Table | Labels | Display Settings |

Fenotype Header Settings:
Showe | Column
T Sample File =
2 |V Sample hame
3 - Panel
4 Marker
5 Cff-zcale
IR Sharp Peak (M)
T Cne Bazepair Allele (hd)
a8 | Single Peak Artitact (M)
9 Split Peak (M)
LA Cut of Bin Allele =
Shiowy | Hicle: |

Ok | Cancel |

Boxes 3 — 20 are unchecked
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Print — ID 31 Negative Controls: Sizing Table

Plot Settings Editor |
| Labelsl Disglary Seﬂingsl
~Sizing Table Settings:
—iColumn Settings: Font Settings:
Showy | Calumn
1 |DyeISample Peak el IArlaI LI
2 |\¥ Sample File Marne Size: I11
3 Marker
4 |V Allele
5 | W Size
6 | Height
T Area
& | W Diata Paoint
Shiowsy | Hicle: |
Ok | Cancel |
Print — ID 31 Negative Controls: Labels
Plot Settings Editor x|
| Dizplay Settings I
~Show Labels: TUthen opening the Flot wiind o

Label 1: IA”EIE Call jv [ Show data type prefixes

Lakel 2 ISize 'I [ Show type of edi

Label 3 IHeigh‘t 'I I Invert mutant lsbels

Lakel 4: INnne vl Lakel Color: IDye Color-Border j

Font: |Times Mew Roman ;I
Size: IS j'
Ok, Cancel
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Print — ID 31 Negative Controls: Display Settings

Plot Settings Editor x|

—hen Opening The Plot wWind o

" Uszethe display seftings last used for this plot
i+ Uze these display seftings:

—Far both Sample and Genotype plots:

Panes: Q

B sl ] lb e b4
X-Auis: [Basepairs =l v-pis[scaie indivicualy 7|
¥ Toolar ™ Show Off-scale

—Far Sample plot only:

(W] [ Jul
1= T

—Far Genotype plat anly:

Marker Marin: IS bp

QK Cancel
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PLOT SETTINGS: PRINT — YFILER ALLELIC LADDER

Print — YFiler Allelic Ladder: Sample Header
xl

rI Genotype Headerl Sizing Tablel LabeISI Dizplay Seﬂingsl

~Zample Header Settings:

General i°

Show | Column
1 | Sample File
2 |7 Sample Mame
ERE Panel
L Sizing Quality Crverridden
Eli Off-scale
8 Sizing Cuality

Shaowy | Hicle |
Ok | Cancel |

Print — YFiler Allelic Ladder: Genotypes Header
xl

I Sizing Tablel Labelsl Displary Seﬂingsl

General | Sample Header

Genotype Header Settings:
Showy | Calumi
1 |- | Sample File =
2 | W Sample Mame
3O Panel
L Marker
S| - Off-zcale
5 | Sharp Peak (M)
T Cne Bazepair Allele (W)
8 Single Peak Artitact (M)
Nl Split Peak (M)
10| Cut of Bin Allele =
Shove | Hidle |

OK | Cancel |

Boxes 3 — 20 are unchecked
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Print — YFiler Y Allelic Ladder: Sizing Table

Plot Settings Editor x|
Generall Sample Headerl Genatype Header 5 I Labelsl Dizplay Sertingsl
—Sizing Table Settings:
—Column Settings: Font Settings:
Show | Column
1 |Dyes"3ample Peak P IAH&I LI
2 |F |Sample File Name ) Iﬂ
3w Marker
4 |V Allele
R Size
6 |7 Height
T Area
i |V Diata Paint
Showy | Hicle: |
Ok | Cancel |

Print — YFiler Allelic Ladder: Labels
x

| Display Seﬂingsl
~Show Labels: ~When apening the Plot Wind o

Lakel 1: IAIIEIE Call "I I Show data type prefixes

Label 2: ISize "I [ Show type of edit

Lakel 3: INone vl [ Irwvert mutart (akbets

Lakel 4 INone 'I Label Color; ID\;‘E Color-Barder ;I

Fort:  |Times Mews Roran =1
Size: I5 j'
oK Cancel
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Print — YFiler Allelic Ladder: Display Settings

Plot Settings Editor

General | Sample Header | Genotype Header || Sizing Table | Labels | Dizplay Settings
—ihen Opening The Plot Wind ow

{:} U=ze the display settings last used for this plot
{i} U=ze these display settings:

—Far bath Sample and Genotype plots:

Panes: 4 b
Bl COEIE) ()%=
H-Aois: |E‘ESEF'EWS V| ‘r’-.-'l'-.xis:|5|:ale indivicuslly V|

Toolkar Shiowy Off-zcale

—Far Sample plot only:

(W) (e
[

Far Genotype plat only:

Marker Margin: bp

[ Ok H Cancel
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PLOT SETTINGS: PRINT — YFILER CONTROLS

Print — YFiler Controls: Sample Header
X

General ;S

I Genotype Header' Sizing Table' Labelsl Display Seﬂings'
~Sample Header Settings:

Showe | Column
1 - | Sample File
2 W Sample Mame
30 Panel
4 Sizing Quality Overridden
50 Otf-scale
B | ™ Sizing Guality

Show | Hide |
OK | Cancel |

Print — YFiler Controls: Genotypes Header
xl

I Sizing Tablel Labelsl Displary Seﬂingsl

General | Sample Header
Genotype Header Settings:

Showy | Calumi

- | Sample File -

Sample Mame

=

Panel

Marker

Off-scale

Sharp Peak (M)

One Bazepair Allele (W)

Single Peak Arifact (M)

w| @m| -] m| ;| & w| ] =

Splt Peak (M)

aa|ajoaiomaa

Cut of Bin Allele

=
o

Shaw | Hicle |
OK | Cancel |

Boxes 3 — 20 are unchecked
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Print — YFiler Controls: Sizing Table

Plot Settings Editor x|
Generall Sample Headerl Genatype Header 5 I Labelsl Dizplay Sertingsl
—Sizing Table Settings:
—Column Settings: Font Settings:
Show | Column
1 |Dyes"3ample Peak P IAH&I LI
2 |F |Sample File Name ) Iﬂ
3w Marker
4 |V Allele
R Size
6 |7 Height
T Area
i |V Diata Paint
Showy | Hicle: |
Ok | Cancel |

Print — YFiler Controls: Labels

Plot Settings Editor x|

Generall Sample Headerl Genatype Headerl Sizing Tahle i Dizplay Seﬂingsl
~Show Labels: —When opening the Plot Window:

Lakel 1: IAIIeIe Call "I I Show data type prefixes

Lakel 2: ISize "I [ Showe type of edit

Label 3: IHeigm vl [ Invert mutart labels

Lakel 4: INone v| Lakel Colar: ID\;‘E Color-Border ;I

Font: |Times Mew Roman |

Size: I:5 j'

Ok Cancel
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Print — YFiler Controls: Display Settings

%)

Plot Settings Editor

Genetal | Sample Header | Genotype Header | Sizing Table Labels|
—When Opening The Plot wWindow

{:} Uze the dizplay settings last used for this plot
'@' Use these display settings:

—Far both Sample and Genotype plots:

Panes: 4 W
B o =)
H-Ais |BESEF'3W3 V| ‘r’-.&xis:|5-:ale incivichually V|

Toalbar Shovwy Off-zcale

—Far Sample plot anly;

() (e
[E ()

~For Genotype plat only:

Marker Margin: b

[ Ok H Cancel
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PLOT SETTINGS: PRINT — YFiler SAMPLES

Print — YFiler Samples: Sample Header
X

I Genatype Header' Sizing Table' Labelsl Dizplay Seﬂings'

General |-

~Sample Hea

g

Showe | Column
1 - | Sample File
2 W Sample Mame
30 Panel
4 Sizing Quality Overridden
50 Otf-scale
B | ™ Sizing Guality

Show | Hide |
OK | Cancel |

Print — YFiler Samples: Genotypes Header
x|

4| Sizing Tablel Labels' Displary Seﬂings'

General' Sample Header G

renotype Header Settings:
Shawy | Column
10 | Satnple File B
2 | W Sample Mame
3 - Panel
L harker
5 Off-soale
8 " Sharp Peak (M)
T One Bazepair Allele (W)
g | Single Peak Aritact (M)
| Split Peak (M)
10|~ Cut of Bin Allele -
Showe | Hide |

Ok | Cancel |

Boxes 3 — 20 are unchecked
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Print — YFiler Samples: Sizing Table

Plot Settings Editor x|
Generall Sample Headerl Genatype Header 5 I Labelsl Dizplay Sertingsl
—Sizing Table Settings:
—Column Settings: Font Settings:
Show | Column
1 |Dyes"3ample Peak P IAH&I LI
2 |F |Sample File Name ) Iﬂ
3w Marker
4 |V Allele
R Size
6 |7 Height
T Area
i |V Diata Paint
Showy | Hicle: |
Ok | Cancel |

Print — YFiler Samples: Labels

Plot Settings Editor x|

Generall Sample Headerl Genatype Headerl Sizing Tahle i Dizplay Seﬂingsl
~Show Labels: —When opening the Plot Window:

Lakel 1: IAIIeIe Call "I I Show data type prefixes

Lakel 2: ISize "I [ Showe type of edit

Label 3: IHeigm vl [ Invert mutart labels

Lakel 4: INone v| Lakel Colar: ID\;‘E Color-Border ;I

Font: |Times Mew Roman |

Size: I:5 j'

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.

© NYC OFFICE OF CHIEF MEDICAL EXAMINER




© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

GENEMAPPER ID — DEFAULT TABLE AND PLOT SETTINGS

DATE EFFECTIVE APPROVED BY PAGE
05-01-2015 NUCLEAR DNA TECHNICAL LEADER 288 OF 451

Print — YFiler Samples: Display Settings

%)

Plot Settings Editor

Genetal | Sample Header | Genotype Header | Sizing Table Labels|
—When Opening The Plot wWindow

{:} Uze the dizplay settings last used for this plot
'@' Use these display settings:

—Far both Sample and Genotype plots:

Panes: 4 W
B o =)
H-Ais |BESEF'3W3 V| ‘r’-.&xis:|5-:ale incivichually V|

Toalbar Shovwy Off-zcale

—Far Sample plot anly;

() (e
[E ()

~For Genotype plat only:

Marker Margin: b

[ Ok H Cancel
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PLOT SETTINGS: MINIFILER ANALYSIS VIEW

MiniFiler Analysis View: Sample Header

Plot Settings Editor x|

~Sample Header Settings:

Showe [ Column
1 ™ Sarnple File

2 | ¥ Sarnple Marme

Parnel

4 ] Sizing Cuslity Owverridden

S| Off-zcale

E | v Sizing Cuality

Shiowy | Hidle |

Ok | Cancel |
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MiniFiler Analysis View: Genotype Header

Plot Settings Editor x|

I Sizing Tablel Labels | Dizplay Seﬁingsl

~Genotype Header Settings:
Shaowy | Colurmn
11 | Sample File - |
2 ¥ Sample Mame
3 Panel
1 ¥ harker
e Off-zcale
& - Sharp Peak (M)
- One Bazepair Allele (M)
a - Single Peak Aritact (M)
R Split Pesk (M)
10| Out of Bin Allele -
Shiovay | Hide |

OK | Cancel |

5-20 are blank

MiniFiler Analysis View: Sizing Table
|

| Labelsl Dizplay Seﬂingsl

Generall Sample Headerl Genhotype Header

~Sizing Table Settings:
—Colurnn Sedtings: Fort Settings:
Shaowe | Calumn
1 = |Dye.l’SampIe Peak i IAriaI j
2 | W Sample File Narme Size: I11
I = Marker
4 | Allele
5 W Size
8 | W Height
¥ Area
8 |V Diata Paint
Shovwe | Hide |

Ok | Cancel |
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PLOT SETTINGS: PRINT — MINIFILER CONTROLS
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Print — MiniFiler Controls: Display Settings
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PLOT SETTINGS: PRINT — MINIFILER SAMPLES
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Print — MiniFiler Samples: Display Settings
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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.
May 1, 2015 — Removed references to Power Plex Y
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STR Results Interpretation

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 possible background and stutter
peaks, only peaks that display intensity above the minimum threshold based on validation
data — 75 Relative Fluorescent Units (RFU’s) — are labeled as alleles.

A. Computer program processing steps for raw data:

1. Recalculating fluorescence peaks using the instrument-specific spectral
file in order to correct for the overlapping spectra of the fluorescent dyes.

2. Calculating the fragment length for the detected peaks using the known in-
lane standard fragments.

3. For Identifiler 28, Identifiler 31, Minifiler, and YFiler (systems with an
allelic ladder) — comparing and adjusting the allele categories to the sizing
of the co-electrophoresed allelic ladder by calculating the off sets (the
difference between the first allele in a category and the first allele in the
allelic ladder at each locus).

4, For Identifiler 28, Identifiler 31, 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.

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER

FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

STR RESULTS INTERPRETATION

DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 302 OF 451

Manual Removal of Non Allelic Peaks

Additional non-allelic peaksmay occur under the following instances (Clark 1988,

Walsh et al. 1996, Clayton et al. 1998), which may be manually edited. Make sure not to
remove any labels for potential DNA alleles. All edits must have a reference point on the
editing sheet. When in doubt leave the peak labeled for review. Mixture samples must
be edited conservatively and only electrophoresis artifacts can be eliminated. Peaks in
stutter positions cannot be edited for mixtures, except when masked, (see D4).

A. Pull-up

1. Pull-up of peaks in one color may be due to very high peaks in another
color. Pull-up is a spectral artifact that is caused by the inability of the
software to compensate for the spectral overlap between the different
colors if the peak height is too high.

2. The label in the other color will have a basepair size very close to the real
allele in the other color. The peak that is considered an artifact or “pull
up” will always be shorter than the original, true peak. It is possible for a
particularly high stutter peak in for example blue or green, to create pull
up in red or orange.

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”.

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.
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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 “A” to the terminus of the
amplified product (“N+1” band). Since allele calling is based on N+1 bands, a
complete extra “A” addition is desired.

1.

Split peaks due to incomplete non nucleotide template A addition should
not occur for samples with low amounts of DNA

Split peaks can also be an electrophoresis artifact and attributed to an
overblown allele. Additional labels can be edited out.

Split peaks may occur in overblown samples or amplicons due to matrix
over-subtraction. For example, an overblown green peak may dip at the
top where a pull up peak is present in blue and in red. The yellow peak
will also display over-subtraction with a dip at the peak’s crest. In this
instance, the allele call on the left hand peak is usually edited.

D. Stutter — 4bp smaller than the main allele for most systems, 3, 4, 5 and 6bp
smaller that the main allele for Yfiler

(Peaks one 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)

In addition, for single source samples, potential stutter peaks may be
removed if they are within 20% of the larger peak for Identifiler and
Yfiler.

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.

E. Non specific artifacts
This category should be used if a labeled peak is caused by a not-previously
categorized technical problem or caused by non-specific priming in a multiplex
reaction. These artifacts are usually easily recognized due to their low peak

height and their position outside of the allele range.

For YFiler™, this edit is applicable for artifacts at the +/- 2bp position for
DYS19.

F. Elevated baseline

Elevated or noisy baseline may be labeled. They do not resemble distinct peaks.
Sometimes, an elevated baseline may occur adjacent to a shoulder peak.

G. Spikes

1. Generally, a spike is an electrophoresis artifact that is usually present in all
colors.
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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 Identifiler 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.

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).

These artifacts may or may not appear in all samples, but are particularly
apparent in samples with little or no DNA such as the negative controls.

Removal of a range of alleles

Mixed samples which contain overblown peaks must be rerun. Refer to the
GeneMapper ID Analysis Section for more information.

All manual removals of peak labels must be documented. This also serves as
documentation for the technical review. Check the appendix for the correct peak
assignments to each allelic ladder and the expected genotype of the positive control.
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Il. Detection of Rare Alleles

A. Off-lad

1.

5.

der (OL) Alleles

A peak labeled as an OL allele may be a true allele not represented in the
allelic ladder or may be a migration artifact. To ensure that it is not a
migration artifact, an OL allele must be confirmed by another instance of
the OL allele from any sample that was run separately.

Examine the OL allele closely in comparison to the ladder. If it is not at
least one full basepair from a true allele, it is likely not a real off-ladder
allele.

If an OL allele does not appear to be a true off-ladder allele (ex., if itis
0.55 bp away from the closest allelic ladder allele call), the sample should
be rerun or re-injected in order to determine the correct allele call.

If an OL allele appears to be a true off-ladder allele based on its sizing in
comparison to the ladder, determine whether the sample needs to be rerun:

a. A rerun or re-injection is required if:
 The OL allele is not seen in any other sample in the case.
» Other samples from the same case have the same OL allele,
however all samples were run within the same injection. At least
one sample must be rerun or re-injected to confirm the OL allele.

b. A rerun or re-injection is naequired if:

* The sample with the OL allele is deemed inconclusive or will not
be used for comparison purposes.

* Another sample in the case has the same OL allele present and the
other sample was run in a different injection. This confirms that
the OL allele is not due to a migration artifact.

* The OL allele is seen only in the minor component and there are
too few alleles for comparison

Alleles that are within the range of the ladder, or are either one repeat

larger or one repeat smaller than the ladder, and are called by the software
need not be rerun (e.g., a “19.2” at FGA or a “20” at D3S1358).
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6. If an OL allele is labeled by the software as “OL” and is more than one

repeat larger or smaller than the ladder for that locus, or if there is an
unlabeled peak apparent outside the bin for a locus, then follow the
guidelines in steps 2 and 3 above to determine whether the sample needs
to be rerun.

Once an OL allele has been confirmed by another sample, rerun, or re-
injection, this allele may be assigned the appropriate allele call based on
its measurement in comparison to the allelic ladder if it is between alleles,
or by using “<” or “>” if above or below the range of the ladder for that
locus.

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. 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.

Subtypes displaying incomplete repeat units are labeled with the number
of complete repeats and a period followed by the number of additional
bases.

The Y chromosome allele nomenclature is also based on the number of
core repeats and follows the nomenclature suggested in Evaluation of Y
Chromosomal STRs (Kayser et al 1997) and the one used in the European
Caucasian Y-STR Haplotype database (Roewer et al 2001).

B. Electropherograms

1.

Capillary electrophoresis plot data containing case specific samples are
part of each case record.
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2. The table reflects the number and allele assignments of the labeled peaks

visible on the electrophoresis plot. The electrophoresis plots are the
basis for results interpretation.

3. The electrophoresis plot will display peak height information, unlabeled
peaks, intensity differences that may indicate the presence of a mixture,
and will show all peaks at each locus.

4, Looking 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.
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.

iii. Go to Viewmenu enter a fixed y-scale fBlot Options,
Main Window Lower Panel. Generate the new
electropherogram plot documentation. Do not save
changes.

C. Plot states “no size data available”
I. None of the peaks were above threshold

il. The original data which may be visible in the raw data file
of GeneMapper ID displays visible peaks below the sizing

threshold.
d. Distinct unlabeled peak in locus with similar height as
“*homozygous” allele. Refer to Section Ill — Detection of Rare

Alleles.
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V. Interpretation of controls
A. Electrophoresis Controls

1. Allelic Ladder

Evaluate the allelic ladder for expected results — Refer to GeneMapper 1D
“References — Allelic Ladders, Controls, and Size Standards” Section.

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 be run at a different (lower
or higher) injection parameter or dilution than the corresponding
samples and the amplification set can pass.

d. Positive controls amplified in Identifiler 31 can be amplified in
triplicate within one amplification set (e.g. replicates a, b and c).
See section 4 for additional information regarding these controls.

3. Electrophoresis Run with Failed Positive Control
a. Electrophoresis Run containing one Positive Control

I. Fill out an Electrophoresis Failure Report or a Resolution
Documentation and indicate the Positive Control will be
rerun
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ii. Retest the Positive Control

a) If the Positive Control passes, then rerun the
complete Amplification Set with the retested
Positive Control. (The entire amplification set,
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.
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 documentation

2 Retest the (failed) Positive Control
a) If the Positive Control passes; the Amplification Set
passes

b) If the Positive Control fails; the Amplification Set
fails. Complete the STR Control Review
documentation indicating the “sample set will be re-
amplified”

C. Reruns / Re-injections

An injection set consisting of reruns or re-injections must have at
least one Positive Control
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Table 2 Interpretation of Electrophoresis Runs

Controls / Status Resolution
Allelic Ladder - Pass Run passes
Positive Control — Pass
Allelic Ladder — Pass Refer to Section 3

Positive Control — Falil

Allelic Ladder(s) — Fail
Positive Control — Falil

Run fails

Fill out Electrophoresis Failure
Report/ Resolution
Documentation

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 amplification set

Incorrect genotype

- Could be caused by ill-
defined size standard, other
Genotyper problems or samp
mix-up

Rerun fails to give correct typ

Reanalyze sample, if not able
resolve, rerun amplification
product

e

eRe-amplify amplification set

OL alleles
- possibly Genotyper problem

Rerun amplification product
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4. Electrophoresis Run containing triplicate Positive Controls amplified in

Identifi

a.

ler 31

The alleles which repeat in at least two of three amplifications are
considered part of the composite. The composite for the Positive
Control must pass in order for the amplification to pass, meaning
that alleles of the Positive Control must repeat in at least two of
three amplifications for the amplification set to pass. See section
VIII, Guidelines for reporting samples amplified with Identifiler

for 31 cycles for additional information regarding the composite.

If any replicates of the positive control do not give the correct type,
follow the table below as a guideline.

TABLE 4 Retesting Strategies for Positive Controls amplified with Identifiler 31.
Treatment of ggsrgré?lttﬁus
ID31 Triplicate PE Replicate(s) pass? e Course of action
amplification
Controls
passes?
Replicates a, b and ¢ Yes Yes None
Replicates a, b and c; At least one fails Failed replicate(s) should be rg-
First run due to extra peak(s Yes aliquoted and injected at same
or missing peak(s) parameters
ganed (;epllcate(s); At least one fails The failed replicate(s) cannot be
=2econdrun due to extra peak(s) Previously passed used as an electrophoretic
or missing peak(s) control for future injections
Replicates a, b and c; One replicate has Failed replicate should be re-
First run poor size standard Yes injected at same parameters
(not overblown)
Failed replicate; Replicate has poor Failed replicate should be re-
Secondrun size standard (not| Previously passed aliquoted and injected at same
overblown) parameters
Replicates a, b and c; One replicate has Failed replicate should be re-
First run overblown size Yes injected at a lower parameter
standard and/or re-aliquotted as necessary
Replicates a, b and c; At least one fails Failed replicate(s) should be rg-
First run due to overblown injected at lower parameters
mi £518 Lo Yes : 4
peaks resulting in and/or re-aliquotted as necessary
OL allele(s)
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Follow this table as a guideline, however more situations may arise. If the composite
does not pass after the first run, re-aliquot and/or re-inject affected replicates as
needed. If a failed replicate does not resolve itself, it should not be used as an
electrophoretic control for future injections.

NOTE: Samples may not be amplified/run in Identifiler 31 if the composite does
not pass. All peaks should be removed from electropherograms for samples
associated with a failed Identifiler 31 triplicate positive control.

B. Extraction Negative and Amplification Negative Controls

1. Minifiler negative controls, and Identifiler 28 and Yfiler negative controls
injected under normal parameters:

a. Evaluate 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
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Table 5 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 that amplified DNA migh

be masked
Alleles detected — Initial Run Rerun
Alleles detected — Rerun Re-amplify control

Alleles detected — Re-amplification  Extraction set fails
All samples must be re-extracted

Table 6 Retesting Strategies for Amplification Negative Controls
Amplification Negative Result Course of action

No data available Rerun

- No orange size standard in lane
Misshapen orange size standard | Control passes if no peaks are

peaks present
Run artifacts such as color blips or| Edit
spikes Rerun only if artifacts are so

abundant that amplified DNA
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 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.

il. If a negative control fails following injection with “high”
parameters but passes with injections under “normal”
parameters, data from samples in the amplification set
injected with “high” parameters fails accordingly, whereas
data from samples injected with “normal” parameters
passes.

3. Identifiler 31 Controls

Negative controls can display spurious allele peaks and still pass, unless:

a.

The allele occurs in two of the two or three amplifications, which
indicates potential contamination instead of drop-in. If this
happens 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.

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.
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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, whereas data from
samples injected with “optimal” or “low” parameters passes.

Refer to the Table 6 to determine whether data for ID28 and ID31

samples may be used with respect to the pass/fail status of the
associated controls at ID28 and ID31 injection parameters.
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TABLE 7 Interpretation of samples and Retesting Strategies for Negative Controls
amplified with Identifiler 31.
Interpretation
'éreNatmerJt of Samples may NOT be
-Neg/M’con . e
Negative Result | Course of action | Samples may be amped/run in:
Controls amped/run in: (All peaks should be removed
from electropherograms)
Amplified in Identifiler 31, Identifiler
Identifiler 31; PASS None 28 (any parameter). N/A
Run on H
parameters
Amplified in Controls should be
Identifiler 31; re-aliquoted and
First runon H FAIL injected at H N/A N/A
parameters parameters again
Amplified in Controls should be
Identifiler 31; FAIL re-injected at N N/A N/A
Secondrun on H parameters
parameters
Amplified in Identifiler 31 injected at N Identifiler 31 injected at H
Identifiler 31; or L, Identifiler 28
Runon N PASS None injected at | or IR
parameters
Amplified in Controls should be
Identifiler 31; FAIL re-injected at L N/A N/A
Run on N parameters
parameters
Amplified in Identifiler 31 injected at | Identifiler 31 injected at H ang
Identifiler 31; PASS None L, Identifiler 28 injected | N
RunonL at | Identifiler 28 injected at IR
parameters
Amplified in Identifiler 31, Identifiler 28
Identifiler 31 Controls may b_e_ (any parameter)
' FAIL amped in Identifiler] N/A '
Run on L o8
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 8 Interpretation of samples and Retesting Strategies for Extraction/Microcon

Negative Controls amplified with Identifiler 28.*

Treatment of Interpretation
, Samples may NOT be
E-Neg/M’con . e
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
Amplified in Controls should be
Identifiler 28; re-aliquoted and
First run on IR FAIL injected at IR again N/A N/A
Parameters
Amplified in Controls should be
Identifiler 28; FAIL re-injected at | N/A N/A
Secondrun on
IR Parameters
Amplified in I Identifiler 31 and Identifiler 2§
Identifiler 28; Identifiler 28 injected at | | . _.

PASS None . injected at IR
Runon | and YFiler
Parameters
Amplified in Controls may be
Identifiler 28; amped in Y-STR’s Identifiler 31 and Identifiler 28

FAIL N/A S
Runon | as needed (all injection parameters)
Parameters

IR = High injection for Identifiler 28 samples at 5 kV 20 sec
I = Normal injection for Identifiler 28 samples at 1 kV 22 sec

*

If a negative control is amplified in Identifiler 28 initially, there may not be enough volume for Identifiler

31 amplification
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VI. Reporting Procedures

Evidence samples must meet the concordant analyses and “duplicate rule.” To improve
workflow, evidence samples may automatically be duplicated regardless of DNA

concentration

A. Guidelines for Reporting Allelic Results

1.

Items listed in results tables should be limited to samples that are used to
draw important conclusions of the case, including all deconvolutions.
Genotypes are not reported and should not be inferred, i.e., if only a “7"
allele is found; it should be reported as 7. Alleles and/or peaks are listed
in the results tables regardless of intensity differences, based on the
reporting criteria below.

If an allele meets the above reporting thresholds and fulfills the
concordant analyses and the duplicate rule as stated in the General PCR
Guidelines, then the allele will be evaluated for the results table in the file.

For samples amplified in Identifiler 31 or Identifiler 28, small loci may be
overblown in order to visualize larger loci. In these instances, use the data
from an injection with lower parameters (or run at a dilution) for the
overblown loci whereas data from injections with higher parameters may
be used for allelic assignments for larger loci. In this manner, a complete
or near complete profile may be determined. Regarding the small loci at
high injection parameters, remove the peaks if they are overblown and
consider the locus inconclusive at the high injection parameters.

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 new size peak does not have
more than one allele peak, and

C. The new size peak is also detected in the duplicate run.

2. All alleles that are not present in the allelic ladder should be identified by
their relative position to the alleles in the allelic ladder. The peak label
should show the length in base pairs and this value can be used to
determine the proper allele nomenclature. A D7S820 allele of the length
274 bp in Identifiler, is located between alleles 10 (271 bp) and 11 (275)
and has to be designated 10.3. The off-ladder allele should be reported
using this nomenclature.

3. Off-ladder alleles which fall outside the range of the allelic ladder at that
locus should be reported as < or > the smallest or largest allele in the
ladder.

C. Discrepancies 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 heterozygote type in one
multiplex and the pseudo-homozygote in the second. The heterozygote
type is the correct type and should be reported.

VII. Guidelines for Interpretation of Results

The purpose of these guidelines is to provide a framework which can be applied to the
interpretation of STR results in casework. The 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. Equipped with these guidelines, analysts should rely on
professional judgment and expertise.

A. First evaluate the profile in its entirety to determine whether the sample is
composed of one or more contributors.

1. For Low Template (LT-DNA) samples, refer to the interpretation
section of the manual for samples amplified with 31 cycles.

2. A High 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 Identifiléit

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.

3. If an additional allele is present at only one or two loci, these alleles may
be the result of a low level mixture detected only at those loci. The source
of these allele(s) cannot be determined. The sample may be interpreted
according to the guidelines for single source samples.

a. No conclusions can be drawn regarding the source of these alleles
that cannot be attributed to Male or Female Donor X.

b. Moreover, no comparisons can be made to this allele(s).

4. Samples that do not meet the single source criteria listed above should
be considered mixed samples.

B. DNA results may be described in one of three categories, designated as “A”,

“B”’ or HCHl

1. Samples and/or components of samples with data at all targeted loci

should 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 to mixtures where DNA

profiles were determined at less than the targeted number of loci.
At least 4 complete loci or at least 5 loci including those assigned a
“Z" if the “Z” designation was due to potential allelic sharing or
dropout, should have been determined.

C. Mixtures where the DNA profiles of the major and the minor
contributors could not be determined and peaks were noted below
threshold, or allelic dropout is suspected.

3. Samples and/or components of samples categorized as “C” should not
be interpreted or used for comparison. This category includes the
following:

a. Too few peaks labeled
I. Single source HT-DNA samples with fewer than eight
labeled peaks over four STR loci
il. HT-DNA single source profiles with fewer than eight
alleles over four loci
iii. Single source LT-DNA samples with fewer than eight
labeled peaks over six STR loci in the composite

iv. LT-DNA single source profiles with fewer than eight
assigned alleles over six loci
V. Single source YSTR data samples with fewer than four

alleles over four YSTR loci

Vi. Mixed HT-DNA samples with fewer than 12 labeled peaks
over six STR loci

Vii. Mixed LT-DNA samples with fewer than 12 labeled peaks
over eight STR loci in the composite
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viii.  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.

*Note: If after deconvolution, the deduced profile of the major
contributor has fewer than eight assigned alleles over four STR
loci for HT-DNA samples or eight assigned alleles over six STR
loci for LT-DNA samples, the sample should be interpreted as a
mixture for comparison only.

Too many peaks labeled

I. Mixed HT-DNA samples that show seven or more labeled
peaks (repeating or non-repeating) 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

Other sample characteristics

I. Mixed HT-DNA samples that show excessive number of
peaks below the detection threshold seen over many loci

il. Mixed LT-DNA samples that show excessive number of
non-repeating peaks above or below the detection threshold
seen over many loci

iii. 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 drastic inconsistencies between
replicates.

Use the Not Suitable for Comparison/Inconclusive documentation

to record the reason for categorizing a sample as category “C”. For

mixtures which can be deconvoluted for the major contributor, but

are not suitable for comparison to the minor contributor, as

described above in 3a IV, document the reason.

NOTE: The interpretation protocols detailed below and in the ID31 interpretation
section accommodate samples from categories A and B.
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C. Interpretation of single source samples.

1. For LT-DNA samples refer to the interpretation section of the manual for
samples amplified with 31 cycles.

2. HT-DNA samples may be used if they fulfill the concordant analysis and
duplicate 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".

5. Peak height imbalance is a feature of heterozygotes. Refer to tables 10a
and 10b for OCME Identifilét 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.

a. Apply caution when interpreting samples with labeled peaks below
250 RFU or samples that show a pattern of degradation.
Regardless of the height of labeled peaks at other loci, if the peak
in question is less than 250 RFU, this could be a false homozygote
and a “Z” should be assigned to the locus to indicate the possibility
of a heterozygote.

b. Consider whether the single labeled peak is at a large and/or less
efficient locus. In Identifiler, these loci are: CSF1PO, D2S1338,
D18S51, FGA, THO1 and D16S539. Consider also whether the
single labeled peak is in the last labeled somfueach color. For
example, in Identifiler, if CSF has no labeled peaks and a single
labeled peak is seen at D7S820, this could be a false homozygote.
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D. Mixture Deconvolution
1. For LT-DNA samples refer to the interpretation section of the manual
for samples amplified with 31 cycles.
2. There 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.

3. Take the following general guidelines into consideration when

evaluating a mixed sample.

a. For a deduced profile, a locus may be deemed inconclusive for the
deduction; however, this data might still be useful for comparison.

b. 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 contributors are very minor.

ii. If multiple amplifications are performed, and at a locus,
one allele is seen in just a single amplification.

C. The major contributor may be determined using the specific

guidelines in the following sections without using an assumed

contributor.

I. Mixture ratios and potential allele sharing can be used to
evaluate genotype combinations; however, the PHRs of the
allelic pairs should meet the specific guidelines described
in the following sections.
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il For potential allele sharing, consider all possible genotype
combinations at each locus and chose the one fulfilling the
mixture ratio expectation. If there are two or more genotype
combinations fulfilling the mixture ratio expectation, the
DNA profile at that locus will either include a “Z” or be
deemed inconclusive.

For some samples, the DNA profile of the minor contributor may
also 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.

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 mixed sample.

2) An elimination sample such as a boyfriend, family
member, or witness, and those DNA alleles are seen
in the mixed sample.

3) A previously determined profile present in another
sample within the case, and those DNA alleles are
seen in the mixed sample.

il. The report must state this assumption as follows:
“Assuming that (insert name A here) is a contributor to this
mixture,...” refer to the “STR Comparisons” procedure for
further details.
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4. The first step in mixture deconvolution is to determine whether the

sample meets the concordance policy.

a.

A single amplification that fulfills the concordance policy and is
suitable for deconvolution may be used. However, in order to
deconvolute samples amplified with less than 250 pg of DNA
template, 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 VII D for details),
duplication is not required.

il. Moreover, concordant mixtures used for comparison only
do not need to be duplicated.

In order to fully resolve components of mixtures 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 second injection, data
from the second injection may be used for that locus.

il. Similarly, if a large locus generates more data from the first
injection than another, the data from the first injection may
be used for that locus.

If duplicate amplifications are performed with the same DNA

template amount follow the specific guidelines below for

deconvolution.

5. The second step in analysis is to estimate the number of contributors
to the sample.

a.

A minimum number of contributors to a mixed profile can be
estimated using the locus or loci demonstrating the largest number
of labeled peaks.
At least two contributors:
I. If there are three or more labeled peaks at a locus, the
sample may be considered to have at least two contributors.
1) Consider whether one of the peaks could be
attributed to stutter.
Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

STR RESULTS INTERPRETATION

DATE EFFECTIVE
08-14-2015

APPROVED BY PAGE
NUCLEAR DNA TECHNICAL LEADER 329 OF 451

2) A third labeled peak at only one locus may be an
indication of a tri-allelic pattern.

3) If an additional allele is present at only one or two
loci, these alleles may be the result of a low level
mixture detected only at those loci. The source of
these allele(s) cannot be determined. The sample
may be interpreted according to the guidelines for
single source samples.

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 10a and 10b illustrate the
empirically determined heterozygous PHR for single source
samples.

At least three contributors:

Five alleles (repeating or non-repeating) are present at at least two
loci. Stutter and other explainable artifacts should be considered
when counting the number of alleles at a locus

If the analyst cannot decide between two and thoe&ibutors

after applying the above guidelines, the table below can be
considered. However, the analyst’s discretion should be used
when doing this determination. The entire sample should be taken
into account when determining the number of contributors, which
may include possible stochastic effects (e.g. peak height
imbalance, drop in, etc).

HT-DNA Mixtures

> 2 loci with >5 different alleles

> 8 loci with > 4 different alleles

Table 9. Characteristics of HT DNA mixtures with at least three contributors
from Forensic Biology study (Perez et al CMJ 2011:393-405).

* Note that these characteristics were not seen for all three person mixtures in
the study.
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6. The third step in analysis is to estimate the mixture ratios of the
contributors.

a.

For a two-person mixture, identify loci with four labeled peaks. If
there are none, evaluate loci with three alleles. For a three-person
mixture where there are two major contributors and one very small
contributor, select loci with four major labeled peaks to determine
the ratio between the two major contributors.

If applicable, from those loci, select ones that have amplicons of
short, medium and long length.

Calculate the ratio of the sum of the heights of the larger peaks to
the sum of the heights of the smaller peaks for each selected locus.
For a locus with three alleles (one peak significantly larger than
two other peaks), divide the height of the larger peak by the sum of
the heights of the smaller peaks.

A locus with three peaks of approximately equal heights may
indicate a 2:1 mixture.

The resultant mixture ratio may be a range across loci. For
example, 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.

7. 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.

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.
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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 this pair would be above
the detection threshold.

iii. Caution should be used when assigning a homozygote to a
large and/or less efficient locus. In Identifflenixed
samples, these loci are CSF1PO, D2S1338, D18S51, FGA,
THO1, D16S539, and TPOX. TPOX is a locus prone to
primer binding mutations, which is relevant for mixtures
that contain a homozygote and a heterozygote that share the
same allele. Consider also whether the potential
homozygote peak is in the last labeled locus of each color.
For example, in Identifilé}; if CSF has no labeled peaks
and the potential homozygote peak is seen at D7S820, this
could be a false homozygote.

iv. If two or more labeled alleles are present at FGA, and the
tallest peak is 83.2 repeats and another peak #2=2
repeats, do not assign a homozygote even if all minor peaks
are <30% of the tallest peak. Rather, assign the tallest
labeled peak and a “Z".

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".

b. Minor component (for two person mixtures only)

I. Assign alleles to the major component first. Then, consider
the mixture ratio.

il. 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 used when assigning
homozygotes to the last apparent locus in each color
and the less efficient loci as described for major
contributors.
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3) The presence of peaks below the detection threshold
could suggest dropout.
4) The template amount should be considered.

iii. If there is a single labeled peak at a locus and if dropout is
not suspected, the minor component could share the allele
with the major component. If dropout of one allele is
suspected, assign the major allele and a “Z”. Alternatively,
the locus may be inconclusive.

V. If there are two or more labeled peaks at a locus, but only
one labeled peak cannot be attributed to the major
contributor, if dropout is not suspected, assign the labeled
peak as a homozygote. If dropout of one allele is
suspected, assign the labeled peak and a “Z".

9. For two person mixtures, follow the steps below to determine whether
a heterozygote 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.

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 amplifications were performed, one
amplification should have a ratio of at least
67% and the average of the ratios from each
of the two amplifications should be at least
50%. If only one amplification was
performed, the ratio should be at least 67%.
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b) If two amplifications were performed, if the

peaks “flip”, meaning that peak A is taller in
amp 1 and peak B is taller in amp 2, both
peaks may be assigned if the PHR 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 peak in both
amplifications and a “Z” to indicate the
possible presence of another allele.

Minor component

1)

2)

3)

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.

If the minor peak is in the stutter position, consider

the possible contribution of stutter.

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 amplified.

b) If dropout is suspected, the locus may be
inconclusive, or if this fulfills the mixture
ratio expectation, the larger labeled peak and
a “Z” may be assigned.

C) If dropout is not suspected, consider
potential allelic sharing, the mixture ratio
and stutter in order to assign a homoygote or
a heterozygote.
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4) If the major component is homozygous, refer to

section 8b to determine whether the minor
component is homozygous. If not, or if it cannot be
determined, assign the minor labeled peak and a
“Z”, or if there is no evidence of dropout, assign a
heterozygote if this fulfills the mixture ratio
expectation.

a. Loci with three labeled peaks in each amplification
I. 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.

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 amplifications are evaluated, and if,
in at least one amplification, the criteria in
step b are met and in the other amplification,
the same two peaks are at least the tallest
peaks, proceed below.

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

STR RESULTS INTERPRETATION

DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 335 OF 451
3) In all cases, to assign a heterozygote to the major

component, if it is not readily apparent that the two

tallest labeled peaks could be a heterozygous pair,

calculate the PHR for the two tallest labeled peaks.

a) If two amplifications were performed, one
amplification should have a ratio of at least
67%, and the average of the two ratios
should be at least 50%. If a single
amplification was performed, the ratio
should be at least 67%.

b) If two amplifications were performed, if the
two tallest peaks (A and B) “flip”, meaning
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.

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 homozygous, refer to section
8b.
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2)

3)

4)

Consider also the mixture ratio and potential allelic
sharing to determine whether one of the major
peaks could also be part of the minor component.
For example, subtract the height of the smallest
allele from the largest allele and consider whether
the remaining peak heights fulfill the mixture ratio
expectation.

If the major component was determined to be
homozygous at a locus, evaluate the PHR for the
other two labeled peaks as described above to
determine whether they can be considered a
heterozygous pair.

If a minor peak is in the stutter position, consider
the possible contribution of stutter.

C. Loci with four labeled peaks in each amplification:
I. 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 from each of the two
amplifications should be at least 50%. If a
single amplification was performed, the ratio
should be at least 67%.

b) If two amplifications were performed, and
the two tallest peaks (A and B) “flip”,
meaning that peak A is taller in amp 1 and
peak B is taller in amp 2, both peaks may be
assigned if the PHR is50% 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 peak in both
amplifications and a “Z” to indicate the
possible presence of another allele.

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 explained by the contributions
of stutter and the length of the STR repeat alleles.

10.  Assignment of a heterozygote for a three person mixture with one
clear major contributor and two very minor contributors.

a. Identify the two tallest peaks in both amplifications.

I. If the PHR for the height of the shortest peak to the tallest
peak is 67% or more, the locus may be deemed
inconclusive.

il. If not, calculate the PHR of the shortest peak to the second
tallest peak. If it is less than 67% proceed. Otherwise, the
tallest peak in both amplifications and a “Z” may be
assigned to indicate the possible presence of another allele.

iii. If two amplifications are evaluated, and if in at least one
amplification the above criteria are met and in the other
amplification the same two peaks are the tallest peaks,
proceed below.

b. 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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il. 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 &8%. 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, for a locus with all peak
heights below 250 RFU, the locus may be inconclusive and
even the tallest allele should not be assigned.

For three person mixtures with one major contributor and two
minor contributors where the ratio is less extreme, approaching
3:1:1 for example, follow the guidelines in step b with the
following additional precaution:

At loci with only two labeled peaks and no indication of other
peaks, although the PHRs may comply with the guidelines in step
10b, the locus may still be inconclusive due to allelic sharing.
However, if one peak is significantly the tallest peak in both
amplifications, one may assign that peak and a Z.

11.  For three person mixtures with two major contributors and one very
minor contributor, follow the two-person rules for deconvoluting loci
with two, three or four major labeled peaks at a locus.

a.

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.

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.

E. Mixtures for comparison only
1. The mixture must fulfill the concordance policy and duplicate rule. Refer
to the “General Guidelines for DNA Casework”.
2. Consider all results according to the specific guidelines for sample
comparisons described in the STR manual.
a. 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

b. If duplicate amplifications are performed with the same DNA
template amount, evaluate all data. However, if for one or both
amplifications, multiple injections of the same PCR product were
generated, follow the guideline above (D2a).

F. Discrepancies 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 heterozygote type in one
multiplex and the pseudo-homozygote in the second. The heterozygote
type is the correct type and should be reported.

TABLE 10A (below). 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 Identifiléor 28 cycles. The table depicts the average, the
minimum and the maximum ratios observed.

500 pg 250 pg

AVE MIN MAX AVE MIN MAX
D8 89.61 83.42 99.8 81.22 59.22 95.04
D21 87.18 72.39 99.86 85.95 68.69 99.64
D7 79.57 59.67 95.17 73.92 56.27 90.84
CSF 77.59 49.02 99.06 71.47 57.48 82.8
D3 92.88 85.23 100 82.13 61.86 99.82
THO1 83.12 71.59 99.28 73.63 62.45 88.86
D13 91.1 60.59 100 87.38 70.96 98.92
D16 74.56 53.88 93.84 86.49 74.39 98.77
D2 79.2 50.89 99.86 73.93 60.67 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 7111 96.82
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TABLE 10A (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 76.60 45.39 96.45 85.55 55.17 98.47
D7 90.25 76.05 97.21 80.29 54.24 97.20
CSF 77.70 56.40 95.99 74.37 61.68 92.82
D3 84.74 68.18 98.51 75.48 45.18 87.40

THO1 76.20 33.14 99.69 70.26 54.94 86.89
D13 74.92 45.09 97.37 78.52 46.57 98.65
D16 76.73 54.58 100.00 | 80.15 56.72 99.40
D2 69.25 38.10 95.65 54.59 32.61 72.53
D19 82.93 52.06 96.59 75.58 46.80 96.88
VWA 80.74 53.27 99.43 80.58 54.24 100.00
TPOX 82.56 75.14 92.54 72.75 69.85 75.65
D18 80.65 53.33 99.66 80.25 69.41 96.02
XY 86.82 72.88 96.65 82.37 68.22 94.89
D5 73.71 68.27 81.60 84.66 60.31 100.00
FGA 85.34 72.97 93.75 83.46 60.44 96.84
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TABLE 10B. Peak Height Ratios over all lociPeak 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 73
250pg | 42 100 81 5 71
150pg | 33 100 79 6 67
100pg | 33 100 77 8 61

Note that the average minus two standard deviations of the average PHR is a least 67% for 150
pg of DNA and above. The value is 61% for 100 pg. The minimum PHR was seen to be 33% at
100 pg and 150 pg and 42% for 250 pg. Therefore, if a heterozygous pair at a locus in one
amplification has at PHR of 33%, then for the PHR to average 50% in both amplifications, the
second amplification should have a PHR of at least 67%. Using this guideline, no assignments
were incorrect.

VIII. Guidelines for reporting samples amplified with Identifiler for 31 cycles

After samples are amplified in triplicate, the alleles which repeat in at least two of three
amplifications are considered part of the composite. When data is included in the results
table; the pooled injection does not need to be included; however, the composite is
displayed in a row below the three 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 be an allele from a minor contributor or may be a PCR artifact. If a sample
was injected with multiple run parameters, combine the information for all of the runs

into the results table.
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1. Sample Interpretation

a. Samples with too few or too many alleles should not be interpreted or used
for comparison:

1. Single source LT-DNA samples with fewer than eight labeled
peaks over six STR loci in the composite

2. Single source LT-DNA samples where the interpretation has fewer
than eight assigned alleles over six loci

3. Mixed LT-DNA samples with fewer than 12 labeled peaks over
eight STR loci in the composite.

4. 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.

*Note: If after deconvolution, the deduced profile of the major
contributor has fewer than eight assigned alleles over four STR
loci for HT-DNA samples or eight assigned alleles over six
STR loci for LT-DNA samples, the sample should be
interpreted as a mixture for comparison only

5. Mixed LT-DNA samples that show seven or more labeled peaks at
two or more STR loci in the composite.

6. Other sample characteristics
a. Mixed LT-DNA samples that show excessive number of

non-repeating peaks above or below the detection threshold
seen over many loci

b. Mixed LT-DNA samples with template amounts less than
20 pg that show drastic inconsistencies between replicates

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.

Samples with 3 repeating alleles in at least three loci must be interpreted
as mixtures.
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Samples with 3 repeating alleles at less than 3 loci may be
interpreted according to the guidelines for single source samples.
Additional allele(s) may be the result of a low level mixture. The
source of these allele(s) cannot be determined. Refer to the
interpretation section below for allelic assignment.

In some cases, a sample should be interpreted as a mixture even if
there are not 3 repeating alleles at at least 3 loci. For example, this
may be evident when results at multiple loci are inconsistent among
replicate amplifications or there are many additional non-repeating
alleles.

C. A locus in the assigned profiles may be assigned a “Z” to indicate that
another allele may be present.

d. ID 31 samples treated amgle sourceDNA profiles are interpreted as
follows:

The heterozygote type for a locus is determined based on the two
tallest repeating alleles in two amplifications. The heterozygote
peaks do not have to show a specific peak balance with the
following exceptions:

If two repeating alleles are clearly major alleles, any additional
repeating alleles, which are consistently minor, are not assigned to
the single source profile.

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.

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.

Homozygotes must be interpreted carefully.
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1) An allele must appear in all three amplifications to be
considered a homozygote.

2) The presence of an additional allele in one of the three
amplifications can be indicative of allelic dropout.

* Butif one allele is clearly the major allele and the minor
allele(s) (even if they repeat) are less than 30% of the major
allele in all three amplifications, the major allele can be
assigned as a homozygote.

» Alternatively, if the non-repeating minor allele(s) are >30%
of the repeating major allele, allelic drop out should be
suspected and the locus is marked with a Z, to indicate the
possibility of a heterozygote.

* For following scenarios, loci should always be assigned a
Z:

» High molecular weight or less efficient loci: CSF1PO,
THO1, D16S539, D2S1338, D18S51, and FGA if only
one allele could be called

» All'loci in samples amplified with less than 20
picograms in each replicate

» The largest locus with repeating allelesach color.

For example,
D7S820 CSF1PO
Replicate a 9 8
Replicate b 9 NEG
Replicate ¢ 9 10
Composite 9 INC
Assigned Alleles 9,Z INC
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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 8,11 8
Replicate b 8,11 8
Replicate ¢ 12, 13 11
Composite 8,11 8
Assigned Alleles INC 8,7

e. ID 31 Mixture Sample Interpretation

I. Determine the number of contributors to the mixture. LT-DNA
samples are considered three-person mixtures as follows:
a. Five alleles are present in at least two loci in the composite.
1. Stutter and other explainable artifacts should be
considered when counting the number of alleles at a
locus.
b. Inconsistencies among the replicates may indicate the presence
of a third contributor.

If the analyst cannot decide between two and three contributors
after applying the above guidelines, the table below can be
considered. However, the analyst’s discretion should be used
when doing this determination. The entire sample should be taken
into account when determining the number of contributors, which
may include possible stochastic effects (e.g. peak height
imbalance, drop in, etc).
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LT-DNA Mixtures

> 2 loci with >5 repeating alleles

1 locus with> 5 repeating alleles and 2 other loci wats different
alleles

> 6 loci with >4 repeating alleles

> 1 locus with 7 different alleles

> 2 loci with 6 different alleles

1 locus with 6 different alleles ard3 loci with 5 different alleles

> 5 loci with five different alleles

> 8 loci with >4 different alleles*

Table 11 Characteristics of LT-DNA mixtures with at least three contributors
from Forensic Biology study (Perez et al CMJ 2011:393-405). * Note that one
LT-DNA two-person mixture had 8 loci with 4 or 5 different alleles. The
additional alleles could be attributed to stutter. In addition, these characteristics
were not seen for all three person mixtures in the study.

Determine the mixture rati@cxamination of the profile from the
injection of the pooled amplification products is often indicative of
the mixture ratio.

Mixture samples with apparently equal contribution from donors
can only be used for comparison. Data generated for all replicates
may be used for comparison.

Mixtures may be deduced or deconvoluted as follows:

a)

b)

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 minor allele(s) (even if
they repeat) are less than 30% of the major allele in all
three amplifications, the major allele can be assigned as a
homozygote.
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C) When the shorter allele is within 30 to 50% of the taller
allele, in at least two amplifications, it cannot be concluded
if the major component is heterozygote or homozygote. In
this case, a major peak can be assigned to the major
component with a Z.

d) If only one allele could be confirmed, loci should always be
assigned a Z in the following scenarios:

* High molecular weight or less efficient loci such as
CSF1PO, 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

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 another contributor. Alleles
that are confirmed but do not belong to the known component may
be assigned.

viii.  Minor components should not be deduced without an assumed

contributor. In these cases, alleles that may be attributed to the
minor component(s) should only be used for comparison.
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f. In addition to applying the above protocols to the replicates, the pooled

sample (which is a combined sample of amplification products from
replicates a, b, and c) should be considered. Although the pooled sample is
not evaluated independently, if it does not confirm the allelic assignments
from the replicates, caution should be exercised.

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.

May 21, 2014 — STR interpretation procedures were consolidated with the FST procedure concerning the number of

contributors assigned to mixture samples. Minor wording changes also made to this section of the manual

September 1, 2014— All references to a “profile generation sheet”, “allele typing table” or “table of profiles” has been
changed to “Results Table” for consistency between manuals.

November 24, 2014- Clarification to section Il — Detection of Rare Alleles policy and reduce the number of unnecessary
reruns/re-injections needed for OL allele confirmation.

February 2, 2015 — Fixed table numbers for tables 8a and 8b, should be referred to as 10a and 10b.

August 14, 2015 — Removed references to PowerPlex Y and YM1. Added verbiage to clarify which peak is removed when
Matrix over-subtraction occurs (Section C).
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Additional Interpretations of Y-STR Results and Complex
Y-STR Results

Y-STR Mixtures of 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
DYS19 or DYS390 displays two alleles, and the other three loci show
single peaks, the presence of an allele duplication event should be
considered.

Mixtures of male DNA with different levels of starting DNA will lead to unequal
peak heights for the different alleles for one system. If the ratio of the lower peak
to the higher peak is consistent for all loci with two allele peaks, the haplotypes of
the major and minor component can be inferred. If this is not the case, the
possible presence of three contributors must be considered.

It is unreliable to solely use the alleles present at the DYS385 locus to determine
whether or not a mixture is present or estimating the ratios of a determined
mixture.

C. Possible mixture component masked by -4bp stutter

Peaks within a -4bp position from a main peak and less than 20% of
the peak heights are not reported as true alleles. In a mixture the -4bp
stutter could mask a real mixture component. Therefore individuals
cannot be excluded from being a minor contributor to a mixture if their
alleles are in the -4bp position of an allele from another individual.

D. 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
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Population Frequencies for STR’s

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”, or is a
“match”, 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 population. Population
frequencies are estimated separately for the Asian, Black, Caucasian and Hispanic populations.
Additional population frequencies may be used for other population groups. If a source contains
more than one frequency for a single population group, then the highest frequency is used for
calculations. Allele frequencies are used for all calculations. Profile frequency estimates are
calculated according to the National Research Council report entitled The Evaluation of Forensic
DNA EvidencéNational Academy Press 1996, pp. 4-36 to 4-37).

Spreadsheets are used to automate the calculation of the population specific genotype and profile
frequency estimates. The spreadsheets are located in the “POPSTATS” subdirectory on the
network and explanations for their use are included with the spreadsheets.

STR population frequency estimates are based on the OCME STR database, and the Population
Data in the AmpFSTR® Identifiler™ PCR Amplification Kit User's Manual (2001) Population
Data, Applied Biosystems, Foster City, California.

l. Random Match Probability for Autosomal STRs

A. Enter the evidence profile alleles in the Identifiler worksheet of the POPSTATS
spreadsheet. Off-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
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D.

A.

the individual locus genotype frequency estimates together.

In the standard scenario, homozygote genotype frequencies are estimated for each
population using the formulgp(1-pP for 8 = 0.03 and heterozygote genotype
frequencies are estimated using the formuig.2p

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.

For each population, the overall profile frequency estimate under the standard
scenario 0B =0.03 unless there is reason to suspect that theeiece DNA and
subject are from the same subgroup” or a relative of the subject left the biological
sample.

Calculations and allele frequencies are retained in the case file for referral at a
later date if necessary.

Frequency for Y STRs

The frequency for a Y STR haplotype is estimated by counting the number of
times the haplotype occurs in each of the population databases and dividing by the
total number of individuals in the database.

1. A haplotype that has not been previously observed in the Asian database,
which includes 196 individuals, would be reported as “less than 1 in 196
Asians”.

2. A haplotype 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.

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.

The following value types are allowed:

a) Standard ladder allele such as “12”

b) Off-ladder allele value such as “12.2”

C) Off-ladder low- or high-value such as “<15” or “>21”

d) Null allele: enter “0” if the sample is believed to contain a
legitimate null allele, for example, due to a primer binding site
mutation.

e) No data: “*” is the default value. Loci with * are treated as wild
cards.

In the “Search By Ancestry” box, select “All”.
Click “Search”

Scroll down for the results. The website reports the number of times the
haplotype was observed in the database, the observed frequency of the
haplotype, and the upper bound of the 95% confidence interval. These

values are reported for each of the populations in the database (African

American, Asian, Caucasian, Hispanic, and Native American) and for all
of the populations combined.

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. Report the 95% upper-bound confidence statistic from all ethnic groups,
and round down to three significant figures.

12. If both autosomal and Y-STRs are typed, the results are reported
separately

[ll.  Combined Probability of Inclusion (CPI) for Mixtures

The combined probability of inclusion (CPI) is defined as the probability that a randomly
selected individual would be a contributor to a mixture of labeled DNA alleles. In other
words, it is the expected frequency of individuals who could be included as potential
contributors to the mixture because all of their alleles are labeled in the evidence profile.

CPI can only be used if all of the following circumstances are met:

* When the evidence sample contains a non-deducible mixture.
* When the alleles of the associated known sample are labeled at all of the conclusive
loci in the evidence sample.

A conclusive locus is a locus with concordant or repeating alleles. If an evidentiary
sample is amplified more than once, loci with concordant alleles (HT-DNA samples) or
repeating alleles (LT-DNA samples) are determined. Loci that are designated as “NEG”
(for negative) or “INC” (for inconclusive) are not used in the CPI calculation. To avoid
the possibility of bias, the determination to deem a locus inconclusive in the evidence
profile must be made prior to viewing the comparison sample profile.

Although CPI can be calculated at any point, for efficiency and workflow, CPI is
calculated (if necessary) after the DNA profile of the comparison sample(s) is determined
to be included in the evidence sample. The CPI is calculated for informative samples. If
RMP values have been generated, the CPl 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 CPI for the Black,
Caucasian, Hispanic, and Asian populations appears at the bottom of the
Results worksheet.

4. Print the results by selecting File > Print while in the Results worksheet.
The printout will include the alleles entered and the results.

Note:
Off-ladder alleles may be entered in either 15.x format or as “<” or “>". 5/2N
will be used as the frequency for an off-ladder allele.

B. Interpretation

Results are presented for each of the four populations: Black, Caucasian,
Hispanic, and Asian. The probability of inclusion is stated in the report.

Combined Probability of Inclusion is the expected frequency of individuals who
are carrying only alleles that are labeled in the mixture in question, and if tested
could potentially 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.
August 14, 2015 — Updated document to correctly identify the databases that are used to calculate allele frequencies, as well
as other minor formatting revisions. Section Il was updated to include how to report statistics when using the US Y
STR Database.
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Forensic Statistical Tool (FST)

The Forensic Statistical Tool (FST) computes a statistical value known as a likelihood ratio

(LR). The LR value provides a statistical measurement of the strength of support for one

scenario over another, i.e., one scenario being that a known person contributed to a mixture
versus the scenario that an unknown, unrelated person contributed instead.

l. 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 deconvoluted 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.

[I.  Sample Criteria for using the FST

A. The random match probability (RMP), not FST, will be used for the
following samples:

1. Single source profile
2. Deconvoluted major and/or minor profiles
B. FST should be used for the following mixed samples:

1. The DNA profiles of the major and the minor contributors cannot be
determined; however, the sample is informative and suitable for
comparison.

2. The DNA profile(s) of the minor contributor(s) cannot be determined but

the sample is informative and suitable for comparison. In this situation,
the random match probability should be used to calculate the statistical
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value for the deconvoluted DNA profile of the major contributor and FST
should be used for comparisons to the minor contributor(s). If the minor
component to a mixture is not suitable for comparison, this sample should
not be evaluated with FST.

Informative mixtures

a.

Informative mixtures with which a comparison samglen be
positively associated (qualitatively “could be a contributor” or
“cannot be excluded as a contributor”) should be tested using FST.
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 determine in advance which items will be most
informative to the case. Not all mixtures generate informative
results. For example, the DNA profile of a homeowner found on an
item within their home is most likely not informative.

It may not be necessary to use FST dirinformative mixtures
within a case.

1. If multiple samples are taken from a single item, it may not be
necessary to use FST for each one. For example, if Sample A
generates a deducible mixture and Sample B from the same
item generates a non-deducible mixture, statistics may not be
necessary for Sample B if the comparison sample’s profile is
consistent with the deconvoluted profile from Sample A, for
which RMP can be calculated.

2. If related samples are taken from different items, such as
sexual assault kit items or multiple stains from a crime scene, it
may not be necessary to use FST for each one.

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 determine in advance which

items will be most informative to the case.
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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.

2. FST models the unknown persons as unrelated to one another and to the
known(s) and the comparison sample.

a. 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.

b. 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 because both profiles are available to be used in the

calculation.

C. If the unknown contributors are thought to be related to the
comparison sample, request elimination samples from those
individuals.

I. If an elimination sample was submitted, and he/she can be
positively associated (qualitatively “could be a contributor”
or “cannot be excluded as a contributor’) with the
evidence, that elimination sample may be used as a known.
An alternative scenario should also be calculated with no
known contributors.

il. If the elimination sample can be excluded as a contributor
or the results do not support a positive association or an
exclusion (qualitatively “no conclusions can be drawn”),
that sample should not be used as a known.

iii. If no elimination samples were submitted, calculate the LR
with no known contributors in the model. The assumption
that the unknown person(s) are unrelated must be stated.

D. Partial Profiles

1. Evidence samples may have loci with no information, which will result in
blank data fields for these samples.
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2. However, if a comparison or a known sample is partial, loci that are not

complete or blank will be not used in the calculation. In other words, the
program will only utilize loci that display allele calls for a comparison or a
known sample.

a. Samples used as a known (e.g. victim, Male Donor A, etc.) should
be a full profile. Any missing loci will be omitted from the
calculation, even if the evidence and the comparison sample
display results.

b. In most situations, comparison profiles should be full. Certain
circumstances may dictate the use of a partial comparison profile.
For example, a degraded exemplar may be used as a comparison if
every attempt has been made to produce a full profile.

[ll.  Hypothesis building

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 LRs 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 known.

a. If the profile reaches source attribution (refer to “Sample
Comparisons” manual), only one scenario may be calculated. The full
profile of the known contributor should be used for the calculation, even if
only a partial profile was deconvoluted.

b. If the profile does not reach source attribution, two scenarios
should be calculated. In other words, a second scenario should be
calculated that does not include the major contributor as a known. The
full profile of the known contributor should be used for the calculation,
even if only a partial profile was deconvoluted.
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2. Other exemplar DNA profiles which are positively associated

(qualitatively “could be a contributor” or “cannot be excluded as a
contributor”) with the mixture may be used as a known in the calculation.
An alternative scenario should also be calculated with no known
contributors.

3. Under certain case scenarios, the hypothesis may assume a second suspect

as a known contributoiThis circumstance is generally very rarelf a

second suspect is used as a known, a second scenario should be calculated

that does not include the known.

a. Suspects are related and both are positively associated
(qualitatively “could be a contributor” or “cannot be excluded as a
contributor”) to the mixture. Suspects do not need to be used as a
known if they are only positively associated but are not related.

b. One suspect is the deconvoluted major contributor to the mixture
and another suspect is positively associated and therefore will be
used as a comparison sample. The known profile should be the
deconvoluted unknown (e.g. the deconvoluted profile of Male
Donor A) and should be a full profile.

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 support more than one scenario,
additional calculations may be performed.

Back to Table of contents

©2014 City of New York Office of Chief Medical Examiner. All rights reserved.
Controlled versions of Department of Forensic Biology Manuals only exist electronically on the

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

FORENSIC STATISTICAL TOOL (FST)

DATE EFFECTIVE APPROVING AUTHORITY PAGE
12-24-2015 NUCLEAR DNA TECHNICAL LEADER 363 OF 451

IV. User defined factors that affect the drop-out and drop-in rates

A. Drop-out rates vary depending upon the amount of template DNA in a sample.
The template amount is entered by the user and the program interpolates the
dropout rate based on validation data. Drop-in rates depend on the number of
PCR cycles used.

Note: FST may use incorrect drop-in and drop-out rates if points 2, 3 and 4
below are not explicitly followed.

1. If different template amounts were amplified in different replicates, select
the replicate with the most information. Alternatively, if different
information is seen among the replicates, use all replicates (up to three),
but select the highest template amount amplified. In this manner, the most
conservative drop-out rates are used by FST.

2. If different template amounts were amplified using different cycling
parameters, select the run with the most information. Do not combine
results across cycle number settings. The program uses different drop-out
and 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 101pg to 500pg per amplification.
Samples amplified with more than 500pg should be entered as 500pg.
Samples amplified for 28 cycles with 100pg should be entered as 101pg.

4, Drop-out rates are programmed for samples amplified with 31 cycles with
template DNA amounts of 100pg per amplification and below. Samples
amplified in a range between 100 and 101pg should be entered as 100pg.

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.

1. To determine the number of contributors to a sample, follow the

OCME mixture interpretation guidelines found in the STR Results
Interpretation section of the manual.

Back to Table of contents

©2014 City of New York Office of Chief Medical Examiner. All rights reserved.
Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

FORENSIC STATISTICAL TOOL (FST)

DATE EFFECTIVE APPROVING AUTHORITY PAGE
12-24-2015 NUCLEAR DNA TECHNICAL LEADER 364 OF 451
2. In some circumstances it may be useful to do more than one scenario with

varying numbers of contributors. For example, if a victim/elimination
sample(s) is received and upon evaluation, it is determined that more
contributors are present than what was determined at initial evaluation,
two scenarios should be calculated: one with two contributors and no
knowns and one with three contributors using the victim/elimination
sample as a known.

C. Drop-out rates vary depending upon the approximate mixture ratio of the
contributors.

1. If a mixture has no major contributor, the user specifies that the mixture is
“non-deducible” and the program will use drop-out rates for 1:1 (or 1:1:1)
mixtures.

2. If a mixture has a major contributor whose profile can be deconvoluted

according to the OCME mixture interpretation guidelines, the user
specifies that the mixture is “deducible” and the program will use drop-out
rates for 4:1 (or 5:1:1) mixtures.

a. The deconvoluted 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 situation, FST should only be used if the comparison sample
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. Creatin

g 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 Tables 1 and 2 below.

For comparison and known contributor profiles, homozygous alleles must appear

twice.

Tri-allelic loci may not be entered, as the program assumes that there will

be a maximum of two alleles per locus. Incomplete or negative loci should be left
blank for comparison and known profiles as well.

To create a text file for a comparison or known contributor profile from an allele
table in Excel:

1.
2.

Open “Make Suspect or Victim Profile for Upload.xIt”

From the allele table, copy one donor’'s name and profile. Alleles can be
separated by commas and/or spaces.

Put the cursor on cell A4 in Sheetl of “Make Suspect or Victim Profile for
Upload.xIt”.

Right click, choose “Paste Special’, then “values”, then “OK” to paste
profile data into the row.

Click anywhere else in the sheet. Then press Ctrl-m to run the macro.
Sorted results will appear in Sheet3. Verify that the values in Sheet3 are
correct.

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.

Close “Make Suspect or Victim Profile for Upload.xIt” (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 ALLELE 1 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
D2S1338 20 25
D19S433 14 14
VWA 18 18
TPOX 8 8
D18S51 12 15
D5S818 11 13
FGA 22 22

Table 1L Format for uploadable comparison or known contributor profiles.
To create a text file from an evidence table in Excel:

1. Open “Make Evidence File for Upload.xIt”

2. Enter up to three amplifications for an 1D28 sample. Alleles can be
separated by commas and/or spaces.
3. Enter all three replicates for an ID31 sample for one item. Since FST

takes into account drop-in/drop-out rates, data from all loci (whether they
have repeating alleles or not) should be used in the calculation. Alleles can
be separated by commas and/or spaces. Do not copy the pooled sample or
the composite profile.

4, Put the cursor on cell A4 in Sheetl of “Make Evidence File for
Upload.xlt”.
5. Right click, choose “Paste Special”, then “values”, then “OK” to paste

evidence profile data into rows 4 and 5 for duplicate amplifications or 4, 5,
and 6 for triplicate amplifications.

6. Click anywhere else in the sheet. Click on the green button to run the
macro.

7. Sorted results will appear in Sheet3. Verify that the values in Sheet3 are
correct.

8. Save Sheet3 as a tab-delimited text file with an appropriate file name.

Click “OK” and “Yes” when prompted.
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9. Close “Make Evidence File for Upload.xlIt” (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.

LOCUS REPLICATE ALLELE 1 ALLELE 2 ALLELE 3 ALLELE 4 ALLELE 5
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

D3S1358 1 14 15 16

D3S1358 2 14 15 16

D3S1358 3

Etc...

Table 2 Format for uploadable evidence amplifications with duplicate runs. If triplicate
runs were performed, data from the third amplification would appear in rows associated
with REPLICATE 3, indicated by a “3” in the second columrOff-ladder alleles are
acceptable as a whole number, decimal, or “<” or “Bhe macro limits the number of
alleles per locus to 8. Additional alleles must be entered manually.
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B. FST Home Screen

{2 Forensic Statistical Tool - Microsoft Internet Explorer provided by Office of Chief Medical Examiner
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Figure 1. Home Screen 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 Forensic Statistical Tool - Microsoft Internet Explorer provided by Office of Chief Medical Examiner
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Scenarios:
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Lab Kit
Comparison Profile 1
Comparison 1 Hame
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Comparison + Known + Unknown / Known + Unknown
Comparison + 2 Knowns / 2 Knowns

Comparisan / 2 Unknowns
Comparison + Unknown / 3 Unknowns
Comparison + Known / Known + 2 Unknowns
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Figure 2. Select the appropriate test scenario from the “Select Scenario” drop-down box.
Options are listed in Table 3 below. The option selected here is Comparison + Unknown / 2

Unknowns, which is used for a two-person mixture with a comparison profile, but no known
contributor profile.
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Numerator Denominator
(Prosecutor’s Hypothesis) (Defense Hypothesis)
Comparison Unknown
Comparison + Unknown 2 Unknowns
Comparison + Known Known + Unknown
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 sample. “Known” refers to an
assumed known contributor. “Unknown” refers to a randomly selected individual from a population of individuals
that are unrelated to the Known, Comparison or one another.

Note: The random match probability should be routinely used for single source and
deconvoluted profiles.
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/2 Forensic Statistical Tool - Microsoft Internet Explorer provided by Office of Chief Medical Examiner
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Figure 3. Ensure Identifiler is selected on the “Lab Kit” drop-down box.
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Figure 4. Ensure 0.03 is selected on ti¥ tirop-down box. For all routine testing performed
at OCME, the default value of$0.03 is to be used.
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C. Uploading Files and Running FST

{2 Forensic Statistical Tool - Microsaft Internet Explorer provided by Dffice of Chief Medical Examiner
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Flgure 5. Enter the Comparison Profile name 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 quality control purposes.
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Figure 6. Evidence, Comparison, and Known File Upload. Enter case information (FB
number(s), comparison name, 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/pL (5 uL x 50.5 pg/uL = 252.5 gg)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.
Samples amplified with more than 500pg should be entered as 500pg. If a sample was
amplified with two different template amounts, enter the higher template amount.
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For mixtures, select “Yes” or “No” in the Deducible drop-down box. For single source samples,
the Deducible option is set to “Yes” and cannot be changed.

Browse to select Comparison, Known and Evidence files.

/2 FST - Comparison -+ Known + Unknown / Known + 2 Unknowns - Microsoft Internet Explorer provided by Office of Chief Medical Exami
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Figure 7. If a model including a known contributor was selected, there will be space to upload a
known profile.

Back to Table of contents

©2014 City of New York Office of Chief Medical Examiner. All rights reserved.
Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
Forensic Biology network. All printed versions are non-controlled copies.

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



i it

© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

FORENSIC STATISTICAL TOOL (FST)

DATE EFFECTIVE APPROVING AUTHORITY PAGE
12-24-2015 NUCLEAR DNA TECHNICAL LEADER 376 OF 451

/2 FST - Comparison -+ Unknown / 2 Unknowns - Microsoft Internet Explorer provided by Office of Chief Medical Examiner

W
@Tj,. [ €] Rt foemefstatfFsT_Productionffrmpload asex = 4 x| [B cooae |2+

File Edit View Favorites Tools Help

© - Favorites aglvl {@ 5T - Comparison + Unk... X | @3FST - Comparison + Knawn ... | | M- Bl - e - Page~ Safely - Todls- e
Forensic Statistical Tool
v2.5
Comparison + Unknown / 2 Unknowns
FB#1: [FB13c00x Comparison: [John Q. Suspect FB#2: [FBS 130000 Item: [Swab of Knife Handle
Comparison Profile 1: [M:\FBIOLOGY_MAINWalidations!statistical too\Parameter Testing\Study 2b —|W
Evidence: |[M\FBIOLOGY_MAINWalidations\statistical tool\Parameter Testing\Study 2b -] it i1
Deducible | No _:J DNA Template Amount (pg)|330
@ 2013 Office Of Chief Medical Examiner. The City Of New York. All Rights Reserved.
i
| [0 | | [SJiocalintranet RN
. . . . - . “ . ”
Figure 8. After browsing to select Comparison, Known, and Evidence files, click “Preview

view uploaded data.
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Figure 9. Profile Preview Screen. Uploaded data will be shown here. If a file was selected in
error, click on “Edit” and then “Back” to re-upload the profile. 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. Case and sample information may be entered or corrected on this screen, if
necessary. If all information is correct, click “Compare” to run the analysis and generate results
in a PDF file.
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Identifiler Forensic Statistic Comparison Report V25
FB#1: FB13-0000¢ FB#2: FBS13-30000¢ Item: Swab of Knife Comparison: John Q. DNA Template Amount (pg) Input By: CSC\COConnor
Handle Suspect 330
Hp: John Q. Suspect (Comparison) + Unknown Hd: 2 Unknowns Deducible: No

Profiles

Profile D851179 D21511 D78820 CSFIPO D351358  THO1 D135317 D16S539 D2§1338 D195433 VWA TPOX D18851 D5s818 FGA

John Q.

Suspect
(Comparison)
12,15 28,29 1,11 10,12 1717 77 11,14 99 16,17 12,152 16,20 89 16,18 10,12 22,24
Evidence
1 11,12,15 28,29,31 10,11,12 10 16, 17 7.8,10 11,13,14 10 12,13, 15,16,18, 8,9,10 14,16,20 7,10,12, 22,23 24
152,16 19,20 16
2 12,1314, 29,31 10 9,12 16, 17 7 11,1214 9,11 17 12,1314, 16,20 810 1516,18 10,11,12 22,24
15 15.2
3 8,11,12, 29,31, 11,12 10,11 13,16,17 7,8 9,11,13, 9 16 12,13,14, 16,17,18, 8,9,10 18,19 7,10,11, 20,22, 24
12

15,152, 18,20

13,15 342 14
16.2

Comparison Result

Asian Black Caucasian Hispanic
Likelihood Ratio 7.04e+09 4 54e+08 6.04e+10 7.74e+09

6/26/2013 5:42:59 PM

Figure 10. Results Screen. After clicking “Compare”, a pop-up window will provide the
options to save or open 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.
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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 likelihoods and cannot be
reported for just one hypothesis.

Reporting of the likelihood ratio (LR) depends on the comparison type selected
and the value of the LR. Select the lowest value of the four likelihood ratios that
appear at the bottom of the results page. This value will determine whether the
result supports the prosecutor or the defense hypothesis. This value will also
determine which descriptor (limited, moderate, strong, or very strong) to select in
the second sentence. Use Table 4 to determine which descriptor to use in the
second sentencéote, only values that are equal to 1.00 should given the
gualitative descriptor of “no conclusions”.

If the lowest LR is greater than one, the results are interpreted as shown below,
using the example shown in Figure 10, in which the lowest value is 4.54e+08, or
454 x 16. If the lowest LR is between 4Gnd 10% report the result as
“million”, “billion” or “trillion”. For example, report 4.54 x 1Bas454 million.

In the first report 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 4%5¢ x 10
greater than 1000, there is very strong support for the prosecutor’s hypothesis
over the defense hypothesis.
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If the comparison performed was Mr. Smith (comparison) + Unknown versus
Two Unknowns (i.e., a two-person mixture with no known contributors),
interpretation of the value above is:

The evidence profile 454 milliontimes 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 very strong support that Mr.
Smith and an unknown, unrelated person contributed to the mixture, rather than
two unknown, unrelated persons.

If the comparison performed was Mr. Smith (comparison) + Mr. Green (known)
versus Mr. Green + Unknown (i.e., a two-person mixture with one known
contributor), interpretation of the value above is:

The evidence profile 454 milliontimes more probable if the sample originated
from Mr. Smith and Mr. Green than if it originated from Mr. Green and an
unknown, unrelated person. Therefore, there is very strong support that Mr.
Smith and Mr. Green contributed to the mixture, rather than Mr. Green and an
unknown, unrelated person.

If the lowest likelihood ratio is less than one, the DNA mixture found on the item
is more probable if the defense hypothesis is true than if the prosecution
hypothesis is true. In this situation, the reciprocal of the lowest LR is reported
and the positions of the two hypotheses in the interpretation sentences are
reversed. For example, if the four values at the bottom of the results page are:

0.421 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 rounded down to three significant figures as below.

If the comparison performed was Mr. Smith (comparison) + 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,
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unrelated persons contributed to the mixture, rather than Mr. Smith and an
unknown, unrelated person.

If the comparison performed was Mr. Smith (comparison) + Mr. Green (known)
versus Mr. Green + Unknown (i.e., a two-person mixture with one known
contributor), interpretation of the value above is:

The evidence profile is 67.1 times more probable if the sample originated from

Mr. Green and one unknown, unrelated person rather than from Mr. Smith and
Mr. Green. Therefore, there is moderate support that Mr. Green and an unknown,
unrelated person contributed to the mixture, rather than Mr. Smith and Mr.

Green.

If the LR is between Idand 16, the result will not appear in scientific notation.
For example, if the results are

435.82 2993.8823336.55 184.43

report a value of 184 (lowest value, rounded down to 3 significant figures), stating
for example for a two-person mixture with no known contributor, “The evidence
profile is 184 times more probable if the sample originated from Mr. X and one
unknown, unrelated 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.”

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 fHover H
100 to 1000 Strong support for flover H
Greater than 1000 Very strong support for jHover H;

Table 4. Qualitative interpretation of likelihood ratios. Likelihood ratios provide a measure of
the strength of support in favor of one hypothesis over the other. ,lrepkesent the prosecution
hypothesis, or the hypothesis that the comparison satpbleontribute to the sample. LetyH
represent the defense hypothesis, or the hypothesis that the comparisondsmmiecontribute

to the sample. Use the values suggested by Butler (2005, Forensic DNA Typing. Burlington, MA:
Elsevier Academic Press, pp 513), as shown here, to describe the strength of support fog either H
or H.
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(THIS PAGE INTENTIONALLY LEFT BLANK)

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.

April 15, 2014- “©2014 City of New York Office of Chief Medical Examiner. All rights reserved.” added to footer of
document.

May 21, 2014 — Removed sections concerning the determination of the number of contributors; minor wording changes.

August 14, 2015- Section V.C. updated to reflect that samples amplified with more than 500pg of DNA should be entered
into the FST program with 500pg of DNA.

December 24, 2015 — Note added to section IV to direct analysts to follow steps 2, 3, and 4, or FST calculations may not be
accurate.
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Sample Comparisons

Autosomal STR Results

The purpose of these guidelines is to provide a framework for sample comparisons in STR
casework. (Refer to the Evidence and 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.

Report templates are available and should be used. These report templates have many pre-
written statements which are applicable to most cases and save valuable time by eliminating the
need to write the same sentences repeatedly. There are different report templates depending on
case type and testing performed (Serology, DNA, suspect, missing persons, etc.); make sure the
correct template is used for the type of case analyzed. Pre-written statements cannot cover every
possible case scenario and should be modified as necessary for accuracy.

Any documentation developed outside of the LIMS (e.g., statistical calculations) must be
scanned to a PDF document and attached to the appropriate electronic case record.

Statistics
In general:

A. Instances where an individual’s DNA on an item is reasonably expected may not require
a statistic when making a positive association. In those instances the positive association
may be reported using a qualitative statement. Examples include:

* Victim on intimate samples that originate directly from the individual's body:
body cavity swabs, swabbing from any skin surface, or samples from fingernails

» Elimination/victim profile on their own clothing (single-source or mixtures)
* Elimination homeowner on any item from their house (single-source or mixtures)

» Person on any mixture on an item on which that person has already been
demonstrated to be present elsewhere on that saméMiaien Donor A on a
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mixture from cuffs scrapings of a shirt where MalenDbr A was single-source or
deconvoluted major from the collar scrapings on the same shirt)
* Person on any mixture from an item where that person has already been
demonstrated to be present from a different item at the same location
i. Male Donor A in mixture on gear shift when Male Donor A was major or
single source on steering wheel
ii. Male Donor A and Male Donor B on two different cigarette butts, third
and fourth cigarette butts are mixtures of the two Males.
iii. Mixtures on sexual assault items/swabs/fractions where Male Donor A
was already identified on one of the items/swabs/fractions

Statistical calculations made must be clearly and properly qualified in the test report.
Statistical calculations for more than one test can be reported together if the results of
those calculations are identical or, where applicable, are above the source attribution
threshold.

Statistical information can be reported in the evidence report if appropriate. For example,
where a probative sample matches a relevant victim or elimination sample, the statistic is
reported in the evidence report.

When using Random Match Probability, report the lowest statistic amongst the ethnic
groups.

When using the US Y-STR Datababétjf://www.usystrdatabase.qrgeport the 95%
upper-bound confidence statistic from all ethnic groups.

When using the Forensic Statistical Tool (FST), perform the calculation using the
appropriate scenario(s) and report the lowest likelihood ratio amongst the ethnic groups
for each scenario.

Comparison of samples based on Autosomal STR results, Statistical
Treatment, and Reporting

A.

State the type of testing that was performed and, when needed, include the minimum
number of contributors to the sample.

For each available comparison sample, the following conclusions can be made.
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1. Comparison to a single source profile or to a deconvoluted profile from a mixed
sample.
a. The comparison sample is a match.
b. The comparison sample is not a match.
2. Comparison to a mixed sample that was not deconvoluted.
a. The comparison sample is included as a possible contributor to the
mixture.
b. No conclusions can be drawn regarding whether the comparison sample
could be a possible contributor to the mixture.
C. The comparison sample is excluded as a possible contributor to the
mixture.
3. Statistics
a. For single source profiles, or profiles deconvoluted from a mixed sample,

the Random Match Probability (RMP) will be used. Refer to the
“Population Frequencies for STR’s” procedure.

b. For mixed samples not deconvoluted in their entirety, a likelihood ratio
can be calculated; refer to the “Forensic Statistical Tool (FST)” procedure.

C. Single source profiles or deconvoluted profiles from mixed samples where a positive
association is stated.

1. The random match probability (RMP) will be used for statistical analysis of
these profiles. Refer to the “Population Frequencies for STR’s” procedure for
details on calculating this value.

2. Source Attribution Threshold:

a. 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 applying 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.
D. Mixed samples that are not deconvoluted in their entirety
1. These samples may include the following:
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a. The DNA profiles of the individual contributors could not be

deconvoluted, but the sample may be used for comparison. For example,
a two-person mixture where the peak height ratio of the contributors are
approximately 1:1 and the individual contributors could not be
determined.

b. The DNA profiles of the individual contributors were not deconvoluted,
but the sample may be used for comparison. For example, a two-person
mixture where the major and minor contributors could be deconvoluted,
but was not done so at the time of report writing.

C. The DNA profile of themajor contributor was determined, and there are
sufficient labeled peaks that cannot be attributed to the major contributor
that may be used for comparison.

2. Comparisons to these samples within a case are done as appropriate. This
decision is made on a case by case basis.

3. Comparisons are based on previously determined allele calls at conclusive
loci. Loci that are designated as “NEG” for negative or “INC” for inconclusive
cannot be used. For LT-DNA samples, conclusive loci must have repeating

alleles.

4, All results for the same sample are evaluated and may be used for
comparison.

5. The source of a comparison sample is included as a possible contributor to

the mixture if:

a. For samples amplified with 28 or 31 cycles, all of the alleles seen in the
comparison sample are also labeled in the evidence sample.

b. If most of the labeled peaks seen in the comparison sample were also seen
in the mixture, and the absent (or unlabeled) peak(s) can be explained.
Explanations for absent or unlabeled peaks may include any of the
following:

I Amount of DNA amplified
ii. Artifacts such as stutter
ii. Degradation
V. Empirically defined locus characteristics — (In-house validation
studies of Identifiét demonstrated that the large and/or less
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efficient loci are: CSF1PO, D2S1338, D18S51, FGA, THO1,
D16S539, and in mixed samples also TPOX.)

V. Length of the STR repeat
Vi. Minimum number of contributors to the sample
Vil. For mixed HT-DNA samples, no more than two alleles can be
completely absent or not visible that cannot be explained as above.
Viii. For mixed LT-DNA samples, no more than two alleles can be
unlabeled or absent.
IX. 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).

C. The likelihood ratio (LR) can be calculated (if appropriate) using the
Forensic Statistical tool (FST) if there is a positive association (is
included) between the comparison sample(s) and the evidence sample.
For further details on performing this calculation, refer to the “Forensic
Statistical Tool (FST)” procedures of the manual.

6. The source of a comparison sample is excluded as a possible contributor to
the mixture if:

a. One or more alleles seen in the DNA profile of the comparison sample are
not seen in the mixture, and the absence cannot be explained. Explanations
for absent or unlabeled alleles may include any of the following:

I. Amount of DNA amplified

il. Artifacts such as stutter

iii. Degradation

Iv. Empirically defined locus characteristics — (In-house validation
studies of Identifiét demonstrated that the large 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. Minimum 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, for a mixture with only two
contributors, if an allele seen in the comparison sample is
not present at a locus with four peaks, this could be
indicative of an exclusion.

il. For LT-DNA samples,
1) Three or more alleles seen in the DNA profile of the
comparison sample are absent at the efficient loci.
2) Many alleles seen in the DNA profile of the comparison
sample are absent at any locus.

7. No conclusions can be drawn regarding whether the source of a comparison
sample is included or excluded as a possible 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 Identifilef demonstrated that the large and/or less
efficient loci are: CSF1PO, D2S1338, D18S51, FGA, and THO1,
D16S539, and in mixed samples TPOX.)

V. Length of the STR repeat

Vi. Minimum number of contributors to the sample

b. The phrase no conclusions can be drawsused if the criteria for
“included” or “excluded” are not met. The factor(s) supporting this
statement must be documented in the case file using the Not Suitable for
Comparison/Inconclusive Form

Samples which are not suitable for comparison
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1. Refer to the Guidelines for interpretation of results in the “STR Results

Interpretation” procedure for details on this category of samples.
2. Documentation in the case record

Factor(s) supporting this conclusion must be documented in the case record file
using the Not Suitable for Comparison/Inconclusive Fofirhis includes

mixtures which can be deconvoluted for the major contributor, but are not suitable
for comparison to the minor contributor.

Y-STR Results

Comparison of samples based on Y STR results, Statistical Treatment, and
Reporting

These guidelines address sample comparisons and reporting specific for Y STR analysis. Refer
to the Autosomal STR Comparison section and the Evidence and Case Management Manual for
further details on categorizing samples and reporting in general.

A. State the type of testing that was performed and, when appropriate, include the
minimum number of contributors to the sample.

B. Mixed samples with non-deconvoluted loci

1. To the extent possible, mixed samples must be deconvoluted for comparisons
within a case, to other cases, or to known samples as needed.

2. Comparisons are based on deconvoluted allele calls onlizoci that cannot be
Odeconvoluted are designated as “INC” for inconclusive and cannot be used for
comparison.

C. 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. Statistics
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The haplotype frequency is determined using the US Y-STR Database website at
http://www.usystrdatabase.org

3. Exclusions
The donor of a comparison sample is excluded if one or more alleles seen in
the DNA profile of the comparison sample are not seen in the single-source or
deconvoluted profile, and the absence cannot be explained.

4. No conclusions can be drawn:
The phrase no conclusions can be drawsused if the criteria for “included” or
“excluded” are not met. The factor(s) supporting this statement should be
documented in the case file using the Not Suitable for Comparison/Inconclusive

Form.
D. Samples not suitable for comparison
1. Refer to the “STR Results Interpretation” procedure for details on

categorizing samples as not suitable or comparison.
2. Documentation in file

Factor(s) supporting this conclusion must be documented in the case record file
using the Not Suitable for Comparison/Inconclusive Form. This includes
mixtures which can be deconvoluted for the major contributor, but are not suitable
for comparison to the minor contributor.
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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.

May 21, 2014 — Minor wording changes within the CPI section.

September 1, 2014 — All references to a “profile generation sheet”, “allele typing table” or “table of profiles” has been
Ochanged to “Results Table” for consistency between manuals.

October 21, 2014- Manual section completely revised.

September 1, 2014 — All references to a “profile generation sheet”, “allele typing table” or “table of profiles” has been
changed to “Results Table” for consistency between manuals.

December 24, 2015- Revised procedure to conform with new ASCLD/LAB-International Board interpretations concerning
positive associations using qualitative statements.

April 15,2016 — revised procedure to only require a qualitative statement when pseudo exemplars have a positive
association.

May 20, 2016- Removed change from April 15, 2016 based on discussions with Department of Forensic Biology Customers.
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Paternity Analysis

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 individual(s) (see below). If the
individual cannot be excluded, or for comparisons not involving a parent(s)/child relationship, a
P1 (traditionally called a paternity index, but this could be a maternity or kinship index), is
calculated for each locus using the DNAVIEW program of Dr. Charles Brenner. The formulas
for parent/child comparisons are listed in Appendices 6 and 11 of Parentage Testing
Accreditation Requirements Manual, &dition, AABB.

If there is an exclusion at a single locus in a parent/child comparison, The Pl is calculated
according to the formula in Appendix 11 (RIPE) where

M (locus specific mutation rate) is obtained from Appendix 14 of Parentage Testing
Accreditation Requirements Manual, Fourth Edition, AABB and

PE = ¥ (1-2hHf) where H is the frequency of homozygosity and h is the frequency of
heterozygosity. PE is calculated by the DNAVIEW program.

An overall CPI (combined paternity index) is calculated by multiplying all of the individual PIs.
A probability of paternity (maternity/kinship) is then calculated using Bayes’ theorem and
assuming a prior probability of 50%. The individual loci PI, the CPI, and probability of paternity
(W) are calculated by the 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 paternity > 99.95%, 50%
prior probability), the hypothesis of kinship should be accepted (considered proven). When the
CPl is between 100 and 2000, the hypothesis is supported by the data. When the CPI is between
10 and 100, the hypothesis should not be rejected, and should be considered a weak inclusion.

Revision History:
March 24, 2010 — Initial version of procedure.
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DNA-View for Paternity and Kinship Analysis

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.

I. Creating a DNA-View Worksheet and Import Record

1. Open up the DNA-View Form

ok WD niwi 1 Do T gt o] indn 1l 87000 1) i)

[ Felaton & L ESPPO | DISTRE |

|l i, 0LE
Kol B M

CM) Feelation coles
Faer  |F.G
3

2. On the DNAView 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.

3. Select the Case Typgom the drop down menu: Paternityr Kinship.

4. 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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Assign a Relationto each sample using the designation codes frorRdbernity

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).

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 profile table.

For both homozygote and heterozygote profiles, enter both alleles at each locus,
separated by a spacenot a comma. If there is allelic dropout at a locus, leave
the entire locus blank.

Once the sheet is completely filled out, save it in the DNAVIEW \ WRKST
folder. Use the case IBs the file name and “save as” tye&rosoft Office
Excel Workbook. See below:
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2 ]
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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

[I. Importing profiles into DNA-View

YOU CAN ALWAYS RETURN TO THE MAIN MENU FROM ANY STAGE OF THE
PROGRAM (AND WITHOUT LOSING MUCH INFORMATION) BY HITTING THE
Ctrl+C KEYS SIMULTANEOUSLY. THIS MAY COME IN HANDY IF YOU
MISTYPE ANY ENTRY.

YOU CAN ALSO USE THE MOUSE, SCROLL USING KEYBOARD ARROWS OR
TYPE IN COMMANDS TO SELECT FROM THE MENU.

1. Open DNA-View, selecimport/Export ( by either typing it in the Command
field or clicking it with a mouse), hit Enter.

7@ DNAVIEW o =1F

DHAUTEY wver 27.23 2005%-6-14 15:A? Production Syste
Caseworki? Mew York

. (Paternity, Crime, Multi—locus; Membrane, Read, Reread>

(Compare, Flazh,. Statistics, Scatter,. Directoryl
(Savesget ascii, Print?>
Housekeeping (Browse, Maintenance, QC’'=s,. Tablet Check,. Update>
ImportExport Databazes, Cases, Gels
{Quit. PATER. tools>
{make, plot, or print database. Calculate PI>

the last report
Rezearch ideas (Mutation, Music)»

Bkzp=clear Alt—fo=help LTI
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2. At next screen, there is field that says Which Import/Export option? select

Genotyper import, hit Enter.

74 DNAVIEW

Which Imiurt/Exiurt uition?

DNA -UIEW Frequency Database import (transfer hetween usepsd

Export DMA-UIEY Databases (transfer hetween usersd

Import Muche database *.FRQ file <counts by 18 base pair bins)

Gel image import Ceach row=x.y coord [intensityl)

Create a Phenotype list. check duplicates. find multi—locus match
Import Phavmacia ALF (each row=1 bhand =zize,. lane #>»

Import RFLP zizes (each column=zizez for one lane, eg Pharmacia ImageMazterl
ABD GeneScan data import C(each row=lanelf.color,.1 band sized

Molecular sizes import <each row=2 band sizes?>

Case and Accession data import

Import Ascii database Chistogram or size list; kh or hases)

BioImage import

Import Genotypesz for databasze. (Pair of columns==genotype for a locus)
Genomyx M.U. import

Codis: export size data in CHMF format

Genotyper import

Hitachi StarCall import

Genemapper import

3. In the field that saysWhat subdirectory?”, a path
(\FBIOLO~3\MPERSONS\DNAVIEWAIMPORT\) will already be specified.
Hit Enter.

If the field is blank, see the Troubleshooting section for specifying the
subdirectory.

4, Select your Case ID from the list. Hit Enter.
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Which ImportsExport option?
Genotyper import

What subdirectory? “FBIOLO™3I“~MPERSONS“DMAUIEW~IMPORT>

thich file? (ESC if done?

~FBIOLO™~3I~MPERS ONS~DHAU I EW~IHPORT %
A58523 . TRT 58247 THT 68321 _THET 61811 . THT SAMPLE.TRT
18523 _TXT 5A523 _THT 6A322 _TXT 61938 . THT SCOTT . TXT
18531 _TXT CA829 _THT 60345 _TXT 61988_THT
11111 . TXT 51144 _THT 60392 _TXT 62191 .THT
11156 . TXT 1173 .THT 60598 _TXT 62248 THT
11441 _TXT L1795 THT 6A706 _THT 69562 . THT
11442 _THT L2808 . THT 6A256 . THT 1234 THT
12806 . THT 52159 .THT 61852 _THT 1675 . THT
12256 _TXT 52253 _THT 61139 _TXT 72345 _THT
14496 _TXT 52254 _THT 61225 _TXT PPPIP.THT
21318 _TXT 52311 .THT 61252 _TXT 80808 . THT
21379 _TXT 52345  THT 61449 _TXT 81146 . THT
21566 . THT L2347 . THT 61458 _THT 38888 . THT
22222 _THT L5L5L . THT 61494 _THT 28956 . THT
37914 _THT 68134 _THT 61533 _THT 91146 _THT
42261 _TXT 68158_THT 61566 _TXT 92106 . THT
LE172 _TXT 68303 _THT 61567 _TXT 99998 THT
Leze2 _TXT 6032A.THT 61675 TXT 99999 THT

5. At the following window, path with selected Case Will appear, hit Enter.
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6. Now that Case IDhas been selected, screen will say Initializing a new

membrane Date of runwill default to the current date, hit Enter

Uhlch Import-Export opt
Genotyper 1mpul\FBIOLONBNHPERSOHS\DHHUIEH\IHPORT\BEBEEB TAT start at 14:87:5

Initiali=ing a new membrane
6 7

Date of »un: [

January July
February August
March September
April October
May Movemher
June Decemher

Bkzp=clear Alt—f6=help
| W iy e |

7. Membrane # or brief id will list the selected Case ID in the format#d##. txt
Hit Enter.
[ ]

Bonaview -lol>

Which ImportsExport option?
Genotyper impor>FBIOLO™3~HPFERSOMS~DNAUIEW~IHPORT~A58523 . TET start at 14:87:5

In1t1a11“1ng a new membrane
Date of »un: Fehruary 26

Membrane # or brief id: :EEE_

| T W Y O S e |
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8. You will be asked, Is the above information correct¥/erify the Date of run

and the Case Iand hit Enter

iy

Which ImportsExport option?
Genotyper imporsFBIOLO™3“HMPERSONS“DHAUIEWSIMPORT~B58523 .TAT 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? [

9. You will be asked Who are you? The program defaults to 099 Genotyaed
unless you want to be someone else, such as secret agent, James Bond, or father
of inductive reasoning, Francis Bacon) hit Enter

74 DNAVIEW - o x|

Who are you? FFEITITIALS

I to add a reader. DEL to remove or renamel

Bond,. James Bond

LdC
F. Bacon
Genotyper

Bksp=clear Alt—f6=help
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10.  The following window displays the entered loci, hit EadESG not Enter.

Which Import/Export option?
Genotyper imporsFBIOLO™3SMPERSOMSSDNAUIEWSIMPORT-A5A523.THET start at 14:07:5%

Columnz will he interpreted according to the chart helow.
Select any entry to modify the locus.

Eiccl ulcmalE UP to designate as "Sample Info™

END <or ESC)» ubdn satisfied. DEL to omit column<{s>

TRY
CINPUT FILE> ICINTERPRETATION> [161 TPOX TR0 STR
[1] Sample Info 1 Sample Info [171 FGA FGA STR
[21] 1 D351358 STR [18]1 D19 D195433 STR
[31] 1 THH1 STR [121 D2 D281338 STR
[4] 1 D21511 STR
[51 1 D18851 STR
[61 1 I GNORED
[71 1 D5SB18 STR
[81 1 D138317 STR
[?1 1 D758208 STR
[181 1 D1638537 STR
[111 1 CEFiF) BJTR
[121 [ | I GNORED
(| [ |
[141] 1
[15 1 1

Ame logenSTR
uvna STR
DBS1179? STR

11. Wait for a few seconds for the DNA profiles to import.

2 DNAVIEW

Which Import-Export option?
Genotyper impor»FBIOLO™3~HPERSONS-DMAUIEW~IMPORT-~BA5%85%23 . TET s=start at 14:19:3

:B?/B2/26 cHBAA » A5AL23.THT
~FBIOLO™3~MPERSONS~DNAUI EV~TMPORT~A58523 . THT 11 records 22 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 generationAN=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
p.g.= (13 99998 U

<23 99998 U

<3> 99998 §

Ready to generate cases & roles using these parameters ...
Kind of case: Kinship

Races: bcha
Meed 3 accession numbers beginning: 12880-08180
Proceed with generation? (MN=modify parameters, Y=proceed)> [

If you are using paternity instead of kinship, answer “N” to modify the
parameters and type in “paternity.” If the order of races are incorrect or if
you only want to test one race, you can change the order here or type in one
letter for the race.
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13. A green screen will appear, indicating a successful import. At this step, unique

identifiers (circled below) are also added to each profile. Hitt&sit viewing
this screen, and Esmain to get back to main menu.

[
B DNAYIEW _|o|:
e ] 1=

Arrows, Home, End scroll. ESC to quit wviewin
line 1-47 Find typed phrase. Tab=again. Bksp=new phras
Reprint to i

“~FBIOLO™3~MPERSONS-DHAUI EWSIHMPORT~BA58523 . TXT start at 14:19:37

Import by reader 7?9 to worklizt <(membrane> HZ200

workli=t=07-82-26 cBEABE » B50523.THT

Lane Sample Info Lane ar/B2/26 cBAAA » SSUS23 . THT
1> L6523 U blood 1> 1280-80B46v 50523
2> L5523 F father Zhang Hui Min <23 1280-80847f 50523
3> £EA523 H mother Zhu Tong Fu 3> 1280—-P00A48m 58523
C4) LEs23 (4>
5> LEs23 5>
(6> LEs23 {6
Ly LA5L23 Lo
8> LA523 8>
2 LEs23 3>
C18> LAs23 18>
11> LAS23 11>

D381358 3p STR 3 lanes of data filed as Read # 3188

Performing Paternity or Kinship Analysis

1. Select Caseworkhit Enter.

4 DNAVIEW

DMAUIEW ver 27.23 2005-6.-14 15:8? Production System
Cazevork8? Mew York

(Paternity,. Crime. Multi—locus; Membrane,. Head. Reread>
(Compare,. Flaszsh,., Statistics,. Scatter,. Directory)
(Savesget ascii, Print?
(Browse, Maintenance, QC’s, Tahlet Check, Update?

ImportsExport Databases, Cases,. Gels

Leave menu (Quit, PATER. tools>

Populations {make, plot, or print database. Calculate PI>

Quit DMHA -UIEW

Reprint the last report

Rezearch ideas (Mutation, Music?

Bkzp=clear Alt-fo=help BFEEFE]

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER



© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 409 OF 451
2. Select Paternity casehit Enter. (This will be used whether a paternity or a

kinship case is being done).

74 DNAVIEW - o x|

DMAUIEW ver 27.23 2885/6-14 15:87 Production Systemn
Cazeworky? Mew York

Automatic Kinship arbitrary relationship Stain Calculator mixed stains

Crime Casze stain matching Tuype in a Read or edit, usin

DMA Exclusion mixed stains ¥Y-haplotype odds wnmixed stains
unmixed stains

whole membhrane
calculate formula
Create; make roster

using mouse
Paternity case create, edit, or report
Racial Estimate guess population origin
Read using tahlet
Heread Rework old read
Screen disaster matches

Bksp=clear Alt—fo=help B¥FHEEHI

3. Select case should be highlighted. Hit Enter

4 DNAVIEW

Create, edit, or examine a case

eelect case

list cases guit
Mame Tag style: HAME reCcap
Mull fregquency: AUTO review; ASCII export
options select case
FCR parameters shrink match rules
print report window siz=e
probe parameters
Bksp=clear Alt—f6=help
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4, At the next screen, at the field Case # (0 to exiok for the 5 digit Case IDhat 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,
or, 8-2 digits in range 2800000cCx> to 27T x0000CxD
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 208722222
or, Pagellp for a menu of popular or recent case numbers.
Casze H? (B to exit) FEFE!

5. Selectimmigration/kinship , hit Enter. Verify that the imported case information is
correct such as the Case ID and all sample information, including relationghipg (
see section 1V.2. for changing case languageil that, in the race(s): field, bchsa
indicated. Go to step 8. lichais not indicated, the race list needs to be edited. See
steps 6-8 for editing race list.

74 DNAVIEW - |3 x|

Case 61494 racels>: hcha
Daughter 1280-00126 daihegy Shirley Profitt
Uictim 128888125 femur

Sonitl 1280-80127 son Micheal Yellock bcha- AbbreViation for

Son#i2 128080128 zon Raymond Yellock BlaCkS CaucaSianS

Hispanics, Asians

add role example Cyour risk?)

hatch run export case

bhatch select footnote report

delete case immigration-kinzhip

edit case comment language is: kinship

edit people list cases

edit race list Mame Tag style: NAME
Bksp=clear Alt—fo=help
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6. Use arrow keys to seleetlit race listin green menu on lower right corner of
screen. Hit Enter.

7@ DNAVIEW H=

Case 61494 race(s?: hcha
Daughter 12880-00126 daughter Shirley Profitt
Uictim 1288-00125 femuwr
Sonil 1280868127 son Micheal Yellock
SonitZ 1280-00128 zon Raymond Yellock

add role example Cyour risk?>

batch run export case

batch select footnote report

delete case immigrationskinship

edit case comment language iz: kinship

edit people list cases

edit race list Mame Tag stule: HAME
Bkzp=clear Alt—f6=help
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7. Type bchain the race(s)field. Hit Enter. The changes will be saved.

7 DNAVIEW

-|o]x

Caze 61494 race<s2>: bcha

Daughter 1288-B0U126

Uictim 1288-80125 Enter/modify list of race letters
to try for computation.

Sonftl 128088127

Son#t2 1238-B0128

edit race list

8. After editing race list, select immigration/kinshighit Enter.

4 DNAVIEW

Caze 61474 raceits?: hcha
1280-80126
128880125

1288-08127

Daughter daughter Shirley Profitt

Pictim femur

Sonitl zon Micheal Yellock

Sonlt2 1288-80128 son Raymond ¥ellock

add role
batch run
batch select
delete case
edit case comment
edit people
edit race list
Bksp=cle

example {(your pisk?>
export case

footnote report
immigrationskinship
language is: kinship
list cases

Mame Tag style: NAME
ar Alt—f6=help
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9. Estimate likely relationshipsshould be highlighted already. If not, select it and

then hit Enter

4 DNAVIEW

Estlmate likely relationzships
ype in Cor edit? scenario 1
stimate likely relationships
Racial estimate

Simulate

yeball check the raw sizes
yeball check the genotypes
Print the genotypes

Prior probabhility=HA.5

Silent alleles NHOT allowed
arsing info: NOT shown
alculate one locus,. showing parsing
R iz: BLACK

hange database defaults

ext race from: BlacksCaucasia~Hispanic

Prior = A.5
Mutation iz considered

Meedless loci INCLUDED

Do NOT "restrict' the data
AUTOMATIC frequencies

SHOW formulas in summary
DO consider mutation

Qult from Immigratinn

554> F Ur2,
(887> F Us?
<2189 F U7,
20752 F Us0ther
48> F U 0ther
€1921> F D, § :
Ce22> F U2 =

5 Hssessment
; Assessment

10.  Wait for program to obtain allele frequencies for the four races.

4 DNAVIEW

collecting genetic data
2 worklists to search ...

a lemalnlng,

112 locus—genotypes collected.

2 worklists to error-check 1 remaining
Obtaining Black frequencies for locus 11/14 D16853? S5TR
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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 relationshiptable (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 (PI), 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.htjn

C. After viewing this information, Hit Enter

4 DNAVIEW

=il x|
ase 61494 U 5 T

Daughter daughter Shirley Profity
I pi=6B@ pi=200 pi=4a

Pictim f emur
Soniil son Micheal Yellock gi= =i=1A000A =i=8800
u pi=6A6AEA pi=-B000

Sonit2 son Raymond Yellock
=1i=60680 =1i=280600

-
D
\
5
T

5

D78 TPO SF
¥

D35 UWA FGA Ame D8S D21 D18S D55 D138 D16es, THH h CSF1

B » r » = B B = i:
o rs r r L 3 r iy

i ETEE YR EY R E TR E TR TN TS
» Ao o y b » n st q st

D351358 p=15% =16 r=17

D21511 p28 »38@
D75828 pB =11
CSF1iFP0 p8 »1B t12

Udd p=13 »=15 ==16
D18551 pld ri6 ul?
D16553? p? ri11 ti13

FGA p23 o224
D5S818 p8 sii
THAL p? o8

Legend:
DES1179 pi2 vid
D138317 pil gi2 »i3
TPOX p? g8 »9 tii

any key to continue
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12.  Select Add relationship est to reporthit Enter to add the likely relationships
tableto the final report that will be placed in the casefile.

DNAVIEW

Add relationship est to report
ype in Cor 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=HA.5

Silent allelesz NOT allowed

arsing info: NOT shouwn

alculate one locus,. showing parsing

ace iz: BLACK

hange database defaults

Prior = A.5
Mutation iz considered

Mext race from: Black-sCaucasiasHispan
Meedless loci INCLUDED
Do NOT "restrict' the data
AUTOMATIC frequencies
SHOW formulas in summary
DO conzider mutation
Quit from Inmigration
Gz ? + Fr?
Aszessment 1 554> F U2,
Assessment # 2 (887> F U/ =
Assessment # 3 <(21892> F U2 U, A
Assessment # 4 (2875> F U-/0ther :
Aszessment H 5 <48> F U-Other
Aszessment H 6 <1921> F D, 8

13.  Select Type in (or edit) scenario lhit Enter.

4 DNAVIEW

ype in Cor edit? scenario 1
stimate likely relationships

yeball check the raw sizes

yeball check the genotypes

rint the genotypes

rior probability=HA.5

Silent allelesz NOT allowed

arsing info: NOT shouwn

alculate one locus,. showing parsing
ace iz: BLACK

hange database defaults

Prior = A.5
Mutation iz considered

Mext race from: Black-sCaucasiasHispan

Meedless loci INCLUDED

Do NOT "restrict' the data

AUTOMATIC frequencies

SHOW formulas in summary

DO conzider mutation

Quit from Inmigration

Gz ? + Fr?
Aszessment 1 554> F U2,
Assessment # 2 (887> F U/ =
Azsessment # 3 <21089> F U7,
Assessment # 4 (2B75> F U-/0ther
Aszessment H 5 <48> F U-O0ther =
Aszessment H 6 <1921> F D, 8

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER




© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 416 OF 451

14. Inthe blue field, enter a kinship or maternity/paternity statement that expresses
two hypotheses (or ways people are related), then hjtries&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 ndie from the mother of the typed daughtersén
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, Tare a product of the
typed femur donoty, or another unknown individual, Otheand
some untested maRa.

V Pa

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 maybedathe fatherf:

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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74 DNAVIEW - o x|

A2.T:U 0ther+Pa
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15.  Select Calculate & report LRs, 4 raceshit Enter.

4 DNAVIEW

|D,S,T:U/0ther+Pa

Prior = A.5
Mutation is considered

Action?

Calculate & report LRz, 4 races

Type in Cor edit? scenario 1 Calculate one locus, showing parsing 1

Calculate & report LRz, 4 races Race iz: BLACK

Calculate LRz <Black> Change databasze defaults

Mext race from: BlacksCaucasiasHispan

Meedless loci INCLUDED

Do NOT "restrict' the data

AUTOMATIC frequencies

Add scenario tos modify the pick list SHOW formulas in summary

Eveball check the raw sizes DO consider mutation

Eyebhall check the genotypes Quit from Immigration

C: ? + Fr?

5 ssment # 1 <55%4> F U7, U : H
HOT allowed 5 # 2 (BB?7> F U/2 - M +

info: NOT shown a sment # 3 <210899> F U7, U, A

16.  Wait for the program to collect allele frequencies and calculate kinship equations.
A series of screens will appear, see examples below.

F DNAVIEW HE=E

Collecting Asians data.

Obtaining Asians Frequencies for locus 3-13, FGA STR
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Wait...

i DNAVIEW

Evaluating kinship formulas

D.8.T=U 0ther+Fa

13 loci. B inconsistent 8.8s
D351358 <(1+3»> » (dg+i2qg+i2
Ulla 12pl1 <(p+sd »~ Cdps+ibrers?
FGA 4q § 2 ~ (p+3pptpg>
DES117? <1+3p+3r> ~ (dpr+dpp|

D21811 8
D18551 1

DES818 8§ (2+6p> ~ (s+3ps+3ssH

D135317 1 ~ 4p

q
D?8828 7 (1+p+3sd ~ (4dps

D16553%9
THA1L 11p
TPOX 2p2

g
CEF1P0O 5 <(1+3»> ~» (4pt+lbprtd

17. A table with cumulative LRs for each race will appear. These are the statistics
that will be presented in the Forensic Biology report. In the field that says Ascii
file name for posting (blank if none)? enter the filename: first letter is a P or K
(Paternity or Kinship) followed by the five digit ID number, and ending with .txt

(e.g.P91125.txt K80144.txt). Hit Enter to save the file.

4 DNAVIEW

D.S.T:U0/0ther+Pa

Black cumulative LR 41 .6eb

Posterior probability=79_.999998x assuming prior=58:x
Caucasian cumulative LR 12.7e?

Posterior probability=188x assuming prior=5%80x
Hizpanic cumulative LR 4_33e?

Posterior probability=99.99999998x assuming prior=5@x

Azians cumulative LR 28 _8e?

Posterior probability=108¢ assuming prior=580x

Azcii filename for posting <hlank if none)? ¢

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER




© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 420 OF 451
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 probabilityis also the relative chance of paternitfmentioned
in Forensic Biology paternity report)

Prior probability

Prior probability is always 50% (both hypotheses equally plausible) for
paternity and kinship cases (mentioned in Forensic Biology paternity
report)

18.  Select Quit from Immigration (should already be highlighted) and hit Enter

74 DNAVIEW H=E

|D,S,T:U/0ther+Pa

Prior = A.5
Mutation is considered

Action?
SHOW formulas in summary
DO conzider mutation
from Immigration
= ? + Bo7?
ssment 1 ¢554> F U/7_ U @ Mot
ssment 2 (887> F U7 : M+ F
ssment 3 <218%9> F Us7. U, A,
szment 4 (2875> F UsOther - H
szment 5 ¢48» F U 0ther - M +
szment 6 €1921> F D, § - ¥ + U
ssment 7 692> 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.5.T:U-0ther+Pa

Mull freguency= AUTO reconztruction
options restrict data

FCR parameters review; ASCII export
print repoprt select case

probe parameters shrink match rules
guit window size

recap
Bksp=clear Alt—fb=help

20.  Select Laserjet and hit Enter

4 DNAVIEW

|D,S,T:U/0ther+Pa I

Printer? I Prior = B.5

Mutation is considered
abort (7853 chars: Case 61474 kins
LPT1
LPTZ2
SCIreen
file
Lazerjet
Postscript

print report

Bksp=clear Alt—Ff6=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 I

ior = B.5
onsidered

PRINTIMNG to Laszerjet on LPT2

If you get stuck here,. the printer is not connected.
To continue:
1. Try Break (=Ctrl-Pausze? and wait 68 zeconds,
OR 2. Kill DHA-UIEW with the Windows Taszk Manager.

To avoid getting stuck again.
EITHER connect a printer
OR Housekeeping,. Options,. DMA-UIEW printer
and set the printer to ¢nonel.

Keep waiting...A second screen will appear.
4 DNAVIEW

print report

add role example {(your pisk?>
batch run export case

Mutation is chatch select footnote report
delete case immigrationskinship
edit case comment language is: kinship
edit people list cases
edit race list

Mame Tag style: NAME
Bksp=clear Alt—f6=help

Back to Table of contents

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

© NYC OFFICE OF CHIEF MEDICAL EXAMINER




© NYC OFFICE OF CHIEF MEDICAL EXAMINER
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 423 OF 451

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 H=E

DMAUIEW ver 27.23 2885/6-14 15:8? Production Systen
CazeworkB? Mew York

(Paternity, Crime. Multi—locus; Membrane. Read. Reread>
C(Compare, Flash. Statistics,. Scatter,. Directoryl
(Savesget ascii. Print2

Housekeeping CBrowse, Maintenance, QC's. Tahlet Check, Update2

ImportsExport Databhaszes, Cases, Gels

Leave menu C(Quit, PATER. tools)

Populations C{make, plot,. or print database. Calculate PI>

Quit DHA -UIEUW

Reprint the last report

Rezearch ideas (Mutation, Music)

Bksp=clear Alt-fo=help B¥HELH

IV. Importing Raw Data
The next step is to convert the raw data to a format that is easier to read and can be pasted
into a report. You also have 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 A1 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

| A
g,zl

l= | Data lﬂindcrw Help  Adobe PDF

|
Filker 2

Yalidation. ..

b= -4 2l @@

[ Besvies ! % I l:}-'J | ¥ &

Import External Data » |

-

H :‘; fi_r]iI:if:lE_‘E Diata...

F

G Mew Web Query. .,

H  Mew Database Query..,

W
W

5. Select thé=BIOLOGY _1 / DnaView Casework / reportsfolder from theLook

in: menu
21
Look fn: ) repoats =l @~ 3 Q@ ¥ [y 3~ Tooks~

: (@} Desitop Zboszsa  Eikzress€ | @ousniN B

: iﬂﬂz;}cbﬂﬂ? @i poszee  [mlksosze Bxnaz £

gﬂmﬂm % DyO-RW ME: ©) 05266 [£] k61613 [Z] k71460 a

: -, i ' e a i

@ Codison' () p7530 %man mem IF

ﬂ 3@ Faickogy on ‘csc.nycnetiocme... 530 [} k7oaz0 TlkTiaiz §

Desktop o PTTETS R7654A (1 kro14s = k72648 &

7644 [ rrorasa = k73172 F

A, S VerPheso net|oomet CTEE4E [£] k701458 = k008t i

__J ) My Documents p76248 = k7014t Hreoziz 2

My Documents | () Rotor-Gene Demonstrations B6E4C ] k701488 £l kg1201 E

53 FTP Lacations PTEE4C [ ers1z =reizoisn g

- __ﬁ] AddiModiy E:fP‘tucal:'nrs * breg4n [l erosiz |"_'| KE1207 =

. = 59999 = kzns26 ) k276840 B k7091 = kas080 £

My Computer | =4 apgsep [F] k205262 I k27684E Elkri1e7 = oooes =

== 4 | i

File: nasne! *|  Hew Source.., (P
Iy Metwork [ -«J I

Places  Flescof Al Fies - Cacel |
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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 Eliclsh.

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;

& Delimited; - Characters such as commas or tabs separate each field.
" Fivedwidth - Fields are aligned in columns with spaces between each field,

Skark import at raw: |1 E Filz arigin: I'-.-'-.-'Indm-'-.ls (ANSI) ﬂ

Preview of file MUFBIOLOGY _11Dnaview Casewarkireport=siPo92439. TRT,

1 il

ase 09242308 cenaricll :l

20A0 Sibling$201220-005660 OFBSS-2439

4 OED Sibling#301280-005670 OBTEOGO0S-0701
JB:H+F -

£ 2
concel | cesh [ mext> | Ensh |

8. The Import Data window will appear. Sele®roperties...
i
Where do wou wank ko put the daka?
" Existing worksheet:
Cancel I

[=#ag1 =5

" Mew worksheet

i=| Create a PivotTable report. ..

Properties. .. Farameters. .. Edit Guaery. .. I
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9. The default settings in the External Data Range Propertiggidow are correct

but you need to sele€iverwrite existing cells with new data, clear unused
cells When the window has the settings shown above click OK.

External Data Range Properties il

Mame: |Paz4za

Cuery definikion

[v Save guery definition
[T Save password

Refresh contral

¥ Prompt For file name on refresh
[ Refresh every IEU 5‘ minutes
[ Refresh data on file open
T Remove external daka From waorksheet before saving

Data Formatking and layouk
¥ Include Figld names [T Preserve column sorkFilkerlayout
™ Include row numbers ¥ Preserve cell Formatting
v adjust calurmn width

IF the number of rows in Ehe data range changes upon refresh:
" Insert cells for new data, delete unused cells
£ Inserk entire rows For new data, dear unused cells

£+ Dverwrite existing cells with new data, clear unused cells}

[ Fill down Formulas in columns adjacent to data

| Ok I Cancel |

10.  You will be taken back to the Import Dataindow. Make sure Existing
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:
A ] ] (B == E I F G fim ]

1..

FEETD HTI Scenann f

3 W Wictim 1 ZE0008 19 humsrus
EE M Mother 128000871 Janp Don
Ex F Fathar 1280400800 Juothn Clog

B {Vinther M eF
Lf: ............................
'L _Elal:h cumulaties LR 1 [2EH7 Postenar prnhablﬂ,: 100% assuming prce= S
9 Caucagian comulatiee LR 1.03E+14 Postenar probakslily= 100% Assuming prce= | S0%
| 10 Hiapars: cumulatiee LR 225E+14 Poatenor peobakaily= 100% assuming peor= | S0
A1) Astandg cumulabien LR B.28E+14 Pastiendr probakslily= 1005 azauiming pre= 0%
i3] — Black M W F
14 Ca51178 5TR 20,7 1 4 2pp p=01 1213 12 12
18 oSl 5T 17.71 fdap p=00E1 #=0078 1 IND 0312 E1]
L D76 S5TR I23 1 fBap pel 35 a=00E19 1012 10 10063 10 1003
'_IE"_ CSFIPO STR 1451 /4nq p= 312 g=0 067 1213 1213 12
| 18 0351358 5TR el p= 22 15 15 15
19 THH 5TR 1591 ¢ dat =47 g=0.107 995903 7863
@N 0135317 STR 17 1 ¥ Bt p=0. 0306 =024 %2 11 911
il DiE=539 STR 2851 Fdn il 296 1112 91
Fri 0251338 STR 2431 s w=0.101 435 P 1]
23 185433 S5TR 151 FBgr =02 =0 0418 1315 1415 iERT
[ 24 VWA STR 551 1 dg pOXE 0S50 1517 17
E3 TPOX SR 3E5 14 2pp pel 37 811 B B
] DiES51 STR 1291 FBrw = D52 w=0 165 1113 1317 1517
Ei 055818 STR 1441 gp p=0. 263 1 i i
) FGA  BTR J38 S day =002 2325 5205
29 ciifruilatos LR LOEHT
L Caucagian W v F
£ 51178 5TR 231 2pp p=0.148 1213 12 12
_-?53_ o511 5TR 1005 1 F dap p=0 238 &=0.102 32 IR 0312 G 1}
l_Z:'f_-!._ O =0 STR 348 1 fBap pe0 29 =0T - 1012 10 1003 10 1003
&3 CSFIPO STR 104 1 fdpq PO U 1213 1213 12
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12.  Click on the Tabletab at the bottom, and you will see a cleaned up version of the

13.

data you just imported:
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4 =~ o I o 1 -S—
L |
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d st
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e — WALD| 08 kLl | 13 | mad | s B s | | o8 [ | By 1} H
B—— = [sulsa) [+ ] 5 I L2 T
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7=
. 1)
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i
g—— | L [ 0 JL b 0§ B 0 ([ |
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y.
L
s—— [ [ [ [ [ [ [ [ [ 1 [ [ [ 1"/
35
a— | [ [ [ [ [ | [ [ I [ [ 1 [ |
anl
£ : -
e——— [ [ [ [ T T T T T T T T T 11
S
[ar
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=
A
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E—i Pty ladus  Cowmseen | 230 | 268 | Wa | 184 [ 63 | awd [ asa [ xm [ 13 | zew [ [ oaa [ e ] [ &% T w3
ars
W] [ Pwrotriokes Mg | %3 | 538 | 3 | 12 | w3 [ em [ 49 | Jm | 133 | 3; | a3 | za | v [ oz |
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This table has sorted the data you provided irAllede Entry tab, as well as the
raw data from DNA-View, into a format that is easy to read.

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 the DNA-View report.
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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

oo

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

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 necessary.

V. Troubleshooting DNA-View

1. Printing problems
a. Re-establish communication between DNA-View and the printer

1) Go to My Computer from the Start menu or the desktop icon.
2) Double click on M:drive.
3) Double click onFBiology_1folder.
4) Double click on the DnaView Caseworfolder.
5) Double click on the’rinters folder.
6) A list of MS-DOS batch files appears similar to those depicted

below:

File Edit Wiew Favorkes Tools  Help

Back = | | - ? ) search Folders -
€] \os s

Address I..j M:AFBIOLOGY _1\Dnaview Casework)Printers

B0 Print DA

@y | Bldg_dna_t2fl_1204_hp43so_...
8382 | risDor Barchie

File and Folder Tasks ES

=7 Make a new folder
@ Publish this Folder to the EEE Prink DINA

Web Bldg_dna_12fl_1213_hpcolor_...
(% View previous versions W5-DiCS Bateh Fils

Other Places

”»

| Dnaview Casework.
D My Documents
§ My Computer

£«

Details
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7) Double click on the file that corresponds with your printer. (i.e., If
you are trying to print to the printer on thé™ff, click on Print
DNABIdg_dna_12fl 1204 hp4350 LPTR

8) A black screen will appear and disappear quickly, this is normal.
See below:
W WINDOWS' system32h cmnd.exe

M:~FBIOLOGY_1-~Dnaliew Cazework>Frintersl net use LPTZ2: ~D
LPFT2 waz deleted successfully.

M:~FBIOLOGY_1-Dnaliew Casework:Printerzlnet use lpt2: “ocmednadhcpprdl._csc._nycn
et dna_12f1 1213 _hpcolor ~persistent:yes

b. Communication has now been established successfully and printing should
work.
C. Go back to DNA-View. In the main menu, select Reprint the last report

and hit Enter Wait for the report to print.

i DNAVIEW N=1Ed

DNAUIEW ver 27.23 2885-/6-14 15:89 Production Syste
Caseworkils New York

(Paternity,. Crime. Multi-locus; Membrane, Read. Reread)
(Compare, Flazh, Statistics. Scatter. Directoryd
(Save-sget ascii, Print)

{Browse, Maintenance, QC’s, Tahlet Check, Update>
Databases. Cases. Gels

(Quit, PATER, tools>

Cmake, plot. or print databhase. Calculate PI>

the last report
(Mutation, Music?

Bksp=clear Alt—f6=help RETREH}
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2. Changing Language from Kinship to Paternity

a. This is useful for paternity cases whéreés indicated as Sibling #4
instead of Child and Fs indicated a&ather instead of Tested Man
b. Change case language from kinshagpaternity

» After selecting casén step I11.3., a menu will appear. Use arrows to
select language is: kinshipHit Enter.

Caze 37914 racets>: bcha

C Siblingi#t4 1288-80194 MC
F Father 1280-008173 FG

add role example Cvour risk?)

bhatch run export case

batch zelect footnote report

delete case immigrationskinship

edit casze comment language is: kinship

edit people list cases

edit race list Mame Tag style: HNAME
Bken=rleaarn AOTt+t—FhL=haln
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» Afield will appear that saydse the language of? and four options
will appear. Use arrows to seldétaternity, then hit Enter.

4 DNAVIEW - o x|

Case 37914 race<s»: bcha

C SiblingHi4 1280-00194 MC

F Father 1280-80173 FG

language is: kinship

Use the language of? NG
Paternity
Maternity
Kinship
Crime

Bkzp=clear Alt—Ff6e=help

* Relationships have now been changed from Sibling #4 to Child and
Father to Tested Man

74 DNAVIEW B=E

Caze 37914 race(=z>: hcha
c Child 1288-08194 MC
F Tested Man 128A-BRA193 FG

add role edit race list
batch run example <(your risk?)>
hatch select export case
calculate report footnote report
delete case immigration<kinship
edit case comment language is: paternity
edit people list cases

Bksp=clear Alt—f6=help
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» Language will now be changed to paterniimtil the next user
changes it to kinship

3. Deleting records from DNA-View (in case of import problems, etc.)
.a, Hit Ctrl+C to get to the main menu, sel@asework, hit Enter.

T - =<

DNAUVIEW wer 27.23 28005-6-14 15:8? Production System
Cazeworkl 25 Mew York

(Paternity, Crime, Multi-locuz; Membrane, Read. Reread?

(Paternity,. Crime, Multi-locus; Membrane. Read. Reread?
{Compare ., Flaﬂh, Statistics, Scatter, Directory)
(Savesget ascii, Print?

Houzekeeping (Browse, Maintenance, QC's,. Tahlet Check, Update?

Import - Export Databaszesz,. Cases, Gels

Leave menu (Quit. PATER. tools>

Populations {make, plot, or print database. Calculate PI>

Quit DNA -UIEW

Reprint the last report

Rezearch ideas (Mutation,., Music)

Bksp=clear Alt-—f6o=help BEEF{EHES

b. Select Membrane hit Enter.

:. DNAVIEW [ x]

DHAUIEW ver 27.23 2005-/6-14 15:H? Production System
Caseworkl2h New York

Stain Calculator mixed stains
stain matching Type in a Read or edit,. uwsing
mixed stains Y—haplotype odds wunmixed stains
unmixed stains
vhole membrane
calculate formula
Create; make roster

using mouse
aternity case create, edit. or report
acial Eszstimate guess population origin
ead using tahbhlet
eread Rework old read
Screen disaster matches

Bkzp=clear Alt—f6=help BEEEIENL]
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C. Use arrows to highlight case that you want to delete, hit Deletecen

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
B7-81-23 cBBAB » 21318 _THT

Delete
DNA — all 16 loci ("reads">
Roster — all 3 lane labels
both DNA and Roster
altogether — D+R+definition
some of the DNA loci
Rename the worklist<{(membrane

d. Wait for data to be deleted. When successful, a screen that says Trying to
delete membraneghighlighted in blue) andxpunged (in green) will
appear, then disappear quickly.

Trying to delete memhranes
A7-081 /23 cBAAd » 21318 .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:

Which Import/Export option?
Genotyper import

SHEREITL L R R YT S YT @ FEI OLO™3 ~MFERSONS ~DHAU T EU~TMPORT

b. In order to specify a subdirectory for the screen below, hit Enter.

4 DNAVIEW HE=E

Which Import/Export option?
Genotyper import

What subdirectory? QI
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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~3rom the list. Then hit Enter

Bonaview 0 _|8]

Which Import-Export option?
Genotyper import

What subdirectory?
Which file? (ESC if donel

1818060 . QFY
DHABUI ™1
FBI OLOGY
FBIOLO™1
FBIOLO™2*
FBIOLO™3™
HIGHSE™1*
HPOTHEB?.DAT
HPOTHBB?.TIF
MG_DATA™
MITO_D™1
P3IAAP . QPY
PROPER™1 .DOC
SE33DATA.RLS
SE33DA™1 . TXT
STR_DATA™

~

Bksp=clear Alt-—fbo=helpn

d. At this screen, hit Esc

lhich ImportsExport option?
Genotyper import

What subhdirectory has the fileds> to import?
Which file? (ESC if donel
S FBIOLO™3%
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e. A list of folders contained in the main Forensic Biology folder will appear.
Select MPERSONS¥ENd then hit Enter
b b =L s
1 g 1 1 QL0
I 1 1 i

" RS

; OR

: GENO P30
ACCSC H PHOTO
AMPSH M M FOGPRO
AMY LAS NUEMT OR PO
ASCLD MUES PP

ACKLO GA PRO

: ROF

BT O Jl f 0 00

BURGLH ; QIR

MAS 0 REP(

ODIE R

DABAUD DCO ; :

[} b ROT O

[} ." i ROT 0

DNAGR DMH :

Q% H
Bkzp=clear Alt—f6=help

f. This folder has now been added to the path. Hit Esc

Which Import Export option?
Genotyper import

llhat subdirectory has the file(s> to import? NITIVAEEEIN, IS TS

llhich file? (ESC if done>
SFRIOLO™3MPERSONS*
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g.

Bonaview -5 x|

A list of folders in the MPersons folder will appear. Select DNAVIEW\
then hit Enter

Bk=zp=clear Alt—f6=help

Genotyper

Which file?

This folder has now been added to the path. Hit Esc

Which ImportsExport option?

import

T AT R R iy S FR T OLO™ 3~ MPERS ONS ~DHAU I EWI~.

(ESC if donel

~FBIOLO™3~MPERS ONS~DHAUI EW~
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I. A list of folders in the DNAVIEW folder appears. Select IMPORAand

hit Enter.
Elonaview 0 _ (3]
D BI OLO i [}
BI QL0 () II
CALDC
NEU
1 [} (i)
UIEY
REGPD
o~
ol ()
PO
Bkzp=clear Alt—f6o=help
J- This folder has now been added to the path.Esd

Which ImportsExport option?
Genotyper import

LR R R S U FB T OLO™ 3~ MPERS ONS “ DHAU I EWU~ I MPORT
lhich file? (ESC if donel
~FBIOLO™3I~HMPERS OMS~DHAU I EW~IMFPORT ~
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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.
b.

C.

Case #

Sample names with one letter relation code (i.e., M), relationship (i.e.,
mother), unique identifier, typed subject’'s name

DNA profiles. Alleles are displayed in letter format. The letters are
decoded in succeeding legend.

Likely relationships table displays paternity and sibling indices (Pl and Sl)
to numerically evaluate plausible relationships between each tested subject
Kinship/Paternity scenario contains the tested assumption and an alternate
hypothesis

LR/CPI/CKI is cumulative likelihood ratio (also known as combined
paternity index or combined kinship index) or the genetic odds in favor of
paternity or kinship. This number will be indicated in Forensic Biology
paternity and kinship reports for all 4 races (Blacks, Caucasians,
Hispanics, and Asians).

Posterior and prior probabilities. Posterior probability is also known as

the relative chance of paternity. Prior probability is always 50% (meaning
that both hypotheses are equally plausible). Both relative chance of
paternity and prior probability are indicated in Forensic Biology paternity
reports.
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Office of the Chierledical Examiner -- DNA-!EW Casework 2

Casework77 -- DNAVIEW ver 27.23 2005/6/14 15:09

a. case:
Case 61494 kinship analysis /

D Daughter 1280-00126 daughter Shirley Profitt

v Victim 1280-00125 femur b. sample names
S

T

Son#l 1280-00127 son Micheal Yellock <
Son#2 1280-00128 son Raymond Yellock

Genotype patterns are:
D3S VWA FGA Ame D8S D21 D18§ D58 D135 D78 D168 THO TPOX CSF1

grDpr DpgDx DprDp Dpr DpsDprD sDptDpyb gtDpr 44— ¢. Profilesin

pg V rsVp Vx VprVprV ruV sVpg VpsVpr VpgVpg Vpt

qr$ rsSp SxyS rSp S r SpsSpr&psSpts g8pr Spr letter format
gqr T rsTpgTxy TprTprT r TpsT q T sT rt TpgTp tT rt Withlegend
Legend: D351358 p=15 q=16 r=17 VWA p=13 r=15 s=16 FGA D23 q24

D8S1179 pl2 rle  D21§11 p28 r30  DI8Ss1 pld rl6 uly  D5SB18 ps sil below
D13§317 pll gl2 r13  D7$820 p8 s11  DI6S539 py rll t13  THOL p7 g8
TPOX p7 8 r9 til  CSF1PO p8 T10 t12

PLAUSIBELE RELATIONSHIP CHART
pi,si,id are patermity, sibling, and identity indices.

v S T
D pie600 pis200  pied0 d. Likely Rela'uo_nshlps Ta}ble, a_Iso
gi=30 si=100000 $i=8000 ) known as Plausible Relationship Chart
v pi=60000 pi=8000
51=6000  $1=2000
S pi=600
51=10000

*#++ Kinship scenario
D,S,T:V/Other+Pa

D,S,T:V/Other+Pa

e. Kinship/Paternity scenario

Black cumulative LR 41.6e6 <\m—
Posterior probability=99.999998% assuming prior= — f. LR/CPI/CKI
Caucasian cumulative LR 12.7e9 . . R
Posterior probability=100% assuming prior=50% g. Posterior and prior probabilities
Hispanic cumulative LR 4.33e9
Posterior probability=99.99999998% assuming prior;50%
Asians cumulative LR 20.8e9

Posterior probability=100% assuming prior=50%
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DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 443 OF 451

Page 2 (see sample below):

Case 61494 kinship analysis 2006/9/22 16::
Black
D3S1358 3p STR 0.396 (1+3r) / (4g+12gg+l2qr+48qgr) g=0.309 r=0.202 <
VWA 12pl3.3 STR 1.01 (r+s) / (4rs+lérrs) r=0.238 s=0.271 A”ele
FGA 4g STR 9:..99 2 / (p+3pp+pq) p=0.127 g=0.188 frequenmes as
D8S1179 STR 7.44 (1+3p+3xr) / (4pr+4ppr+l2prr) p=0.111 r=0.335
D21S11 STR 7.05 (1+3p+r) / (4pr+12ppr) p=0.217 r=0.181 per OCME STR
D18S51 18g21.33 STR 0.831 1/ (4r+l2rr) r=0.191 database
D55818 STR 4.16 (2+6p) / (s+3ps+3ss+l2pss) p=0.0526 s=0.263 i i
D138317 STR 2.15 1/ 4pg p=0.24 g=0.485 (HI_SpamCS’
D7S820 7gll STR 6.96 (1+p+3s) / (4ps+l2pss) p=0.176 8=0.226 Asians), FBI
D16S539 16g24 STR 3.79 (1+3t) / (4pr+leprt) p=0.2 r=0.296 database
£=0.167
THO1 11pl5.5 STR 4.3a (1+3p+3q) / (4pg+4ppa+12pqq) p=0.442 ¢=0.188 (Blacks,
TPOX 2p25-p24 STR  28.3 1/ 4pg p=0.0239 g=0.37 Caucasians) JFS$
CSF1PO 5g33-34 STR 8.2 (1+3x) / (4pt+léprt) =0.0879% r=0.273
: priep S s 1999; 44(6):
cumulative LR 41.6e6 1277-1286
Posterior probability=99.999998% assuming prior=50%
Caucasian
D381358 3p STR 0.598 (1+3r) / (4g+l2gg+l2gr+48qgr) g=0.233 r=0.214
VWA 12pl3.3 STR 234 (r+s) / (4rs+léerrs) r=0.115 s=0.204
FGA 4g STR 7.7 2 / (p+3pp+pa) p=0.16 g=0.14
D8S1179 STR 9:: 72 (1+3p+3r) / (4pr+4ppr+l2prr) p=0.148 r=0.204
D21S11 STR 7.35 (1+3p+r) / (4pr+l2ppr) q\%ﬂ
D18551 18g21.33 STR 1.72 1 / (4r+l2rr) r=0. Kinshi
D5S818 STR 2.16 (2+6p) / (s+3ps+3ss+l2pss) p=0.0128 s=0.412 p
D138317 STR 2.51 1/ apg p=0.321 g=0.31 equations
D75820 7gqll STR B2l (1+p+3s) [/ (4ps+l2pss) p=0.165 5=0,204
D168539 16g24 STR  7.74 (1+3t) / (4pr+l6prt) p=0.106 r=0.274
t=0.165
THO1 11pl5.5 STR 13,7 (1+3p+3q) / (4pg+4ppg+12pgq) p=0.174 g=0.128
TPOX 2p25-p24 STR  37.3 1 / 4pg p=0.0123 g=0.545
CSF1PO 5q33-34 STR 54.4 (1+3r) / (4pt+l6prt) p=0.0123 r=0.256
t=0.327
cumulative LR 12.7e9
Posterior probability=100% assuming prior=50%
Hispanic
D351358 3p STR 0.411 (1+3r) / (4g+l2gg+l2gr+48gqr) g=0,302 ¥=0.2
VWA 12p13.3 STR 1.76 g—Arsa) [/ (4rs+l6rrs) r=0.134 5=0.295 Individual
FGA 4q STR 8.41 2 / (p+3pp+pa) P=0t5i—g=6-225
D8S1179 STR 129 (1+3p+3r) / (4pr+4ppr+12prr) p=0.111 r=0.2 LRs for each
D21811 STR 10.3 (1+3p+xr) / (4pr+l2ppr) p=0.128 r=0.22 locus, all
D18551 18g21.33 STR 1.46 1/ (4r+12rr) r=0.125 ltiolied
D55818 STR 3.32 (246p) / (s+3ps+3ss+12pss) p=0.0228 s=0.308 | Muluphe
D138317 STR 3.24 1 / 4pg p=0.243 q-o 318 together to
D78820 7gll STR 6.85 (1+p+3s) / (4ps+l2pss) p=0. ive
D168S539 16g24 STR 4,35 (1+3t) / (4pr+léprt) p=0 ” g .
67154 cumulative
THO1 11pl5.5 STR 10 (1+3p+3q) / (4pa+4ppa+l2pos p—D 239 g=0.134 LR
TPOX 2p25-p24 STR  34.5 1 / 4pg p=0.0164 g=0.443
CS$F1PO 5g33-34 STR (1431) / p=0.0197 r=0.285 | (CPI/CKI)
B=0.228 which goes
99 99999998% assuming prior=50% into FBIO
report
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DNA-VIEW FOR PATERNITY AND KINSHIP ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 444 OF 451

Page 3 (see sample below):

= -

Case 61494 kinship analysis 2006/9/22 16:2

Asians

D351358 3p STR 0.389 (1+43r) / (4g+12gg+12qr+48qqr) g=0.312 r=0.217

VWA 12p13.3 STR 9.43 (r+s) / (4rs+l6rrs) r=0.0277 5=0.174

FGA 4q STR 6.47 2 / (p+3pp+pq) p=0.178 g=0.206

DBS1179 STR 9.54 (1+3p+3r) / (4pr+4ppr+l2prr) p=0.178 r=0.178

D21511 STR 18.9 {(1+3p+r) / (4pr+lzppr) p=0.0632 r=0.253

D18851 18g21.33 STR 1.15 1/ (4r+12rr) r=0.15

D55818 STR 2.99 (2+46p) [ (s+3ps+38s+12pss) p=0.0198 s5=0.332

D135317 STR £.93 1/ 4pg p=0.277 g=0.13

D75820 7qll STR 6.04 (1+p+3s) / (4ps+12pss) p=0.138 s=0.32

D168539 16q24 STR  3.89 (1+43t) / (4pr+l6prt) p=0.233 r=0,253
£=0.123

THOL 11p15.5 STR  11.9 (1+3p+3q) / (4pg+4ppg+l2paq) p=0.324 g=0.0909

TPOX 2p25-p24 STR  25.2 1/ 4pg p=0.0198 g=0.502

CSF1PO 5q33-34 STR 29 (1+431) / (4pt+léprt) p=0.0198 r=0.277
£=0.379

cumulative LR 20.8e9

Posterior probability=100% assuming prior=50%

RAW FRAGMENT SIZES

membrane: 06/08/22 c0000 » 61494 . TXT
lane 1 lane 2 lane 3 lane 4
1280-00125v 1280-00126d 1280-00127s 1280-00128t
locus Rdr Read

D3S13588T 99 1981 15,16 16,17 16,17 16,17

VWA ST 99 1991 15,16 13,15 15,16 15,16

FGA ST 99 1994 23 23,24 23 23,24

AmelogeST 99 1990 X X X,Y X,Y

D§S1179ST 99 1992 12,14 12,14 14 12,14

D21811 ST 99 1983 28,30 28 28 28,30 Imported DNA
D18S51 ST 99 1984 16,19 14,16 16 16 <“— profiles
D58818 ST 99 1985 11 8,11 8,11 8,11

D13S317ST 99 1986 11,12 11,13 11,13 12

D75820 ST 99 1987 8,11 11 8,11 11

D16S5398T 99 1988 9,11 9,13 9,13 11519

THO1 ST 99 1982 7,8 7,8 8 7,8

TPOX ST 99 1993 7,8 8,11 7,9 7,11

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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APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 445 OF 451
Appendix
Identifiler loci and approximate size range
Idelgt'[:ilfjiger Color SizeGggggeS’fiaﬂ Allele range in Ladder

D8S1179 | Blue %ﬁgg%;%?g& 810 19

D21S11 Blue %%gg%iffggp 24 t0 38

D7S820 Blue %i%g?%iffggp 610 15

CSF1PO Blue ?g%gg%iffggp 610 15

D3S1358 | Green %Ziﬂg%iffgﬁp 120 19

THO1 Green %gg’z'gg%iffggp 410133

D13S317 | Green %72'913%?6%& 810 15

D16S539 | Green %izz'gg%ifd?gsp 5 to 15

D251338 | Green $g7éggP5ifd.5§t?p 15 to 28

D19S433 | Yellow #?)Zigg%iffgﬁp 9t017.2

VWA Yellow #(5)42'82%?6?5[3& 11 to 24

TPOX Yellow %(Z)Zz'gg%iffgsp 60 13

D18S51 Yellow %?)Zégg%ifd%bsp 710 27

Amelogenin | Red '}'?)6123%?055‘)& XandY

D55818 Red #f’)“l'gg%iffggp 71016

FGA Red %‘ggg%iffgsp 17 t0 51.2
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APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 446 OF 451

MiniFiler loci and approximate size range

MiniFiler Color Size Range 3134 Allele range in
locus GS500 Std. Ladder

D13S317 | Blue 32'228%2‘8?5"“ 8 t0 15
D75820 Blue #ﬁligg%fﬁgﬁp 6 t0 15
Amelogenin | Green '?’?).jslgg._;%g%pbp XandY
D251338 | Green %Oi%%ffgﬁp 15 t0 28
D21S11 Green %?)Oz'gg%ifdégt?p 24 t0 38
D16S539 | Yellow 122227883?5‘)@ 5 t0 15
D18S51 Yellow %(Z)Zz'ig?iffggp 71027
CSFIPO | Red ?gggg—g&g%pbp 6 to 15

FGA Red %i%gg?iffggp 17 t0 51.2
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APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 447 OF 451

YFiler loci and approximate size range

YFiler Color Size Range 3134 Allele range in

locus GS500 Std. Ladder
DYS456 Blue %gg’l'gg%;%%’& 1310 18
DYS389I Blue %Zi%%ifdégt?p 1010 15
DYS390 Blue %?)32'23%?6%& 18 t0 27
DYS3891l | Blue %(5)42'33%?6%& 24 to 34
DYS458 Green ﬁ?l'gg%iffggp 14 t0 20
DYS19 Green %5222%?6%& 1010 19
DYS385ab | Green %ﬁ?’égg%ffgﬁp 710 25
DYS393 Yellow %gﬁgg%iffggp 8 10 16
DYS391 Yellow %Sigg%ifdégt?p 710 13
DYS439 Yellow %?)Oz'gg%iffgﬁp 8 t0 15
DYS635 Yellow %ﬁzz'%%iffgﬁp 20 to 26
DYS392 Yellow %?)légg%if(fgt?p 710 18
Y GATAH4 | Red %(Z)Zl'gg%iffggp 8 10 13
DYS437 Red %?)Zz'gg%ifdégt?p 1310 17
DYS438 Red %32'32%?6%& 8 10 13
DYS448 Red %%23%?5;& 17 to 24
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APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 448 OF 451
Macro Filter functions - Allele Filters
Identifiler 28 cycles Allele Filters
Locus Stutter Filter 3131l
(OCME validation @ 500pg

D8S1179 11.2%
D21S11 14.7%
D75820 11.0%
CSF1PO 10.4%
D351358 10.8%
THO1 1.7%
D13S317 9.3%
D16S539 9.7%
D251338 10.5%
D19S433 19.1%
VWA 18.1%
TPOX 3.0%
D18S51 13.6%
Amelogenin none
D55818 13.3%
FGA 24.6%

For Identifiler, a general 10% filter is also applied to all loci.
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APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 449 OF 451
Identifiler 31 cycles Allele Filters
Locus Stutter Filter 3131l
(ABI default)

D8S1179 12%
D21S11 13%
D7S820 9%

CSF1PO 9%

D3S1358 11%
THO1 6%

D13S317 10%
D16S539 13%
D2S1338 15%
D195433 17%
VWA 11%
TPOX 6%

D18S51 16%
Amelogenin none
D5S818 10%
FGA 11%

For Identifiler, a general 10% filter is also applied to all loci.
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APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 450 OF 451
MiniFiler Allele Filters
Locus Stutter Filter 3134
(ABI default)

D13S317 14 %
D7S820 11 %
Amelogenin None
D2S1338 18 %
D21S11 16 %
D16S539 15 %
D18S51 18 %
CSF1PO 14 %
FGA 15%

For Minifiler, a general 10% filter is also applied to all loci.
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APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 451 OF 451
YFiler Allele Filters
Locus Stutter Filter 3131l
(OCME validation @ 500pg

DYS456 15.77%
DYS389I 13.65%
DYS390 13.01%
DYS389ll 20.77%
DYS458 14.94%
DYS19 14.28%
DYS385a/b 14.75%
DYS393 15.71%
DYS391 9.32%

DYS439 11.14%
DYS635 18.93%
DYS392 24.30%
Y GATA H4 14.36%
DYS437 9.27%

DYS438 7.66%

DYS448 7.38%

For YFiler, an 8 % general filter is also applied to all loci.

Revision History:
March 24, 2010 — Initial version of procedure.
April 1, 2014 — Procedure revised to include information for YFiler.
August 14, 2015 — Added reference to the overall filters used under the Identifiler 28, Identifiler 31 and Minifiler charts, to

be consistent with filter already listed for YFiler chart.
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