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General Guidelines for DNA Casework

Laboratory organization

1. To minimize the potential for carry-over contamination, the laboratory is or % SO
that the areas for DNA extraction, PCR set-up, and handling amplified
physically isolated from each other. b‘

These racks should only leave their designated area to transpo mples to the next

designated area. Immediately after transporting samples, t

2. Based on need, microcentrifuge tube racks have been placed i %Ie handling areas.
&P
returned to their designated area. K

ks should be cleaned and

3. Dedicated equipment such as pipettors should not Iﬁgeir designated areas. Only the
as

samples in designated racks should move betwe&
*
4, Analysts in each work area must wear appr@ personal protective equipment (PPE).
u

Contamination preventive equipment (CP st be worn where available. All PPE and
CPE shall be donned in the bio-vestib

Required PPE and CPE for eac Iag.u&tory are posted conspicuously in each bio-
vestibule.

O
Work Place Preparation Q\$

1. Apply 10% bleach m(ﬁd by water and/or 70% Ethanol to the entire work surface, cap
openerM ettes&i mputer keyboard/mouse (when appropriate).

ageArrange work place to minimize crossover.

n glo

PéS
We cr&@’

Micr;centrifuge tube and pipette handling

earby with 10% Bleach/70% Ethanol/water in order to facilitate frequent
and cleaning of equipment.

and cap openers, and irradiated microcentrifuge tubes, and UltraPure

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@oat

sleeves.

4, Use the correct pipettor for the volume to be pipetted. For pipettors \A%ijkaximum
volume of 20pL or over, the range begins at 10% of its maximu \»N{d (i.e., 2 100pL
pipette can be used for volumes of 10-100uL). For pipettors W_rr\m ximum volume of
10pL or under, the range begins at 5% of its maximum volu & a 10pL pipette can
be used for volumes of 0.5-10uL).

5. Filter pipette tips must be used when pipetting DNA @ey should be used, whenever
possible, for other reagents. Use the appropriate s%«er tips for the different pipettors;
the tip of the pipette should never touch the fiIterQ

N
6. Always change pipette tips between handlir@h sample.

7. Never “blow out” the last bit of sample @ pipette. Blowing out increases the
potential for aerosols, this may confa te a sample with DNA from other samples. The
accuracy of liquid volume deIive«id ot critical enough to justify blowing out.

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

9. Wipe the outside of th tte with 10% bleach solution followed by a 70% ethanol
solution,if the barref g inside a tube.

Sampf&gndlin@os\

1 O ampl @[ have not yet been amplified should never come in contact with equipment in
K the ffled DNA work area. Samples that have been amplified should never come in
Q "G t with equipment in the unamplified work area.

O

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 e@nplars.

3. Use disposable bench paper to prevent the accumulation of human DNA o Qﬁnanent
work surfaces. 10% bleach followed by 70% ethanol should always be %
decontaminate all work surfaces before and after each procedure. k i )

4. Limit the quantity of samples handled in a single run to a manag abg mber. This
precaution will reduce the risk of sample mix-up and the potentj Nr ample-to-sample
contamination. S‘

5. Change gloves frequently to avoid sample-to-sample contgmination. Change them
whenever they might have been contaminated with d whenever exiting a sample

handling area. @

*
6. Make sure the necessary documentation is c@tely filled out, and that the analyst’'s ID
is properly associated with the notations. \

X
Body fluid identification \

1 The general laboratory pol 'Qo identify the stain type (i.e., blood, semen, or saliva)
before individualization i pted on serious cases such as sexual assaults, homicides,
robberies, and assaylt wever, circumstances may exist when this will not be
possible, For exanfpley ©h most property crime cases when a swab of an item is
submit or testing™the analyst will cut the swab directly for individualization rather
thﬂ@tlng t b for body fluid identification.
>

ening test for blood followed by the detection of DNA in a real-time PCR
icative 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 sam g\@lve a
guantitation value of less than 7.5 pg/pL (or 20 pg/uL) and greater than %41/

DNA Extraction Guidelines '\b‘

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

1. All tube set-ups must be witnessed/ confirmed pti:osta\ the extraction.

2. Use lint free wipes or a tube opener to open tub{&aining samples; only one tube
should be uncapped at a time. \

3. When pouring or pipetting Chelex solutio ﬁhe resin beads must be distributed evenly in
solution. This can be achieved by @; or vortexing the tubes containing the Chelex
stock solution before aliquoting.

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

5. Be aware of small par t@?of fabric, which may cling to the outside of tubes.

e Mitochondrial DNA Team, two extraction negative controls (E-
ed with each batch of extractions to demonstrate extraction integrity.
il typically be subjected to a micro-con and will be consumed to
E-neg associated with each extraction set will be extracted concurrently

6. With tl‘é@ept' n

s in that extraction set can be sent on for further testing in another team or in a
e kit. In the Mitochondrial DNA Team, only one extraction negative control is
eeded.

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-quanjified 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 sam %bhj not
amplified in Identifiler (28 cycles); if a sample is found to contain less th %ﬂ}} pg/uL of
DNA, then the sample should no¢ amplified in YFiler; if a sample is fo@v contain
less than 10 pg/pL of DNA, then the sample shouldoramplified ir\' ifer.

Samples that cannot be amplified may be re-extracted, rep containing insufficient
DNA, concentrated using a Microcon (see Section 3 of the manual), or possibly
submitted for High Sensitivity testing. The interpreting & st shall consult with a
supervisor to determine how to proceed. Other DNA es may also be concentrated
and purified using a Microconif the DNA is suspect eing degraded or shows
inhibition or background fluorescence during qua@%n. Samples that are 1 pg/uL to
20pg/uL may be submitted for High Sensitivit&g ting with a supervisor’s permission.

After extraction, the tubes containing the @mplified DNA should be transferred to a
box and stored in the appropriate ref i@ r or freezer. The tubes should not be stored
in the extraction racks. ( )

All tubes must have a LIMS Ia@ d/or the complete case number, sample identifier and
IA initials on the side of th =~ This includes aliquots submitted for quantitation.

Back to Table of contents
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Extraction Negative Flow Charts
HSC and PC — EXTRACTION NEGATIVE FLOW
AUTOSOMAL STR TESTING Q

All Extractions for

Autosomal STR Q
Testing to start

with an
“ENeg1”and an

“ENeg2" v

‘ v\
"ENeg1” to be aliquotted Q

for quantitation, amp’ed, All Samples fail.
and run alongside the "ENeg1" Fails——» Samples to be re-
samples in “ID28 extracted.

\O\

All Samples pass.

"ENeg1" to be
Microconned to 20uL. \

Samples in the same

extraction set cannot

be microconned for
Identifiler.

FAIL————

can be microconned

QO e  Samples in same set IMPORTANT NOTE:

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.

Back to Table of contents
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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" Fails———»

] O
| O

All Samples pass.

A

"ENeg1" to be

Microconned t;

a3

"ENeg1" in “ID31 High”

un the Microconned Refer o the STR

f—————FAIL——p
procedure for

guidance

Parameters

Results Interpretation

PASS

i

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

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

Back to Table of contents
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Y-STR TESTING (HSC, PC, and HYBRID)

All Extractions for
Y-STR Testing to

EXTRACTION NEGATIVE FLOW

start with an
"ENeg1" and an
"ENeg2"

e  "ENeg2" to remain
untouched.
e "ENeg1"tobe

aliquotted for
quantitation,
amp’ed, and run

"ENeg1" Fails———»

alongside the

All Samples fail.

samples in
“Normal.”

"ENeg1" Passes

NO

Samples to be re- Q
extracted. \

»
N
D

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

o

"ENeg1" Passes @
. O
Any sample can 6\

be run in “ID28

Normal”

o
"ENegWto be
Microc 50ul.

\‘\\l

Q .

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

No samples in the

run” parameters

PASS

i

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

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

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVING AUTHORITY PAGE
12-24-2015 NUCLEAR DNA TECHNICAL LEADER 14 OF 435

X-TEAM — EXTRACTION NEGATIVE FLOW
AUTOSOMAL STR TESTING

+  Organic extractions for
Autosomal STR Testing to »  "ENeg2" and “ENegd” o All Samples fail.
starl with an “EMeg1,” remain untouched. Samples to be ra-
"EMeg2,” and an "EMeg3.” _|*  "ENeqg1” to be aliquotted for . R extracted, No

= Al other extractions for o quastgitatiun, ampc'lsd. andrun | ENeg1" Fail samples withi
Autosomal STR Testing to alongside the samples in this 58t ma
start with an “EMeg1”and an ‘D28 Moarmmal " MICFECon
“EMeg2”

"EMeg1” Passes Qv
O If a sample needs to
All Samples pass, —%’—b be Microconned
. \Q
@ ¥
O "ENeg1” to be
Microconned to 20ul.
\ ¥
i Run the Microconned

FAIL "EMNegi” in "ID28
Mormal” Parameters

F

microconned for
Identifiler.

O
S O 1
S~ & |

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

Q Parameters.
0 «  "EMeg2” will be used if a sample from

the same extraction set is going

O additional Autesomal Testing.
+  “EMeg3” will be used if a sample from
O the extraction set is going to
Mitochondrial DA Testing.
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X-TEAM — EXTRACTION NEGATIVE FLOW

Y-STR TESTING

“ENeg2" to be amp’ed,

and run “High.” ——"ENeg2" Passes—p|

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

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

"ENeg2" Fails

Run “ENeg2” in
“Normal”; No

samples within this ———"ENeg2" Passes—
set may be

microconned.

"ENeg2" Fails

runin Y-@‘ rmal”
O

g

Samples in sa
extraction set g@n only be

O

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

STRs QO
Samples in sam ﬁ’\

extraction set b
microconned a ¥ Y- «—"ENeg2" Passes
STR “ a /or

N

amples in same
raction set can only be
icroconned and run in Y-
STR “Normal”

——"ENeg2" Passes

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.

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

A

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

"ENeg2" Fails

Run Microconned
“ENeg2” in “Normal’;

"ENeg2" Fails

No samples in the
same extraction set
can be microconned

for Y-STRs
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PAGE

X-TEAM — EXTRACTION NEGATIVE FLOW

MINI-STR TESTING

“ENeg2" to be amp’ed,
and run.

——"ENeg2" Passes—»

extraction set can be run

Samples in same

in Mini-STR.

"ENeg2" Fails

v

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

STRs

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

If sample(s) nee

“ENeg2” t@ be
Microcon 20uL

microconned,lt%

4

O

" A
A
. " " gg h’croconned “ENeg2" to
ENeg2 Passa be amp’ed and run.

"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 i are
known. The positive control tests the success and the specificity of the ation, and
during the detection and analysis stage the correct allele calling by th§§8 re.

c

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

3. Samples that were extracted together should all be ified together, so that every
sample is run parallel to its associated extracti@ tive control.

4. An amplification negative control consists o@ amplification reagents without the
addition of DNA, and is used to detect DI‘@: ntamination of the amplification reagents.

Failure of any of the controls does not au@tlcally invalidate the test. Under certain
circumstances it is acceptable to reteslﬁ? Ive and positive coite@sSTR Results
Interpretation Procedure for rules on @ ing of control samples.

Q
Concordant analyses t}@?plicate rule”
I

is to confirm DNA results either by having concordant DNA

The general atory\yo
results wit§ case duplicating the DNA results for a particular sample with a separate

extractl d/or t, amplification, and electrophoresis plate. Concordant and duplicate
anal§{edare u detect sample mix-up (including false exclusions).

For, V&nce samples, concordance and/or duplication is designed to confirm a match or
@ion within a case or to detect sample mix up . The following guidelines apply:

Q. Identical 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”).

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVING AUTHORITY PAGE
12-24-2015 NUCLEAR DNA TECHNICAL LEADER 18 OF 435

b. If a sample does not match any other sample in the case, it must be duplicated by a
second amplification. If the only result was obtained using Y-STRs, this must be
duplicated in the Y system.

c. If the sample consists of a mixture of DNA, several scenarios must be c %ered.
Further analysis steps have to be decided based on the nature of ea . Consult
with your supervisor if you encounter a situation that is not represem%liythe
following examples:

unknown samples in the case, e.g. a victim and a se urce, no further

1) If the alleles in a mixture are consistent with coming frong ayy of the known or
concordance testing is needed. @6

2) If two or more mixtures in a case are consistes@ each other and display
substantially the same allele combinations, t% e considered duplicated.

*
3) If there is a sample in the case that remQa mixture of DNA and does not
satisfy situation 1 or 2 above, the resk eed to be confirmed by a second

amplification. O

4) Consider duplicating mixed éﬁs containing a low template amount of DNA
(less than 250pg amplifie%

ﬂ@minor components of mixed samples that cannot be
defined in the STR Results Interpretation Procedure) do

5) Inconclusive sampl
used for comparis

not require duEI'
d. An met atisfy this policy is if two different kits with overlapping loci are

. Atle 0 (2) autosomal loci must be duplicated to confirm results. (For
. \& mpleA43ng Identifiler/MiniFiler on the same evidence sample.)
\@Auto uplication designed to streamline testing of any evidence samples is also
0 per.

?.“ E @)emplar samples, duplication is designed to rule out false exclusions based on
ple mix-up. Duplication must start with a second independent extraction, with the
xemplar 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’'sexemplaris 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 syi for

comparison.
3) There is no reasonable expectation to detect the victim’s DNA \ item of
evidence, i.e. a crime where a hat was seen being droppe bgg eeing suspect.
4) A case with a female victim where the only samples prog%e yielded male

DNA.
5) If the DNA profile of a victim’'s exemplamatches an @e DNA profiles of
evidence in the case, or is present in a mixture, t eéxemplar does not have to be

duplicated. \

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

c. Since duplicate exemplar analﬁ&‘ge performed to confirm the exclusion, a partial
DNA profile (at least one completocus) that demonstrates an exclusion is

sufficient.
KO

d. Non-victim eliminatio plargsuch as consensual partners, homeowners,
business employee, fl not be routinely duplicated. Duplication may be performed
for specific cas¢s, ig¥ecessary.

G\Q@plicat@a suspect’'s exempl& not required in the following situations:

KCJQ 1) I@DNA profile of a suspect’'s exemplar does not match any of the DNA

iles in the case, or in the local database, the exemplar does not have to be
uplicated.

Q 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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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,t
testing of a pseudo exemplar and the profiles match, this serves as 1dation.
f. If the DNA profile of a suspect’'s exemplanatches any of the DNA pr§lildssin the
case, or in the local database, and none of the criteria in e. are m e suspect’s
exemplar must be duplicated to eliminate the possibility of aniy ar mix-up.

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

5. For Y-STR testing, the sample does not have to be s\'nplified if the concordance
policy/duplication rule has been met, or if the Y,—& sults are concordant with the
io

autosomal results: confirming an exclusion or ion, confirming the presence of male
DNA, and/or confirming the number of malg@rs. Based on the case scenario it might
be necessary to reamplify in order to conff he exact Y-STR allele calls. There might
not be sufficient autosomal data to ét) St concordance.

Exogenous DNA Policy O\

Exogenous DNA is defined as tl? ition of DNA/biological fluid to evidence or controls
subsequent to the crime. of exogenous DNA could be first responders, EMT'’s, crime
scene technicigns, MLI's, (ME; ADA’s, NYPD personnel, or laboratory personnel.

1. %@ treatré&and decontamination of hazardous materials are the first priority.

shoul@ taken to minimize exogenous DNA as much as possible.

ZKO he s of any exogenous DNA should be identified so that samples can be properly

?“ inte d. It may be possible to identify the source by:
& 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, @el
databases, and the local CODIS database for possible matches. Mixtures % ve to be

manually compared.
If a negative or positive control contains exogenous DNA, all the asso@e(kamples are
deemed inconclusive and their alleles are not listed in the report.\hb{ mples should be

re-extracted or re-amplified, if possible. b‘

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

4, Once exogenous DNA has been discovered, th tep is to try to find an alternate

sample. 6\

a. As appropriate, a new extraction, ffication, or electrophoresis of the same
sample can serve as an alter a&he affected sample. For this type of alternate
sample the discovery of exoéry S DNA is not noted in the report. However all
case notes related to theisC¥ery of exogenous DNA are retained in the case file
for review by the qualit élrance group, forensic biology staff, attorneys and
outside experts. Af created that identifies the source of the exogenous

DNA by Lab Type mber, if known, and stating which samples were
affected. O
b. Qere ae o samples from the crime scene which would serve the same
rpos could be used as an alternate sample. For example, in a blood tralil
ora patter, another sample from the same source should be used. Another

ample containing the exogenous DNA should be listed in the summary

AN
‘ KO & tion of the report as follows: “The [sample] can not be used for comparison

s& underwear cutting should be used for a sexual assault. In this scenario,

ecause 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.

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE APPROVING AUTHORITY PAGE
12-24-2015 NUCLEAR DNA TECHNICAL LEADER 22 OF 435
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 prafile of
the exogenous DNA could lead to erroneous conclusions due to the masking eff f
significant amounts of DNA.

DNA then the following should be listed in the summary sectio report:
“The [sample] will not be used for comparison because it NS to contain
DNA consistent with a {NYPD member, OCME [Iaborat§6&’re ber,

a. If a sample has a single source of DNA and this DNA appears t ga}mgenous
&\4 e

medical responder}.” No names for the possible sour exogenous DNA

are listed in the report. All case notes related to the t are retained in the case
file for review by the quality assurance group, forergic biology staff, attorneys,

and outside experts. A form is created that id the source of the exogenous
DNA by Lab Type ID Number and stating w% mples were contaminated.

*

b. If a sample contains a mixture of DNA@[the alleles from the source of
the exogenous DNA appear in the mj then the following should be listed in
the summary section of the report. [sample] contains a mixture of DNA.
The mixture is consistent with.a D member, OCME [laboratory]
member, medical responderg a t least [#] other individual(s).” The

[sample] will not be used<€pr parison.” No names for the possible source(s)

of exogenous DNA are éﬁ in the report. All case notes related to the event are

retained in the case i review by the quality assurance group, forensic
biology staff, attor wand outside experts. A form is created that identifies the
source of the e ous DNA by Lab Type ID Number and stating which

mples wefe ajfeCted.

les:
* 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 ike to
send the sample for further testing.

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

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

sufficient. OO
Examples: gg

e Z-crash error results in a failed W4 tch; samples are recut.
* Failed negative control from 3 plification; samples are re-amplified.

The mechanism to submit at deviation is through the LIMS deviations tram stop. While
this tram stop is also use nce discrepancy fagmwgell as STR electrophoresis batch
failures, neith fwhlch i S|dered a technical deviation.

Technical j tions
is out office,
assigdiey Yo the

nbe approved by a technical leader. If the relevant technical leader
oval of a technical deviation will have to wait until their return or be
technical leader of the lab.

e complexity of the technical deviation, it may be necessary for the analyst
deviation to meet with their supervisor, their manager and the relevant technical
der to discuss the planned deviation. The potential end result of the deviation and its
n 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.



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 435

Technical deviations are different than non-conforming warRefer 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. Q

DNA storage

1. Store evidence and unamplified DNA in a separate refrigerator or f ee&lrom the
amplified DNA. ;\

2. During analysis, all evidence, unamplified DNA, and amplifi should be stored
refrigerated or frozen. Freezing is generally better for Ion{t storage.
3. Amplified DNA is discarded after the Genotyper anal Q completed.

4, DNA extracts are retained refrigerated for a p \ ime, then frozen for long-term
storage. 8

Revision History:
March 24, 2010 — Initial version of ure.
September 27,2010 — Added xtraction Negative Flow Charts (Pages 9, 10, and 11) to reflect practice.
October 28, 2 — Added se iongon “Unresolved Discrepancies.”

February HSC xtraction Negative Flowchart for Autosomal STR Testing modified to allow for the use of
Extr @Negaﬂv -STR Testing

July&

2012

m Extraction Negative Flowchart for Autosomal STR Testing (Page 9) modified with an addition
ative #3 for use in Mitochondrial DNA Testing.
Non-victim elimination samples will no longer be routinely duplicated. This is reflected in the addition
revision of 2.f in the “Concordant analyses and ‘duplicate rule™ section.
rocedure revised to include information for YFiler; concordant analysis policy was revised for clarification
low for fewer duplicate amplifications.
4 - Updated to make reference to, and make use of, the “Unresolved Discrepancies Documentation” form.

Sp% ofksheets were removed and replaced with generic terminology to accommodate LIMS.

ember 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@"}, 1/3 of

a swab, or a 3x3mm cutting of a bloodstain.

1.

2.

10.

O

Review batch setup. '\bk

Remove the samples from the refrigerator. Extract either evid&or exemplars.

Have a witness confirm the tube label and ebtiS input s pQID match for each
sample and that the samples are in the correct order. O

Have a witness confirm the names and order of tg@mples.
.
Obtain reagents and record lot numbers. 6\
Pipette 1 mL of sterile or Ultrapure Wat6®$each of the samples.
Mix the tubes by inversion or vorte@
Incubate in a shaker (at ap r{g 00 rpm) at room temperature for 15 to 30 minutes.
Spin in a microcentrifu 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).
Car%emove @natant (all but 30 to 50 pL). If the sample is a bloodstain or swab,

leav ubst%in the tube with pellet.

etm

Inc@ at 56°C for 15 to 30 minutes.

11. @3175 uL@ % Chelex from a well-resuspended Chelex solution using a P1000 pL

13@tex at high speed for 5 to 10 seconds.

14.

15.

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

17. Place the LIMS output sample labels on the proper tubes. Confirm that the tu %el and
entire LIMS output sample ID match for each sample.

18. Pipette aliquots of neat and/or diluted extract (using) o microcentrifuget for
real-time PCR analysis to determine human DNA concentration as neﬁj‘ refer to the
DNA quantitation procdure(s) in the STR manual). }\

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

20. Ensure all required fields in the test batch have been fiIIeQut and review the assay.

RSN Histogy:\ *
arch 24 — Initial version of procedure.
July — Information added to accommodate LIMS.

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

N
@ ary 2, 2015 — Clarified witness step and added a step to confirm output sample tube labels. Removed need for
suMrvisor review of assay.

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

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

CHELEX DNA EXTRACTION FROM BLOOD AND BUCCAL SWABS

DATE EFFECTIVE APPROVED BY PAGE
02-02-2015 NUCLEAR DNA TECHNICAL LEADER 27 OF 435

Chelex Extraction from Soft Tissue (e.g. Fetus Samples)
Sample sizes for this Chelex extraction should be approximately a 3x3mm cutting of t|$6
p ars.

1. Remove the extraction rack from the refrigerator. Extract either evidence o
Obtain tubes for the extraction negatives and label them. Have a withes m the
order of the samples. Q/

2. Have a witness confirm that the tube label and entire LIMS input sam
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 eac tubes in the
extraction rack. Mix the tubes by inversion or vortexing. 6

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

6. Spin in a microcentrifuge for 2 to 3 minutes at 10,0 5,000 x g (13,200 rpm).

7. Carefully remove supernatant (all but 30 to 50 u

8. To each tube add: 200 pL of 5% Chelex (frc& ell-resuspended Chelex solution).

1 pLof 20 mg/mL Protei

9. Mix using pipette tip.

10.Incubate at 56°C for 60 minutes.

11.Vortex at high speed for 5 to 10 se@j@

a screw down rack

12.Incubate at 100°C for 8 minutesssi

match for

onds.
minutes at 10,000 to 15,000 x g (13,200 rpm).
abels on the proper tubes. Confirm that the tube label and
D match for each sample.
16.As needed, pipettefali s of a neat, 1/100 dilution and a 1/10,000 dilution (usihg TE
into m%entrlf es for real-time PCR analysis to determine human DNA
con tion to Section 4 of the STR manual).
17 at 2 to 8°C or frozen.

1% )& tem, navigate to the Data Entry page, assign the samples to a storage unit
0 ryob n

K d indicate which samples are completed.
24, 2010 Initial version of procedure.
6 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.

13.Vortex at high speed for 5to 1

14.Spin in a microcentrifuge f

15.Place the LIMS output s
entire LIMS output sa
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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 ﬁ@f the
scrapings recovered from an item.

1. Review batch setup. &(I/Q

2. Remove the samples from the refrigerator. Extract either eviden Js{exemplars.
3. Obtain two tubes for the extraction negatives and label therQb‘

4, Have a witness confirm that the tube label and entire LI input sample ID match for
each sample and that the samples are in the correct

>

5. Have a witness confirm the order of the sampleso

6. To each tube add: 200 pL of 5% Chelex Qa well-resuspended Chelex solution).
1 pL of 20 mg/mL P(o¥mase K

(Note: For very large cuttings, the %e%n can be scaled up to 4 times this amount. This
must be documented. Ségling up any higher requires permission from the
supervisor and/or IA of @ se. The final extract may need to be Microcon

concentrated.) \
7. Mix using pipette tip OQ
8. Incubéét 56°q\f<3C98 minutes.
‘x@x at hi@ed for 5 to 10 seconds.

1{&0% 100°C for 8 minutes using a screw down rack.

?f &k at high speed for 5 to 10 seconds.

12. pin 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 (usifgfita
microcentrifuge tubes for real-time PCR analysis to determine human DNA conceptration
[refer to the DNA quantitation procedure(s) in the STR manual]. \é)

16. Ensure all required fields in the test batch have been filled out and re&}ﬂ(e assay.

Revision History: \ »
March 24, 2010 — Initial version of procedure. v
July 16, 2012 — Information added to accommodate LIMS.

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

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

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

supervisor review of assay.
May 1, 2015 — Revised procedure to include a more detailed LIMS workf%

&(\

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

NON-DIFFERENTIAL CHELEX DNA EXTRACTION FROM SEMEN STAINS OR SWABS

DATE EFFECTIVE APPROVED BY PAGE
02-02-2015 NUCLEAR DNA TECHNICAL LEADER 30 OF 435

Non-differential Chelex DNA Extraction from Semen Stains or Swabs

NOTE: 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 reconcentrate%
using Microcon concentrators. '\

Sample sizes for non-differential Chelex extractions depend on the circumstan Qne case.
Regularly 1/3 of a swab or a 3x3mm cutting of a stain should be used. For sipfhere semen is
present but no sperm cells were detected, the sample size can be increaseis‘

1. Remove the extraction rack from the refrigerator. Obtain tubes@\!he extraction
negatives and label them. 9;3
2. Have a witness confirm that the tube label and entire LIMS input s
sample and that the samples are in the correct order.
3. Obtain reagents and record lot numbers. S\O
4, To each tube add: 200 pL of 5% Chelex (from a \@; esuspended Chelex solution).
1 pL of 20 mg/mL Proteina Q
7puLof L MDTT 99\

le ID match for each

5 Use the pipette tip when adding the DTT roughly mix the contents of the tubes.

6 Incubate at 56°C for approximately 2

7. Vortex at high speed for 10 to 30 .

8. Incubate at 100°C for 8 minutes\usidvg’a screw down rack.

9 Vortex at high speed for 10 to @3 conds.

10. Spin in a microcentrifuge f% minutes at 10,000 to 15,000 x g (13,200 rpm).

10. Place the LIMS output sam Is on the proper tubes. Confirm that the tube label and entire
or each sample.

s of neat and/or diluted extract (usifjgritE

r real-time PCR analysis to determine human DNA concentration

LIMS output sample ID
12.  As needed, pipettesdi
MiCrocemi

(refe Quantitation procedure in the STR manual).
13. S t8 at 2 to 8°C or frozen.
14. e Ll tem, navigate to the Data Entry page, assign the samples to a storage unit
0 ctyobo d indicate which samples are completed.
\ Revtsion Hisfory™
Marc 010 — Initial version of procedure.
aIN 012 — Information added to accommodate LIMS.
%A 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 {a(i

extraction. \

1. LIMS Pre-Processing

a. In the Analytical Testing » Test Batchedram stop, select the ap;@w te
extraction assay and Click Edit }\

Note: If you are creating a new extraction test batch @e New Test Batch
tram stop followed by the create new test batc\yjzard. In that wizard
include the following information: descriptigi, functional group, analysis,
batch configuration, and test batch typ test batch).

b. If necessaryClick Add Unknowns and se,l? samples that need to be
included on the test batch. Controls ar ent in the batch configuration. If

additional controls are needed, Click C Samples
C. Select All Input Samples » Cli Output Sample @ » Diff Ext SWR»

Click Select and Return » Click §JX» Click Create
2. Review batch setup. ,\go

3. Remove the samples f he refrigerator. Obtain two tubes for the sperm cell fraction

(SPH extraction neghtivgs?and label them.
4. Ha Q%nes ssmirm the names and order of the samples (from the Input Samples in

&
5. btain ents and record lot numbers.
CS

?.“ Pigktte 1 mL of PBS into each sample tube, including tubes for SF extraction negative
rols, 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.

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 wi
extract output labels.

Vortex or sonicate the substrate or swab for at least 2 minutes to ag't\h‘the cells off of
the substrate or swab.

Have a witness confirm the names and order of the sample%m the Output Samples in

LIMS) \
Sterilize tweezers with 10% bleach, distilled water, ;39’/0 ethanol before the removal
of each sample. Remove the swab or other su.b rom the SF sample tube(s), one
tube at a time, using sterile tweezers and clo . Place swab/ substrate in the sterile
labeled SR fraction tube. Attempt to remov@wuch liquid as possible from the swab or
substrate and transfer this liquid back to F sample tube. This can be done by
pressing down on the material with a pj tip and drawing up any liquid remaining in
the material. Set the SR and EC tulfes

Spin the SF sample tubes andﬁextractlon negative tubes in a microcentrifuge for 5
3

minutes at 10,000 to 15,00 200 rpm).

Without disturbing the , remove and discard all but 50uL of the supernatant from
the SF %nple tub F extraction negative tubes into a waste container containing
10% bl

or UltraPure deionized water (final volume of 200uL) to the
rOX|m OuL of cell debris pellet in the SF sample tubes and SF extraction

KCﬁgaﬁv S.
?ﬁ.

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

18. :;ncubate SF sample tubes and SF extraction negative tubes at 56°C for about 60 minutes

19.

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

20.  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; c% tubes.

N

21.  Add 150pL of the supernatant from each SF sample and the SF extractio tives to its
respective EC sample or EC extraction negative tube. Store at 4°C or a{!{l% ntil step 20.
(R0

**Do not disturb pellet. If disturbed by accident, re-centrifuge the tube& 00 to
15,000 x g (13,200 rpm) for 5 minutes**

22.  Wash the sperm pellet in the SF sample tubes and the SF e &n negative tubes with
Digest Buffer as follows:

a. Resuspend the pellet in 0.5 mL Digest Buffer. K

b. Vortex briefly to resuspend pellet.

c. Spin in a microcentrifuge at 10,000 to 15,00 3,200 rpm) for 5 minutes.
d. Remove all but 50 pL of the supernatant card the supernatant.

e.

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

23.  Wash the sperm pellet in the SF sample \és and the SF extraction negative tubes once
with sterile or UltraPure d#D as follows;
f. Resuspend the pelletin 1 mﬁﬁe or UltraPureQiH
g. Vortex briefly to resusper&1 t.
h. Spin in a microcentrifug 0,000 to 15,000 x g (13,200 rpm) for 5 minutes.
i.

Remove all but 50 p,l\g supernatant and discard the supernatant.

sample tubes, add £50M of 5% Chelex, 1puL of 20 mg/mL Proteinase K, and 7uL of 1M

DTT. b
25. v{@gﬁoth

24. Tothe approximateéyp F sample tubes, the SF extraction negative tubes, and to SR

ﬁt and SF sample tubes as well as the extraction negative tubes.

ps apply to all fractions.

6. :I@ ate samples at 56°C for approximately 60 minutes.

27. ortex at high speed for 5 to 10 seconds.

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

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

DIFFERENTIAL CHELEX DNA EXTRACTION FROM SEMEN STAINS OR SWABS

DATE EFFECTIVE APPROVED BY PAGE
05-01-2015 NUCLEAR DNA TECHNICAL LEADER 34 OF 435

29. Vortex at high speed for 5 to 10 seconds.
30.  Spinin a microcentrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (13,200 rpm).
31.  Sperm Fractions (SF) and Substrate Remains Fractions (SR) must be microcoEEJ&g r to

quantitation with Quantifiler Trio. To avoid excess re-quantitation, elute SFs é%
fi

approximately 25uL and SRs to approximately 50uL. Skip this step if Qua\ rio will

not be used. b‘
32.  As needed, pipette aliquots of neat and/or diluted extract (usifi in@
microcentrifuge tubes for real-time PCR analysis to determin n DNA
concentration. 6
33.  Store the extracts at 2 to 8°C or frozen. ’\'OK

34. Inthe LIMS system, navigate to the Data Entry p @’ssign the samples to a storage unit
(cryobox), and indicate which samples are co @j.

35.  Ensure all required fields in the test batc e been filled out and review the assay.

O
O

Revisioqﬁiﬁ. < D)
M 2010 - In rsion of procedure.

ar
J@ 012 - ion added to accommodate LIMS.
1M, 2013 wording regarding the concentration of the aliquots needed for the RotorGene was changed to allow
more flexmy

ovemb 014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.
Febr 014 — Revised witnessing procedure and set up workflow to accommodate LIMS. Removed need for

isor review of assay.

@ , 2015 — Revised procedure to include more detailed LIMS workflow and microcon step for SF and SR fractions using
Quantifiler Trio.
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DNA Extraction from Hair
Refer to the following sections of the Protocols for Forensic Mitochondrial DNA Analysi%
Hair Examination

Mitochondrial and Nuclear DNA Hair Extraction (19

Mideo Macro/Microscopic Digital Imaging

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

Sample Preparation

NO

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

Stained substrates and oral swabs should be cut into small pieces (3 x 3 Tissues
should be minced into small pieces in a weigh boat using a sterile scal r4azor blade.
Place samples in 1.5mL microcentrifuge tubes or conical tubes when priate. See
table below for various sample types. \'\

Proceed to Section B: Sample Incubation Qb‘

Sample type Amount 9&
Liquid blood 100 to 500 pLeN

"4
Bone marrow 0.5x O.Eet@l.S X 1.5cm

A3

Oral swab 1/3 to( le swab

)
Blood stain o;@s cm to 1.5 x 1.5¢n]
Soft tissue O x0.5cmto 1.5 x 1.5¢cm

Paraffin embeddedm 0.3x0.3cmto1.0x1.gcm

Bone preparation Q
Before gxtraction, or tooth specimen should be cleaned entirely of soft tissue and

dirt usi rang%)‘( thods, such as scraping, rinsing and sonication. A combination of
steri Ipel ile toothbrushes and running water should be used to clean the
| onication bath, the sample is placed in a conical tube and covered with

s by decanting the liquid and replacing with fresh Terg-a-zyme solution.
ing, the sample is usually rinsed with distilled water and dried usirig¢a 56

Qlote: 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
humerus, femur, or tibia.

*WARNING** (1/
Protective eyewear, lab coats, cut resistant gloves, sleeve pro and
HEPA-filtered facial masks should be worn when cutting bonr\ 0|d
breathing bone dust. All cutting of bone must be done u&i\ biological
hood.

3. Using an autopsy saw or a Dremel tool equipped v@sa 409 or 420 cutting wheel,
cut the bone specimen into approximately 5x5§@1 ize pieces. Take enough
cuttings for an end weight of approximately %b r older or compromised bones,
several aliquots of 2g can be extracted an ined during the Microcon step.
For tooth samples, the whole root sho taken. Note: The cutting wheel
should be disposed of after each use e Dremel and hood should be
completely wiped down with bleac ethanol

4, Place bone cuttings in SOmﬁﬁl tubes labeled with the FB case number,
ME#, PM item #, initials, Q e

5. Cover bone cutting %0 Terg-a-zyme solution and sonicate samples for 30-
45 minutes. Note' e water level in the sonicator is 1-2 inches from the

ain

f\ If ary, repeat with fresh changes of 5% Terg-a-zyme and water washes until
0 t It has been removed.

?S 8. 0 lace the clean cuttings in a weigh boat on a small Kim Wipe. Cover with
another weigh boat. Label the weight boat with the FB case number, ME#, PM
item #, initials, and date.

6. &am tl&a -zyme and wash with distilled water until no detergent bubbles

%

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 @rs,
(j\g . See

metal end plugs and impactors, should be cleaned, dried and sterilized prior_t

QO

1. Assemble specimen vials in the following order: metal bottom, &i\tl(kylinder,

impactor, and metal top. \'\

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

Step 22 for appropriate cleaning procedure.

3. Label metal bottoms with a case identifier using a We Ink Sharpie.

4, Add bone cuttings to specimen vial around i or using decontaminated
forceps. Cover with metal top. Note: Sbat\ cimen vial and ensure that the

impactor can move back and forth. \
5. Wipe down inside of mill with a Weéﬁer towdDo not use bleach or ethanol.
6. Plug in mill and switch ON. O

7. Obtain liquid nitrogen fr \ank by filling transfer container. Be aware that the
liquid nitrogen tank % empty when the detector level reads anywhere from

“V4" to “empty”.
OQ

*WARNIN
%id Nitro an be hazardous. Use cryogenic gloves, protective
wea shield and lab coats when handling. Avoid liquid nitrogen

. A@plas td face and hands.

& he freezer mill lid. Add liquid nitrogen slowly into the mill up to the FILL
K O E to avoid splashing and boiling over.
E Q Place the specimen vial into the round chamber. If processing more than one
Q bone sample it is possible to save pre-cooling time by placing up to two vials in
the mesh container inside the mill.

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

Cycle set to # of samples + 2

Time T1 (milling) 2.0 min '\@

T2 (pause) 2.0 min

T3 (pre-cool) 15.0 min
Rate Bones — 8-10 \(1/
Teeth — 6-8 '\b‘
12.  Close cover slowly to avoid any liquid nitrogen splashes press RUN to start
the mill. Pre-cooling will begin followed by the millin e.

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

14.  Place one of the pre-cooled spemmensi |n the dock in the round chamber.

15.  If liquid nitrogen level is below thEl , refill. A loud noise during
milling means that the liquid nitr evel |s low. If liquid nitrogen is not
refilled, damage to the mill, pr s, and cylinder can occur.

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

17. Inspect each sa fter removal from the mill. If sample is sufficiently
pulverized, . the metal top using the Spex Certi-Prep opening device.
%e' Samplgs pnay be reinserted into the mill for additional grinding.

18 @?Jsmg d@ntamlnated tweezers, remove impactor from vial and submerge in 10%
blea

KCJ? \ﬁ bone dust into labeled 50mL Falcon tube. Ensure complete dust transfer
ta

pping bottom of cylinder. Weigh bone dust and document.
0@ Soak metal end parts and plastic cylinder in 10% Bleach.

21.  When milling is complete, switch mill to OF&nd unplug. Leave cover open for
liquid nitrogen to evaporate. The next day, lower cover and place in storage until
next use.
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22.  Mill Parts -Clean Up: Mill parts must be cleaned immediately after processing.
If this is not possible, steps a-b must be completed before leaving overnight.
Rinse off with 10% bleach.

Rinse with water.

Soak parts in 10% bleach and brush each part in bleach iR8i

Rinse with water. \

Separate the plastic cylinders from the metal parts. Nb

Rinse in 100% ethanol. ONLY the metal top, metal Rottbm, and

compactor can be rinsed in 100% ethanol. D the plastic

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

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

J- Dry and expose the parts to UV light f@mlnimum of 2 hours. The UV
light in a biological hood or a Stratajqker can be used.

ally.

Soak all parts in 0.1% SDS. g)
Brush parts with a new toothbrush to remove any residual bon h@

S@~oo0oTy

23.  Proceed to Section B: Sample Incubié\

O

Laser Microdissection of Products @eption

1. Initial processing O\

The product of cor@n (POC) can be received in different stages of
preparation: O

a) 6@ scre&i'@n saline buffer:

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

CJQ 0@ = Spin sample in a bench top Eppendorf or IEC Centra CL3R at

1000 RPM for 5 minutes
= Discard liquid supernatant

Q 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 microsco es
from the paraffin block using the following precautions: K

= Use disposable blades for the microtome and disc r each
case.

= Clean working surface on microtome by WipiﬂN&‘lO% bleach
and alcohol before and after each case.

= Use individual floating chambers for ea

= Use uncharged microscope slides

(H&E technique) as described in the Histology Procedure Manual.
But again during the staining proge@ Separate sets of jars have to be
used for each case. \

The slides then should be stained wit%@%xylin and eosin-phloxine

C) Stained or unstained microscope @s from POC blocks:

If the slides are unsta’@ﬁsk the histology department to stain them as
described above. Ot ise proceed with the microdisseetbnique.
Attention: for slidéat were prepared by a histology laboratory outside
of the OCME DNA not from the mother and the fetus might be

present on @ e.
2. ixCell lle Léepapture Microdissection

aine hologist has to be present to distinguish decidual tissue from

lli and operate the laser. After the slide has been placed on the

pe platform the pathologist will visually identify the area of interest,

his area for the laser, and activate the laser. The laser setting is specified in
Arcturus instrument manual. The Forensic Biology Criminalist needs to be
esent during the complete procedure to maintain chain of custody of the

A
v Ooevidence.
QO

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. '\QD
Sample Incubation Q
1. Process an extraction negative with every batch of extractions.&

2. Prepare the master mix in microcentrifuge tube or conic }\be nd mix
thoroughly by swirling or vortexing very briefly. Q

For liquid blood, dry blood and bone marrow samples:
1 Sample 5 Sample 6 Samplgs 15 Samples
Organic extraction buffer | 400 pL 2.01116 4.0 mL 6.0 mL
20% SDS 10pL 5 \ 100pL 150 pL
Proteinase K (20 mg/mL) | 13.6 uL uL 136 pL 204 uL
Total Incubation Volume per sample /~ Q 400 pL
\J
For bone samples: ,\\
ﬁe\rﬁone 1 sample 3 samples | 5 samples
~OM=2g dust) | (N+ 2) (N+ 2) (N+ 2)
Organi Extractior(ﬁL}F?r 2370 (L 711mL | 118mbL | 16.59 mL
300 L 900 1i_ 1.5mL 2.1 mL
120 | 360 puL 600 L 840 L
é 210 \L 630 pL 1.05 mL 1.47 mL
?S @Jbation Volume per sample 3000 (L
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For teeth samples:
1 sample 3 samples | 5 samples
Per tooth (N+ 2) (N+ 2) (N+ 2)
Organic Extraction Buffer | 790 W 2.37 mL 3.95 mL 5.53 R’\
\D
20% SDS 100 300 1 500 7C\(ﬁ}v,
1.0 M DTT 40 L 120 4L 200 pL L
Proteinase K (20 mg/mL) | 70 L 210 WL 350 L b‘g 90 W
Total Incubation Volume per sample Q 1000 (L
For tissues and paraffin embedded tissue (e.g. microdiss samples:
_ 1 s 3 samples
Per tissue (ON2) (N+ 2)
Organic extraction buffer | 395 pL { 85 uL 1975 uL
20% SDS 50 uL‘('\G 150 pL 250 pL
N4
1.0MDTT 20 pl 60 pL 100 pL
Proteinase K (20 mg/mL) | 3 105 pL 175 pL
A4
Total Incubation Volume p ple 500 puL

Add the app,

£§ g tube.
lly s
. A

N\
c‘§4\ R

tQ incubation volume of master mix to each sample tube and
x tubes briefly. Make certain the substrate, tissue, or swab is
rgedNote: Reagent volumes may be adjusted in order to
te the size or nature of a particular sample.

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

?& SO&oceed to Section C: Phenol Chloroform Extraction and Micfoctanup.

O
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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 %@Q or.

Obtain organic waste jug for disposal of any tubes or pipette tips that co@i} contact

with PCIA. b‘
N

*WARNING**
Phenol Chloroform is toxic. Protective eyewear, mask, lab nitrile gloves
should be worn when handling. All work must be conducte(%jer a chemical fume

hood. K

For samples possibly needing mtDNA or High Sensj# NA testing: Place one
Microcon® collection tube and one 1.5 mL micrgc ge tube for each sample,
including the extraction negative, in the StrataiRRer for at least 15 minutes. Note:
Irradiate multiple tubes (4-6) per bone sam@accommodate the total volume of
incubation buffer. O

1. Vortex and centrifuge the in microcentrifuge tube samples at high speed

for 1 minute. Vortex andersi#lige bone dust, incubated in 50 mL conical tubes,
for 5-10 minutes at 100®N\A in Eppendorf Centrifuge Model 5810.

2. Obtain and label o pared Eppendorf Phase Lock Gel (PLG) tube per sample,
including the ex jon negative. PLG tubes make phase separation easier and

re optionalc :

TE sﬁgr bone samples, label as many tubes to accommodate the total
.\A olume of incubation buffer per sample. For example, if you

incubated 2g of bone dust with 3 mL of incubation buffer, you will
c}Q & need 6 PLG tubes.

OCJ OTE:  See section D for PLG tube preparation instructions.
0. 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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10.

Q0
O
W S

oM
Q.

Add a volume of Phenol:Chloroform:lsoamyl Alcohol 25:24:1 (PCIA) to the PLG
tube which is equal to the volume of incubation buffer (typically 400q@ be

added from the samplelNote: When pipetting PCIA, you must penetrate the

top buffer layer and only aliquot the desired amount from the lower, cIe?r\

organic layer. Place used pipette tips in the organic waste bottle.

Have someone witness your sample tubes, PLG tubes, and Mi

QO

Pipette the sample supernatant (typically 40Ptp the PLG t
containing PCIA. For bone dust samples, pipette sever x ts of the

supernatant into multiple PLG tubes. Note: Do not d|

ne pellet.

Shake the PLG tube vigorously by hand or by inve&on to form a milky colored
emulsion. Note: Do NOT vortex the PLG tub
Centrifuge samples for 2 minutes at maximup%peed to achieve phase separation.

(On Eppendorf Centrifuge Model 54150, rQ

16.1 RCF or 13.2 RPM).

If the sample is discolored, contains @es in the aqueous phase, or contains a
q

lot of fatty tissue, transfer the top |
repeat Steps 7-9. Note: The aq
discolored. Only repeat the
particles are presentin t

agueous phase) to a new PLG tube and
layer from bone and teeth will usually be
-chloroform clean-up steps if any dust or
ous layer. If it is not necessary to repeat the clean-

up step, go to Step 11. O

Carefully transfer t %eous phase (top layer) to the prepared Mirocon
concentrator. B eful not to let the pipette tip touch the gel. Note: Discard

R

igrocofi concentrators for 12-24 minutes at 500 x g, which is

sed PLG t o the organic waste bottle.
@é v
.\A ly 2500 RPM. (On Eppendorf Centrifuge Model 5415D, spin at 0.6

600 RPM). Note: Ensure that all fluid has passed through filter. If

i ot, spin for additional time, in 8-minute increments. If fluid still

ains,

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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CJQ @/\DNA content

15.  Spin again for 12 minutes at 500 x g. (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 f|UId
still remains, transfer sample to a new filter and microcon again.

bone samples, add only 10-20Lpof TE “to each filter side to ens

16.  Add 40 L of TE™ to the filter side of each Microc8reoncentrator.No
lest
elution volume.

17.  Invert sample reservoir and place into a new labeled collecyon Ebe

samples possibly needing mtDNA or High Sensitivity ting, invert sample

reservoirs into irradiated collection tubesppin at 100 , Which is
approximately 3500 RPM, for 3 minutes. (On Epp@orf Centrlfuge Model
5415D, spin at 1.2 RCF or 3600 RPM).

18. Measure the approximate volume recoverg@ record the \Ndue:
Combine bone elutants before measur& lume.

19. Discard sample reservoir and adju
amount and expected DNA con
be microcon’ed again to furtfier

follows using. THote: Samples may
centrate low DNA content samples.

Sample type @ Final Volume
High DNA conte

(Large amount@ood, fresh tissue, bone marrow, onad00 L

wabs, ang(drigebloodstains)
i Sp—
dium®NA content

Q’(Smal unts of blood, fresh tissue, bone marrow, org200
e
\ svyg@p nd dried bloodstains); differential lysis sampleg

N_JFormalin fixed tissue, dried bone, teeth, samples from| 100 L
O decomposed or degraded remains, some reference samples)
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20.

21.

22.

23.

24,

Transfer samples to newly labeled 1.5mL microcentrifuge tubes for storage. (For
samples possibly needing mtDNA or High Sensitivity DNA testing, transfer
samples to irradiated 1.5 mL microcentrifuge tubdlgcord the approximate

final volume. \@
As needed, pipette aliquots of neat and/or diluted extract (usifjgrit
microcentrifuge tubes for real-time PCR analysis to determine h A
concentration.

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

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

Have a supervisor review the assay. &

NOTE  See Microcoﬂtroubleshoo@ the appropriate section of the STR
manual) as needed. O

Preparation of Phase Lock @ﬁ(}) tubes

Make sure the plasticware beir@sed is resistant to phenol and chloroform.

1.

Attach thegray

$ on the plunger, twist off the orangeacapdiscard.

sing tip(supplied) to the syringe and tighten securely.

tip is optional for a smoother application of PLG. Less force
n gray tip is NOT used.)

Without putting pr

OTE: Us
’BRecessar

A@ppl@aressure on the plunger to dispense PLG until it reaches the end of
Ad

ar
c&ponds to 3 lines on the syringe

OC)}FUbe size PLG heavy Tube size PLG heavy

d heavy PLG based on Table below. NOTE: 325uL = 3.25 cc

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

Tim?-

v

0.5to
2.0mL

Eppendorf 5415C | 14 x 1000 RPM

Eppendorf 5415D | 13.2 x 1000RPM/16.1 x 1000RC

15 and
50mL

Sigma 4-15C 1500 RCF

:3 s'\

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 nega
Additional extractions may continue sequentially during incubatio

2. Name the extraction set by its date and time using the followin Q
“082010.1000". An “E” may precede the date and time of \ actlon

3. The documentation will automatically calculate the re mount of reagents
needed for the extraction.

4.

B. Digestion

Follow the procedures for Work Place Preparag@efer to the General
Guidelines Procedure of this manual). @

@\

1. Self-Witnessing Step: Confir pIe names and their order on the
documentation with the nanﬁ? he sample tubes.

2. Obtain reagents and rec umbers.

3.

Prepare digestion b@an UV irradiated tube (1.5 mL, 2.0 mL Dolphin, or 15

mL). Q

repare theggj on buffer according to the calculated volumes on the
The volume for one sample is shown below.

k Solution Concentration 1 sample
\Q W% SDS
O 0.01% SDS when 0.05% 162 uL
K N\ tusing Poly A RNA at (or 0.01%) H
?“ OO a later step)
Q Pg’ger'r:‘;fneLK 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 subme%a
large sample, and be sure to document the deviation.

N

6. Record the temperatures of the heat shakers. Temperatures muﬂg%min +
of the set temperature. b‘

7. Incubate on the heat shaker at 56°C for 30 minutes with I\m at 1400 rpm.

8. Incubate on the heat shaker at 99°C for 10 minutes \/\@10 shaking (O rpm).

9. Place sample in cold block at 4°C for 10 minut@ no shaking (0 rpm).

10. Centrifuge the samples at full speed, brigfb@

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

Purification and Concentration \C)

1. Prepare Microcoh D% t Flow tubes and label the membrane tube and

filtrate tube cap. Q

2. itness steﬁ@m the sample names and order on the documentation with
names o sample and Micrdtames.

Microcdhmembrane with Fish Sperm DNA in an irradiated

\Q\ mi trifuge tube or 15 mL tube:

Fish Sperm DNA Preparation

of water for each sample on the test batch.

E : OCJ I. Add 1 pL of stock Fish Sperm DNA solution (Img/mL) to 199uL
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4.

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

calculated value. '\@

Reagent 1 sample
Water 199 uL \(1/
Fish Sperm DNA (1mg/mL) 1pL b‘

NOTE: For samples with 400 pL of digest solution, ma \gO uL solution of

1 pL of Fish Sperm DNA (1mg/mL) with 19 ter. Mix well
and add this solution to the membrane. E hat the entirety of
the membrane is covered. In this mann %I of the digest may be
added to the Microcorf’ membrane for I volume of 420 pL.

Filtration Q

a.

Add the entirety of each extra ts pretreated Micr8eoembrane. If

this is a purification/concent{a§ydn assay of a sample that has already been
extracted and the sa ume is lower than 200pL, raise the sample
volume to 200pL wit@:’l . Aspirate all of the solution from the sample
tube by placing théRip e within the swab. The sample tubes may be

discarded.
KO

icrocoh tube at 2400 rpm for 12 minutes. An

inutes may be required to ensure that all the liquid is

wever, do not centrifuge too long such that the membrane is

e filtrate does not appear to be moving through the membrane,
he filtrate and continue centrifuging the eluant into a fresh microcon

a pretreated membrane.

Centrifuge

o
=

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.
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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 Microc6mmembrane tube. If it appears that
than 5 pL remains above the membrane, centrifuge that tube for re
minutes at 2400 rpm. 6

5. Elution
a. Open only one Microcdhtube and its fresh collecti n\{lh at a time.

b. Add 20 pL 0.1X TE to the MicrocShand invert @/Iicrocd?\over the
new collection tube. Avoid touching the meﬂ)rane.

C. Centrifuge at 3400 rpm for 3 minutes.&

d. Transfer the eluant to an irradia ’G@ labeled 1.5 mL tube. Measure and
record the approximate volumg\ e total volume should not exceed 30
puL and should not be less t 0 pL. Adjust the final volume to 20 pL

using 0.1X TE (if less). D the MicroComembrane.
e. If the eluant appea§ a dark color or is not clear, it may be necessary
gain. Prepare a fresh MicrB¢ohe and repeat

to purify the sam@

steps 4-5. ’\&
f. Store the&mts at 2 t6@Bor frozen.
In thecla

S system, navigate to the Data Entry page, assign the samples

Aéb %ﬁ}orage unit (cryobox), and indicate which samples are completed.
>
\ h&ave a supervisor review the assay.
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Revision Historyﬁ
March 24, nitial v of procedure.

2010 — anguage to Step 4 of Section C — Purification and Concentration.
, 2012 — the use of 3% Trehalose in 0.1X TE as an elution buffer during the concentration/purification
2012 - d procedure to accommodate LIMS.
e mber 2 - YMlOO microcons were discontinued by the manufacturer. The manufacturer is now producing the
DNA ow Microcons. All references to the YM100’s have been revised to the “DNA Fast Flow.” Spin times in
?“ Sec Step 4 have been revised for the new microcons.
r|| — Removed the option to use PolyA RNA in Step C.3; removed the use of Trehalose and irradiated water in

mber l 2014 - changed High Sensitivity DNA Extraction to High Yield DNA Extraction
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Extraction of Exogenous DNA from Nails

A. Preparation

1.

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

Follow the procedures for Work Place Preparation in the GeneB}kaelmes
Section of this manual.

" N
B.  Digestion Qb‘

1. From evidence exam, each nail (or group of nails Qould be placed in an
irradiated tube.
2. Add 200 pL of irradiated 25 mM EDTA/P ution to each sample.
3. Sonicate the samples for one hour a{b‘u temperature.
4, Label a new set of irradiated :i@wtrifuge tubes with the sample identifiers.
5. Remove the supernatant{o he samples and place in the labeled irradiated
microcentrifuge tubes. O
C. Extraction \
repare the |g on buffer according to the calculated volumes. The volumes
ne s re shown below:
*\A @gtock Solution Concentration| 1 sample
C\JQ & .0% SDS 1.0% (0.96%) | 2.3 (2.25
ML
K 0 Proteinase K 0.80 mg/mL 9 uL
Q OC) 20 mg/mL
Q UltraPure water N/A 13.7 uL
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2. Prepare MicrocdhDNA Fast Flow tubes and label the membrane tube and

QO

filtrate tube cap with the sample identifiers. Prepare and label the Mi€rocon
collection tubes, sample storage microcentrifuge tubes as well as post-sonjcation
nail collection tubes. The identifier for the post sonication nail collection t

should include “PS” as a suffix. For example, the post sonication tub nail
ring finger could be “nail L4 PS”.

Witness stepConfirm the sample names on the documentatior&:\lﬂe names
on all labeled tubes. }\

Vortex solution well. Add 25 pL of the nail digestion & each sample.
Open only one sample tube at a time using the cap o r.

Record the temperatures of the heat shakers.,{;@%eratures must be 3Vithin +
of the set temperature. @
Incubate on the heat shaker at 56°C fon: Inutes with shaking at 1400 rpm.

Incubate on the heat shaker at QQOéI 10 minutes with no shaking (0 rpm).

After removing from the sha@?ﬁtrifuge the samples at full speed, briefly.
Allow the samples to coolfo w minutes while preparing for next steps or

chill for 10 minutes at?(‘o

During the digesti od remove the nails using clean tweezers and dry them in
a hood. When lace the nails in the labeled, post-sonication nail collection
. igate to the Data Entry page from the Input Samples

obo

bes. In LI
&[ings) a the collection tubes labeled with the “PS” suffix to a storage unit

icati Q& Concentration

f-witness stepConfirm the sample names on the documentation with the
names on the sample and Micro&dubes.

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

EXTRACTION OF EXOGENOUS DNA FROM NAILS

DATE EFFECTIVE APPROVED BY PAGE
11-24-2014 NUCLEAR DNA TECHNICAL LEADER 56 OF 435

2. Pre-coat the Microc6rmembrane 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 \b
) QQQUL

I. Add 1 pL of stock Fish Sperm DNA solution (1mg/
of water for each sample on the test batch. b‘

il. Aliquot 200 pL of this Fish Sperm DNA sol t\m each
Microcor” tube. Avoid touching the me . The volume for
one sample is shown below. Refertot traction documentation

for calculated value. K
xO

Poly A RNA Preparation @

o

I. Make a 1/10 dilution of 11 of Poly A RNA as follows: add 2
pnL of Poly ARNAto 1 UltraPure water and mix the
solution well. This is al concentration of 100ug/mL.

il. Using the 1/10fd , make a 1/100 dilution with 2 pL of
100ug/mL R% NA in 198 uL of UltraPure water and mix the
solution wi he solution has a final concentration of 1 ng/uL.

iii. Add f the 1ng/uL Poly A RNA solution to 199uL of water
for, 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. }\QD
Reagent 1 sample (I/Q

Water 199 uL

Fish Sperm DNA (1mg/mL)
or Poly A RNA (1ngiL) Lul ?\b‘

NOTE: For samples with 400 pL of digest sol@‘nake a 20 uL
solution of 1 uL of Fish Sperm DNAEl mL) or 1 pL of

Poly A RNA (1 ng/pL) with 19 pL ater. Mix well and
add this solution to the membrxY nsure that the entirety
|

of the membrane is covered. s manner, all of the digest
may be added to the Mior embrane for a total volume
of 420 pL.

3. Filtration O\

a. Add the entirety of e@xtract to its pretreated MicrBeoembrane.
The sample tubes Way De discarded.

b. Centrifuge thb@'@roo(?] tube at 2400 rpm for 12 minutes.

C. Repe tr@sh step two more times applying 400uL of water onto
the memigrane and centrifuging again at 2400 rpm for 12 minutes for
a tgtal Bf three washes to remove any residual EDTA.

¢ A d. ually inspect each Microc6rmembrane tube after the third wash. If it

Q\ pears that more than 5 pL remains above the membrane, centrifuge that
KO 0 tube for 3 more minutes at 2400 rpm.

O
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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 |\/|I
over the new collection tube. Avoid touching the membran?_l/

C. Centrifuge at 3400 rpm for 3 minutes.

d. Transfer the eluant to an irradiated and labeled 1 }X be Measure and
record the approximate volume. The total vol uld not exceed 30
pL and should not be less than 20 pL. Adjust\%fmal volume to 20 pL
(if necessary) with UltraPure water. Dlscard{ icrScorembrane.

e If the eluant appears to be a dark colg, not clear, it may be necessary
to purify the sample again. Prepar% sh Mlcr%obe and repeat
steps 3-4.

f. As needed, pipette aliquots at and/or diluted extracts (usifgifitB
microcentrifuge tubes for me PCR analysis to determine human
DNA concentration.

g. Store the extractasz t6@Bor frozen.

h. In LIMS, n to the Data Entry page from the Output Samples
(extracte ), assign the samples to a storage unit (cryobox), and
i h samples are completed.

@b )@Q,a supervisor review the assay.

0

O Initial version of procedure.

uIy 16 eV|sed procedure to accommodate LIMS.
Dece , 2012 — YM100 microcons were discontinued by the manufacturer. The manufacturer is now producing the

Fast Flow Microcons. All references to the YM100’s have been revised to the “DNA Fast Flow.” Spin times in
ection D, Steps 3b, 3c, and 3d have been revised for the new microcons.
er 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.
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MagAttract DNA Extraction from Bloodstains and Exemgdars

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 compound

combined with bleach. If liquid containing these buffers spill, clean with suitablg¢ |@#oratory
detergent and water. If the spilt liquid contains potentially infectious agents, n with suitable
laboratory detergent and water first and then with 1% sodium hypochlorV{YQ owed by water.

X

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

All bloodstain and exemplar cuttings should be placed in 2@ screw cap sample tubes.
*
A. Setting up M48 Test Batch and Saving Samp Qe List
1. Open file on the M48 computer. \lhis document by going te>F8ave As
and save the document to th@ pleName” folder on the desktop with “File
orma

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

2. Click “Save". \’&O

3. A window st 'nﬁa selected file type does not support workbooks that contain
ultiple she@ts”yWill open. Click “OK”.

4, @x seco@hdow asking “Do you want to keep the workbook in this format?”
¢ A open® ick “Yes”.

KQ § the Excel Worksheet.
E. ngple 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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2. Sample preparation should be performed under a hood.

manually label one as Extraction Negative 1 and the other as Extractio tive

3. Obtain two empty 2.0 mL screw top sample tubes for the extraction negatiées and
2

4, Have a witness verify your samples by reading the tube-top lab ‘@
entire input sample ID number for each sample. This will be y

“Extraction” witness.

5. For large runs, prepare master mix for N+2 samples s vortex briefly, and
add 200uL to each of the tubes in the extraction rack the pre-prepared
extraction negative tubes. For smaller runs, you add Proteinase K and G2
Buffer to each tube individually:

_rx
R 1 6 12 18 24
eagent sample sa& samples| samples| samples
Digestion Buffer (Buffer G2) | 190 L ,& lL | 2660 (L | 3800 L | 4940 (L
QIAgen Proteinase K 10 ,\}80 pL 140 L | 200 Wb | 260 o

6. Shake at 1000 rpm at%\a minimum of 30 minutes. Record the
Thermomixer tempera

C. BioRobot M48 SoftQ nd Platform Set-Up

Qﬁble cﬁ& the “BioRobot M48" icon on the desktop.

2\4 Cllc “Start” button. Note: The door and container interlock must be
0 proceed.
K Trace MTL” protocol should be selected. If not, click on the arrow in the
m|ddle of the screen and then select “New Dév'gDNA” 6 and “F Trace
MTL” .
4. Click on the “select” button and select “1.5 ml” for the size of the elution tubes.

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

robot will move to the front of the machine, and the drop catch all plastic
tray) will be right in front of you. Remove and clean with 70 nol. When

click on “manual operation” and select “Drop Catcher Cleaning”.:! hk ATm of the
the catcher is clean, replace the tray, close the door, an‘ c\'\ck OK” in the

window.

9. Make sure that the chute to the sharps container bQis clear for the tips to be
discarded. Click “Next”. @

10. The next prompt has software that calcul e number of tips necessary for the

for all tip racks and ensure that the ti re actually replaced and that the

run and asks, “Do you want to reset a% e tip racks?” Click “Yes tip rack ...”
pipette tips are correctly seatedow ck and flush with the robotic

platform. If no tip racks need t set, click “No”.

Tips needed for a run:
A

# Samples| 6 @J 18 24 3( 36 42 48
# Tips 3 42 54 66 78 90 10 114

@@r you,{?(ﬁrashed, click “Next”

1@. Obt
C\JQ re rs as stated below. All reagents are stored in their respective plastic

N

\ﬁntain, and covered with Parafilm, EXCERiie magnetic resin. The resin is
Ostored between runs in its original stock bottle to prevent evaporation. Vortex the
O magnetic resin solution well, both in the stock bottle and in the reservoir, before
Q 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-| he
reservoir with the new lot number. When filling the reservoirs add

approximately 10% to the volumes recommended below to accou @e
use of the large bore pipette tips:

Note: Bottles of MW1 require the addition of ethanol prior, t% See
bottle for confirmation of ethanol addition and ins for
preparation if needed. &(

# of Large Large Large Large Sm Elution Small
samples| reservoir | reservoir | reservoir | reservoir | re r | buffer | reservoir
Sterilize or | Ethanol Buffer Buffer er (TE™ | Magnetic
UltraPure (mL) MW1 MTL_ ¢ S 2 (mL) Resin

Water (mL) (me\u (mL) (mL)

(mL)

6 10.0 11.8 7.2 (3@ 9 3.5 2.5 15
12 18.4 22.6 &2&_) 10.3 5.9 3.7 1.7
18 26.9 33.4 &®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 ,EE@ ' 30.0 23.4 13.3 7.3 2.3
36 ;&2 [ %.8 35.7 27.8 15.7 8.5 2.5

60.6 3 NY 76.6 41.4 32.1 18.2 9.7 2.7

L?Q 87.4 47.0 36.5 20.6 10.9 2.9

v
QO

s
\}\,
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Place each reservoir into the metal rack in the following locations. The plagtic
reservoirs only fit into the rack one way. Check the directions of the notc
which should point intdhe robot:

S
Size reservoir Rack Software Tag Reagent \6
Position Q‘
Largereservoir L4 Rea_4 Sterile or UItraPl‘s&\‘Wa er
Largereservoir L3 Rea_3 Ethanol (100@
Largereservoir L2 Rea_2 Wash Bu (Buffer MW1)
Largereservoir L1 Rea_1 Lysis wnding Buffer (Buffer
MT
<
Small reservoir S6 ReaS6 a%mty)
Small reservoir S5 ReaS5(y™ (empty)
Small reservoir S4 I?é%\@ (empty)
Small reservoir S3 ReaS3 Wash Buffer 2 (Buffer MW2)
Small reservoir S2 KGReaSZ Elution Buffer (TH
Small reservoir Sl,\Q ReaS1 Magnetic Particle Resin
(i
13. W up the * ainer interlocks” and place the metal reservoir holder onto the
side e robotic platform in the proper position. DO NOT force the
- A ol o*place and be careful not to hit the robotic arm. After correctly

E @ Place the sample preparation trays on the robot. One tray for every 6 samples.
Q 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”.

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.



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 64 OF 435

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

18. Place labeledempty 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 incubatio d (From
Section B, Step 6). Spin all tubes in a microcentrifuge for 1 m|n ,000 to
15,000 x g.

20. For empty positions, add a 2.0 mL sample tube filled wi )Q L of sterile or
UltraPure water.

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

D. Importing Sample Names %\

1. At the sample input page, click “Impor ’\Q

2. The Open window will appear. “L &n should automatically be set to a
default of “SampleName”. If no orrect pathway to the folder is My
Computer\C:\Program Files\Ge -48\Export\SampleName. (The SampleName
folder on the desktop is aih t to this file.)

3.

54
Qﬂrlfyl

S

O

Select your sample ile and click “Open”. Verify that your sample names
i Do not be concerned if a long sample name is not

have imported corr,
completely disple@n the small window available for each sample.

@pually@ the word “Blank” for all empty white fields.
nckﬁ’

n@ot Set-Up and Starting the Purification

n 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 i §

fa

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

Empty 1.5 mL tubes are filling empty positions for \ uﬂ:’
both sets of elution tubes in the cold and hot blocks

2.0 mL sample tubes filled with 200 pL of stenIP\Q\

UltraPure T

HO are in empty positions of the sample r

Have a witness confirm the order and labels of thesgamples by reading the

tube-tops for the input samples and for the out ples by reading the
tube-top label and the entire output sample | ber for each sample. The
analyst should be loading the samples Qn robot as they are reading the

samples to the witness.

The robot setup witness should also that all plasticware is in the
correct position and correctly seat@the platform. This will be your
“Robot Setup” witness. O

After confirming the posi(bqg\a set-up of the plasticware click “Confirm”.
Click “OK” after closi door.

Click “Go” to St@ extraction.

isplay the start time, remaining time, and the completion time.

ample.

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

F. :Savmg 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.

2. In “File Name:”, name the report in the format, MMDDYY.HHMM. Set %e
As Type:” to Result Files (*.csv). For instance an extraction perform 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 %&Efolder.

5. Proceed with clean-up and sterilization. Q

\0K

G. Post-Extraction Clean Up and UV Sterilization @

1. Remove samples (from the 8 degree ’o&old block) from the robotic platform
and cap with newly labeled screw ca

2. Discard used pipette tips, samp&es, and sample preparation plate(s). Remove
reservoir rack.

3. Replace the lid on tha;agnetic resin reservoir and vortex remaining resin
thoroughly. Transf Q{ agnetic resin to the stock bottle immediately with a
1000uL pipette. Ra he reagent container with de-ionized water followed by

ethanol and stor, ry.
4, er al o@ reagents and seal with Parafilm for storage. MAKE SURE
SER S ARE LABELED WITH THE LOT NUMBER OF THE
- EA THEY CONTAIN and that the lot numbers have been recorded.

& é@down the robotic platform and waste chute with 70% ethab@l.NOT

SPRAY BOTTLES.

and all racks should be full. Ensure that the pipette tips are correctly seated in the

E 0 Replace tips on the instrument that were used during run. There are three racks,
: rack and flush with the robotic platform.

7. Click “Next”.
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8. When prompted, “Do you want to perform a UV sterilization of the worktable?”,

10.

11.

12.

13.

click “Yes”.

Select 1 Hour for the time of “UV sterilization” then click “yes” to clo@e
software upon completion. THE UV STERILIZATION MUS
PERFORMED FOR AT LEAST 15 MINUTES BETWEEN RUNS. @JV
light can be manually turned off.

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

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

As needed, pipette aliquots of neat and/or dil ract into microcentrifuge
tubes for real-time PCR analysis to determin an DNA concentration (refer to

Section 4 of the STR manual). . Q
COMPLETE THE M48 USAGE LOG THE PURPOSE, PROGRAM,
PLATE, AND ANY COMMENTS G FROM THE RUN.
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H.

Figure 1. Diagram of Robotic Platform of th

(\
e@SEN BioRobot M48.
(1-4 Qde

BioRobot M48 Platform Diagram
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Tube Racks 1, 2, and 3

Reagent Reservoir Positions
(1- Small Reagent Reservoir Positions

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

QB) (1-2) Sample Tube Racks

Waste Disposal Chute
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Troubleshooting

ERROR CAUSE/REMEDY
Resin/sample is being drawn up into Report problem to QA. Resin buffer has
pipette tips unequally evaporated. O-rings are leaking and ne e.
Crystallization around®lrow of wells in | Forgot to fill empty sample tubes with 0
sample plate sterile or UltraPure 0. \‘].,
BioRobot M48 cannot be switched on BioRobot M48 is not receiving wy
Check that the power cord is\n cted to the
workstation and to the walll
Computer cannot be switched on Computer is not rec ower.
Check that the po ord is connected to the
computer and t all power outlet.
BioRobot M48 shows no movement wheBioRobot M48@ switched on.
a protocol is started Check that,% oRobot M48 is switched on.
BioRobot M48 shows abnormal The pip bg ead may have lost its home positjon.

movement when a protocol is started
I?":L@Asoft M software, select “dhual

ion/ Home”".

Aspirated liquid drips from disposabl{ #ping is acceptable when ethanol is being
andled. For other liquids: air is leaking from the

tips. O\ syringe pump.

5\$ Report problem to QA. O-rings require

Q replacement or greasing.
< ,O If the problem persists, contact QIAGEN
é } Technical Services

P i
evision i X
/ 2010 — Initial version of procedure.

. 6, 2012 — Revised procedure to accommodate LIMS.

AR , 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 compoun
combined with bleach. If liquid containing these buffers spill, clean with suit
detergent and water. If the spilt liquid contains potentially infectious agx

ean with suitable

laboratory detergent and water first and then with 1% sodium hypochl followed by water.

Sample size for the extraction should be approximately 1/3 of a s r a 3x3 mm cutting of the
stain. This extraction is applicable for_alcasework samples E 8@T semen samples.

All bloodstain cuttings should be placed in 2.0mL screw ca{%}nple tubes.

A. Setting up M48 Test Batch and Saving Samp@e List

1. Open file on the M48 computer. h|s document by going to FBave As
and save the document to the . eName” folder on the desktop with “File
Name” in MMDDYY.HHMM (or and the “Save As Type” set to CSV
(comma delimited)(*.csv)

©

2. Click “Save”. \

3. A window statin@a selected file type does not support workbooks that contain
ultiple she@ | open. Click “OK”.

@ seco@l\&mdow asking “Do you want to keep the workbook in this format?”
ick “Yes”.

o
K(') S& the Excel Worksheet.
v* ﬁd Preparation and Incubation

Q. 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 %ative

2.

4, Have a witness verify your samples by reading the tube-top
entire input sample ID number for each sample. This & e your
“Extraction” witness.

5. For large runs, prepare master mix for N+2 samples &vs, vortex briefly, and

add 200uL to each of the tubes in the extractio k and the pre-prepared
extraction negative tubes. For smaller runs, you Qay add Proteinase K and G2
Buffer to each tube individually: @

Reagent 1 6 o (@‘ 18 24
sa

sample samples | samples | samples

Digestion Buffer 190 | WL 12660 (L | 3800 (L | 4940 (W

(Buffer G2) N
QIAgen Proteinase K ‘16&) | 80 L 140 L | 200 L | 260 pL

N\
NOTE: If Buffer m@@cover the substrate (such as those from a scraping),
p

an extra f buffer may be added to the tube once. If thihés
le will be split and the sample name will have to be

case, t
chﬁ? The imported sample names on the instrument must also be

O £

54@ QlOOO rom at %5 for a minimum of 30 minutes. Record the
Q\ th ixer temperature.
?* Bi ot M48 Software and Platform Set-Up
Q 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.

latform .
&5 ne for a run:
>

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 thefll/ tubes
Select the number of samples: 6, 12, 18, 24, 30, 36, 42, or 48

Set sample volume to 20Q cannot and should not chan$}‘\'\

Set elution volume to 50L. Q

Slean. In order to check this
er Cleaning”. The arm of the
he drop catcher (a small plastic

clean with ethanol. When the
door, and click “OK” in the window.

The next prompt asks to ensure the drop catc
click on “manual operation” and select “Drop
robot will move to the front of the machlne
tray) will be right in front of you. Remo
catcher is clean, replace the tray, clo

Confirm that there is a means o@ction for the tips that will be discarded
during the run. Click “Next"c)

The next prompt has s
run and asks, “Do y
for all tip racks an
pipette tips are

e that calculates the number of tips necessary for the
to reset any of the tip racks?” Click “Yes tip rack ...”
re that the tips were actually replaced and that the

ctly seated in the rack and flush with the robotic

acks need to be reset, click “No”.

6 12 18 24 30 36 42 48

\Ips 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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contain, and covered with Parafilm, EXCERMe 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 (se p 13
for preparation of MagAttract Resin). If you notice crystallization in an

solutions, discard the solution, rinse the container out, and start a @th fresh
reagent. %il/

12. Remove the Parafilm and lids from the reagents, and fill the'ﬁ?voirs to the
appropriate level using solutions from the working solutignottes, using the
same lot as labeled on the reservoir. If not enough of e lot of a solution
remains, discard the remaining solution from the res r, rinse and re-label the
reservoir with the new lot number. When filling thegeservoitd, a
approximately 10% to the volumes recommen@ow to account for the
use of the large bore pipette tips. @

# of Large Large Large Larg@sQSmall Elution Small
samples| reservoir | reservoir | reservoir rese% reservoir | buffer | reservoir
Sterile or | Ethanol Buffer Sterile or | (TE™) Poly A

UltraPure (mL) MW1 < L UltraPure | (mL) RNA -
Water (mL) ) (mL) Water Magnetic

(mL) \ (mL) Resin

(mL)
6 10.0 11.8 (’\\o 2 5.9 3.5 1.6 1.5
12 18.4 22 S 12.9 10.3 5.9 1.9 1.7

24 , |
3)0.‘ 4%\ 55.0 30.0 23.4 13.3 2.8 2.3
‘ Qb) ,\B} 65.8 35.7 27.8 15.7 3.1 25

42 3\')60.6 76.6 41.4 32.1 18.2 3.4 2.7

ﬁ 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.

18 & XM 18.6 14.7 8.4 2.2 1.9
A
A\ 5.3€§\44.2 24.3 19.0 10.8 2.5 2.1
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13. Refer to the table below for amounts of 1000ng/uL Poly A RNA stock solution to

add for resin preparation:

14.

@
i

Volume of Volume of Total Vol
Samoles 1000ng/uL stock Untreated RNA d
P PolyA RNA solution MagAttract MagAittragt Resin
added to resin (uL) Resin (uL)
6 samples 4.4 1497.8 \ '\ 02.2
12 samples 5.0 1697.5 \ 1702.5
18 samples 5.6 1897.2 1902.8
24 samples 6.2 209 2103.1
30 samples 6.8 2303.4
36 samples 7.4 _ 6.3 2503.7
42 samples 7.9 Ja\, %2696.0 2703.9
48 samples 8.5 @} 2895.7 2904.2

The treated resin may b ared directly in the reservoir or in a 15mL
conical tube and then ad the appropriate reservoir for addition to the

platform in the amount di% y the protocol.

Place reservoirs m%h metal rack in the following locations. The plastic
reservoirs only fit e rack one way. Check the directions of the notches
which should poo tdhe robot:

Ib Slze& S&fvoir Rack Software Reagent
Position Tag
%eservow L4 Rea 4 Sterile or UltraPure W4ter
\ rge 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) r\'\
Small reservoir S4 ReaS4 (empty) \ \‘)
Small reservoir S3 ReaS3 Sterilie or mee
Water \
Small reservoir S2 ReaS2 EIW\Jﬁer (Th
Small reservoir S1 ReaS1 {Mtic Particle Resin
15. Flip up the “container interlocks” and place etal reservoir holder onto the
left side of the robotic platform in the p positiomO NOT force the
holder into place and be careful not t {Mthe robotic arm. After correctly
seating the metal holder, flip down th ainer interlocks” and press “next”.

16. Click “Next” when you are prom@o write a memo.

17. Place the sample prepaitg)rays on the robot. One tray for every 6 samples.

Click “Next”. O
18. Place empty, unl 1.5mL elution tubes in the 65 degree (back) hot block,
located on the ri itle of the robotic platform. Click “Next”.

19. @ﬂt labels @.5 mL screw top tubes for final sample collection in the robot.
ZQQ& an 200 lp of buffer was added to a tube to cover the sutestthat tube
‘Q\ mu split into two separate tubes at this point.
KC) 0 so, remove 200L from the original tube and place into a new tubee Th
?\ O iginal tube is renamed by adding an “a” to the end (e.g., “Samplelame
O “SampleNamea’, etc.); the new tube is named with the original sample name
Q 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
add 1 pL of the diluted Poly A RNA solution to each sample.

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

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

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

25. Click “Yes” when asked to input samp%&s.
D. Importing Sample Names OO

1. At the sample input page\cl mport”.

2. The Open window
default of “Sampl
Computer\C:\Pr
folder on th

gl\appear. “Look in:” should automatically be set to a
e”. If not, the correct pathway to the folder is My
Files\GenoM-48\Export\SampleName. (The SampleName

p is a shortcut to this file.)
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E. Verifying Robot Set-Up and Starting the Purification

1. In addition to confirming thposition of all plasticware and samples, che

e
following conditions before proceeding: @
O

robotic platform

All plasticware (tips, sample plates, tubes) is seated properly i ,\e"l})
T

Metal reservoir rack is seated properly, UNDER the interlq@&
\
Interlocks are down ,\b‘ T

Sample tubes, elution tubes and sample collectio tM haveg
added to the platform in multiples of 6 as foIIow?!\rK

N4
Empty 1.5 mL tubes are filling empty pgghions for both sefs "
of elution tubes in the cold and ho:[,lg

A
2.0 mL sample tubes filled with i@\Lof sterile or UltraPure "

=

H20 are in empty positions o sample rack

\4
Have a witness confirm the @gnd labels of the samples by reading the
tube-tops for the input sa nd for the output samples by reading the
tube-top label and the egrx® output sample ID number for each sample. The
analyst should be on@ e samples on to the robot as they are reading the
samples to the wit

The robot setupam

orrect posigon
%bots upR

Qﬂer@ming the position and set-up of the plasticware click “Confirm”.

ss should also verify that all plasticware is in the
correctly seated in the platform. This will be your

Q
& &

I O
%ick “G

K” after closing the door.

0” to start the extraction.

.7
¢ O‘J1

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.

F. Saving Extraction Report Page (1/:

1.

At the results page click the “Export” button at the bottompcew@r of the screen.
The Save As window will appear. “Save In:” should be get\to the “Report” folder
on the desktop. This is a shortcut to the follo 'an rger pathway: My
Computer\C:\Program Files\GenoM-48\Export\Repor

DYY.HHMM. Set “Save
, an extraction performed at
630.csv.

In “File Name:”, name the report in the form
As Type:” to Result Files (*.csv). For in
4:30pm on 5/14/06 would be saved as 005

Click “Save”. Kb\
Drag a copy of the result file int&ppropriate LIMS SHARE folder.

Proceed with clean-up and\ fization.

O
G. Post-Extraction Q’\&

1.

N\
?H.SCJQean
Y

2.

Remove smg (from the 8 degree (front) cold block) from the robotic platform
d cap wi wly labeled screw caps.

N

ZAQSamﬁan be immediately purified and concentrated if needed. See section J.

6@1 UV Sterilization
O

0 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).

Replace the lid on the magnetic resin reservoir and vortex remaining resin
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?30

QY
QO

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.

3. Cover all other reagents and seal with Parafilm for storage. MAKE %E
RESERVOIRS ARE LABELED WITH THE LOT NUMBER OF T €1{
REAGENT THEY CONTAIN and that the lot numbers have be& rded.

4. Replace tips on the instrument that were used during ryn\ '}Nere are three racks,
and all racks should be full. Ensure that the pipette ti s%e orrectly seated in the
rack and flush with the robotic platform.

5. Click “Next”. \Oﬁ

6. When prompted, “Do you want to perfor sterilization of the worktable?”,
click “Yes”. THE UV STERILIZATION @BE PERFORMED FOR AT

LEAST 15 MINUTES BETWEEN . The UV light can be manually
turned off. O
7. Select 1 Hour for the timef0 Q/ sterilization” then click “yes” to close the

software upon completion\

8. Store the extracts a r frozen.

9. In the LIMS S);ﬁ,\navigate to the Data Entry page, assign the samples to a

Storage unit@ X), and import instrument data.

10. mit ples at 1/10 and/or 1/100 dilutions, as needed for real-time PCR
.\A nalysi determine human DNA concentration.

(@PLETE THE M48 USAGE LOG WITH THE PURPOSE, PROGRAM,
c)@ TE, AND ANY COMMENTS ARISING FROM THE RUN.
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BioRobot M48 Platform Diagram

Lica— ¢

D-5 D-6

o2 | | o ||

Figure 1. Diagram of Robotic Platform of@&GEN BioRobot M48.

A (1- \Large Reagent Reservoir Positions
B }% Small Reagent Reservoir Positions
C & ) Tube Racks 1, 2, and 3

-8) Sample Plate Holders

D
@O Hot Elution Block (65 degrees)
Cold Final Elution Block (8 degrees)

b \ G (1-2) Sample Tube Racks
. AQ @Q H Waste Disposal Chute
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J. Purification and Concentration

1. Prepare Microcoh DNA Fast Flow tubes and label the membrane tube and filtrat@e
cap.

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

3. Pre-coat the Microcdhmembrane with Fish Sperm DNA in a 'r&ted
microcentrifuge tube or 15 mL tube:

| | &
a. Fish Sperm DNA Preparation < )
\'

i. Add 1 pL of stock Fish Sperm DNA{@on (Img/mL) to 199uL of water
for each sample on the test bat ’.\

DNA solution to each Micrdtarbe.
7 The volume for one sample is shown
ntation for calculated value.

ii. Aliquot 200 pL of this Fish
Avoid touching the mem
below. Refer to the

A
Reagent A\ 1 sample
Water o~ 199 pL
Fish S NA
(Am ThL

Q\a. A entirety of each extract to its pretreated MicrBeoembrane If this is a
0 Ifcation/concentration assay of a sample, raise the sample volume to 200uL

vg O h dH20. The sample tubes may be discarded.

Centrifuge the Microcofi tube at 2400 rpm for 12 minutes. An
Q 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 suN or,
or if the filtrate is not clear, perform a second wash step ing 400
pL of water onto the membrane and centrifuging agai rpm for
12 minutes or until the all the liquid is filtered. Howe

centrifuge to dryness. This process may be repe 5&5 necessary
Document the additional washes.

b. Visually inspect each Microc6mmembrane tube. If it a@ars that more than 5
ML remains above the membrane, centrifuge that tl.Qe or 3 more minutes at 2400

rpm. O
S
5. Elution . @

a. Open only one Microcdhtube and its{@\ollection tube at a time.

b. Add 25 pL 0.1X TE to the Micro erd invert the Microcdhover the new

collection tube. Avoid touchihg v membrane.

c. Centrifuge at 3400 rpm 6\Qminutes.

é irradiated and labeled 1.5 mL tube. Measure and record

e in LIMS. The total volume should not exceed 30 pL and
han 25 pL. Adjust the final volume to 25 pL using 0.1X TE
the Microc6rmembrane.

d. Transfer the eluan
the approximate

hould not
@ss). ’Di

. QQ the appears to be a dark color or is not clear, it may be necessary to
\ purj sample again. Prepare a fresh MicrSdabe and repeat steps 4-5.

re the extracts at 2 t6Bor frozen.

E 0 In the LIMS system, navigate to the Data Entry page, assign the samples to a
Q storage unit (cryobox), and indicate which samples are completed.
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K. Troubleshooting

Error

Cause/ Remedy

P

e

Resin/sample is being drawn up into
pipette tips unequally

Report problem to QA. Resin as
evaporated. O-rings are le kh\g d nesq

service.

Crystallization around®irow of wells in
sample plate

bes with

Forgot to fill empty s }I\?
200uL of sterile ortl.@e resd

d

BioRobot M48 cannot be switched on

BioRobot M%%ﬁ)ot receiving power.
Check that thQ er cord is connected
nd to the wall

(0]

Computer cannot be switched on

the workst?‘q'
s
I is not receiving power.

Co
Ch@the power cord is connected
tﬂ( puter and to the wall power outle

(0]

—

a protocol is started C |
\

A J
BioRobot M48 shows no movement W@Robot M48 is not switched on.
h

eck that the BioRobot M48 is switched
on.

BioRobot M48 shows abnor @\
movement when a protocO&s arted

The pipettor head may have lost its hom
position.

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

v

~QO
Aspira@ﬁqui dr\s)rom disposable
3@ Q)f\\
NN
| 00

A

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

Ve,

06‘
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,\@

\&
N
\0K
Ao
b\(\

o°°

Revision Hist é

March InmaQon of procedure.
SeptS 24, 201 al Volume of RNA Treated MagAttract Resin (uL)” in table on Page 5 (in Step C.12) were

cted.

, 2012 @C.Zl was added and additional instructions were added to Step B.5 so that if the Buffer doesn’t cover
®the subsihgi®, extra buffer may be added and the sample can be split.
Kluly 16, 28R /Revised procedure to accommodate LIMS.
?*April 149 — Added caution statement about reactivity of chemicals to page 1. In Step G.7, added UV Sterilization must
rformed for at least 15 minutes between runs.
8, 2014 — Clarified Step C.22, splitting the wording into two clear steps (steps 22 and 23).
ember 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 Q)
N

A Cleaning Q

1. Before extraction, a bone or tooth specimen should be cleane e»‘i y of soft
tissue and dirt using a range of methods, such as scraping u(bo e required),
rinsing and sonication. A combination of sterile scalpels 5\r toothbrushes and

running water should be used to clean the specimen. b‘

2. Once excess material is removed, use a toothbrus%%/vater to scrub away

cement and dirt-like material from bone. O

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

4, In comments section of exam s}@ecord that cleaning was performed along

with initials and date. C)

B. Consumption guidelines O\

Some bones will be cons due to weight.

For bones up to ~1ﬁq®1es will be consumed and must be documented under
“commg@Rts on exalysfleet.

0 es ~1. 1.50gConsumption will be determined by the nature of the bone and
er si nt weight will be lost during the processing steps. If the nature of the
ne Wi@ke the weight drop below the availability to be re-tested (at least 0.50g) then
the b hould be consumed and noted¢amfments of exam sheet.

E @s to consider: spongy, brittle, non-compact bone or where embedded cement

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 HEP
filtered facial masks should be worn when cutting bone. Avoid breathing bone,d
All cutting of bone must be done under a biological hood. e'\

Bones that are too small to be cut should proceed to the sonlcatl\ p

1. Prior to sampling, document the description/appearance, d\ after cleaning and
measurements of the bone/tooth. Initial and date that e \g\na ion/cutting was
performed.

2. Prepare Tergazyme solution: fill a 50mL conical t with 3g of Tergazyme
powder and fill to the 50mL mark with ¢B. Su @ he powder with inversion
and transfer to Erlenmeyer flask with stir bar, e on heat/stir plate (use
minimal heat). Solution is ready for use, agent has completely dissolved
and solution is clear.

Once prepared, Tergazyme soluti@ll only be effective for up to 16 hours.

3. Using a cordless Dremel toc() .65g to 0.80g of bone in ~¥4 inch square
pieces.

Qlarge volume extraction procedure. Due to the
arger portion may need to be cut to account for loss
and milling procedures (ex: spongy or brittle bone,
n-compagt b and/or bone containing dirt/cement-like material). Bones
%do n enough volume for more than one extraction should be
nsu ven if the total bone weight is over the 0.50g recommended for

¢ A cuttlr@

ﬁthe bone pieces in a new, label€inL conical tube. Label new conical
t

0.50g of dust is opti
nature of each bo
during the sonicgm

e with FB case number, PM item# and (v) initials.

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.

E & Cover bone cuttings with 5% Tergazyme solution. Place labeled 50mL conical
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6. Bones that are not being consumed should be placed in a new, labeled 50mL

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

7. Once sonication is complete, place a paper towel over the drain of a eﬁ\smk
and decant the Tergazyme solution. Add water to the tube and g ake.
Decant water from the tube and repeat until the water runs clear e

Tergazyme solution is removed.

Note: Some bone pieces may need to go through the sqqi %n process twice.
Repeat only when necessary. Bleach out sink when R .

8. Place the clean cuttings in a weigh boat on a few swaall lint free wipes. Cover
with additional lint free wipes and another Weigge . Label the weigh boat with
the FB case number, PM item# and (v) initia% al weigh boats with evidence
tape. ,\

9. Dry in a 56C incubator for a few hou vernight. After sufficient drying,
weigh bone cuttings. The bone sa@ must be completely dry before milling.

Milling C)O

D.
Some small bone fragments n‘@@t be suitable for milling. Consider going straight
to extraction after cleaningy ﬁ ragment may not yield an attainable clump of
dust after milling. Q
1. btain mill ;@) d label end cap with the FB# (only use blue sharpie)
. eigh t s%.ry bone pieces and record weight on exam sheet welght of
*\A rag o be milled
CBQ er bone pieces to assembled mill tube containing impactor using

contaminated forceps. Cover with metal top. The top plug should be placed on
Oto the tube with the rounded side facing out.

Qhake specimen vial and ensure that the impactor can move back and forth.
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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.

a.

Programming and use of the 6870 freezer millsee Step 6 for prog
and use of the 6750 freezer mill)

Adjust mill settings as follows:

NO

r?@g

D

>

Cycle set to # of samples + 2
Time T1 (milling) 2.0 min
T2 (pause) 2.0 min &
T3 (pre-cool) 15.0m
Rate Bones — 8-10 ‘%b_
Teeth — 6-8
&

t\Q
Place mill tubes into the miI@h our in the chamber and the remaining

in the basket. O
%@mill.
tf\ggl to avoid splashing.

Lock the &ut and turn on the power switch located in the back left

side th) ill.
T 8@1 the screen to prompt you to the pre-set settings from the main
réen.

Place the basket i

Slowly close

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

Change cycle number to match total number of samples plus two (n + 2).
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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
the “run” status. When the sound ends, the cycle is over and the, n\
needs to be opened and samples removed. e'\

J. Place the next 4 mill tubes in the mill chamber from the ba@iﬂnd add
more liquid nitrogen to bring to full level.

The liquid nitrogen level must be checked after each cy \'rh’filled back to
level if needed to avoid damage to mill. Q

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

*

7. Inspect each sample after removal fro ill. If sample is sufficiently
pulverized, remove the metal top usi Spex Certi-Prep opening device.
Samples may be reinserted into th@] | for additional grinding, if necessary.

8. Using decontaminated tweegeremove impactor from vial and submerge in a 4L
Nalgene bucket of 10% b% .

tube with FB case er and sample name). Ensure complete dust transfer by
tapping bottom 6 inder. Record the weight of the dust urdlest‘weight

Q-
10. ccz@?&ming mill parts in the 4L Nalgene bucket of 10% bleach, all parts

9. Transfer the bone@ tared and labeled 50mL conical tube (label conical

. A shou ubmerged.
QO
0 1. §tubes of bone dust in designated area for pending extraction.

?& 16()When finished milling, flip mill switch off and leave mill open for liquid nitrogen

Q 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% blgach.
b. Rinse with water and place mill parts in a bucket containing 0.1% SDG'\

c. Brush parts with a new toothbrush in the SDS solution. (1/

d. Rinse parts with water again and place in a bucket contair'\rb\l o bleach.

e. Rinse all parts with water. Qb‘

f. Separate the plastic cylinders from the metal part K

g. Rinse metal parts in 200 proof ethanol. DO the plastic cylinder in
ethanol as it will cause the plastic cylindgr, grade.

h. Expose all the parts to UV light for a mum of 2 hours-overnight. The UV

light in a biological hood or a Strat er can be used. All parts exposed to bone
dust need to be placed face u ds the UV light. The mill tubes need to be
standing up. ( ’

13.  Continue to Large Vqur@\emineralization 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, ant\@@xts (0.5M

EDTA and 20mg/mL Pro K). b‘
2. Label two extraction negative control tubes. \'\
3. Have a witness confirm the order of your sample set. s will be your

“Bone Incubation” witness.

4. Add 9mL 0.5M EDTA and 20QL ProK to eacv)gQ

5. Vortex thoroughly and parafilm all sam e@

6. Place samples in shaker and incu t 56°C at a speed of 124 RPM overnight.
Shaker should default at these S.

Programming/using the shaker:\C)

To program the shaker usxb@elect” button to highlight the fields on the right of the
control panel. Once field jaNghlighted the up and down arrows can be used to set field

to the appropriate num nce samples are in the shaker, close the cover and select the
“Start” button. Sa ould begin shaking at set RPM’s. Before opening the cover to
remov mples, p the “Stop” button and allow samples to come to a stop. If shaker
start eepl&opening or closing cover hit the “Select” button once. (This beep is

erature has dropped from the setting that was selected.)
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2. Add 1.0mL of 1.0M KOH to each tube. Dispose of all KOH tips in the amber

10.

*

Q

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 contal

Vortex thoroughly and place on shaker once it has reached 60°C\6‘}min.

Vortex all samples and place in large centrifuge at 2500 R b\f -5min.
is labeled.

Have a witness confirm the order of your sam suring that they are
correctly set up for transfer to the correctly | Amicon tube. This will

be your “Bone Clean-up” witness. . Q

Label 10K Amicon tubes (tops and sides) the same v@& xtraction sample set

Transfer the supernatant portion of t é‘nples to Amicons. Throw away
incubation tubes in the hazardous trash.

Spin Amicons in large centri@? 4000-4500 RPM for an initial 45-60min. The
Eppendorf centrifuge Willw ach 4000 RPM.

Continue spinning u%&gnples are at or below thqub@fark on the Amicon

ube. QQ

nce under@ emove the top of the Amicon tube, pull out the filter portion
drainyout™fe liquid in the bottom of the Amicon into a sink with running

A@/ater. Q

\ R the filter in the tube. Add 5mL sterile or UltraPure water to each
0

D
O
S

n.

OSpin again at 4000-4500 RPM for 10-15 until sample is at or below thg 500

mark on the Amicon tube.

Repeat steps 10-12 one more time for a total of 2 sterile 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 wi A
your “M48 tube set-up” witness.

16. Using a 20QlL pipette and sterile or UltraPure water, bring the \ﬁ}:kof the
sample in the Amicon tube up to 300

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

18.  Samples should be processed on the Md n 48 hrs of extraction clean-

up. If M48 processing cannot be done ﬁ diately after extraction, keep
samples in a freezer until procedure K e done.

I1I. M48 large volume-low elution proc@

NOTE: G2 and ProK are NOT @d to the samples and the samples are not
incubated. No new control e ntroduced for this procedure.

1.

A
N
K

N
0

5.

Open file on the computer. Save this sheet by going te-Séve As and
the sh tt e “SampleName” folder on the desktop with “File Name:” in

format and “Save As Type:” set to CSV (Comma

e&zsv) Use the original extraction date and time.

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

OA second window asking “Do you want to keep the workbook in this format?”

opens. Click “Yes”.
Open instrument program on computer and set prograiratgé volume v1.T.

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

7. Set sample volume to 500uL @

8. Set elution volume to 50uL Q

9. The next prompt asks to ensure the drop catcher is clean. In (10/check this,
click on “manual operation” and select “Drop Catcher Cle b% he arm of the
robot will move to the front of the machine, and the drop azggh r (a small plastic
tray) will be right in front of you. Remove and clean v %00 ethanol. When
the catcher is clean, replace the tray, close the door, click “OK” in the
window.

10.  Make sure that the chute to the sharps conta(\&*bin is clear for the tips to be
discarded. Click “Next”. . Q

11.  The software will calculate the numb ips necessary for the run. Place tips in

o
C s,
™ O
QP

the tip rack(s) if necessary. When racks, make sure that the pipette tips
are correctly seated in the rac ush with the robotic platform. Tips are

located in three racks. The s may be filled one at a time, BUT you must fill
a whole rackat a time. ARger ck is filled, reset the tip rack by clicking on
“Yes tiprack ...”, If non s are being added to the robot click “No”.

Tips needed for a@

N
mples IC)S 12 18| 24 3 36 4p

ips&: 30 42 54 66 78 90 10 134

A u are finished, click “Next”

tain stock bottles of reagents and record lot numbeld! 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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14.

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
appropriate level using solutions from the working solution bottles usj
lot as labeled on the reservoir. If not enough of the same lot of a
remains, discard the remaining solution from the reservoir, rins%

same

-label the
reservoir with the new lot number. When filling the reservoirs

approximately 10% extra to the volumes recommended b I(h\ ccount for

the use of the large bore pipette tips: \

N
\0 15.

0O\,
# of Large Large Large Large S M Elution Small
samples | reservoir | reservoir | reservoir | reservoir VOir buffer [ reservoir
Sterile or | Ethanol Buffer Buffer ile or (TE™) Poly A
UltraPure (mL) MW1 MTL traPure (mL) RNA -
Water (mL) (m Water Magneti
(mL) ¢ (mL) ¢ Resin
\ (mL)
6 10.0 11.8 7. 5.9 3.5 1.6 15
12 18.4 22.6 (B 10.3 5.9 1.9 1.7
18 26.9 33.4 8.6 14.7 8.4 2.2 1.9
24 35.3 Q\' 24.3 19.0 10.8 25 2.1
30 43.7 .0 30.0 234 13.3 2.8 23
g
36 52.2('\ 65.8 35.7 27.8 15.7 3.1 25
P~
§ ;&6, 76.6 41.4 32.1 18.2 3.4 2.7
!EZ! 38 Q 9.0 87.4 47.0 36.5 20.6 3.7 29
> .

Note @1 es of MW1 require the addition of ethanol prior to use. See bottle for
$ firmation of ethanol addition and instructions for preparation if needed.
0]

w 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:

o
Volume of 1000ng/uL|  Volume of Total Volume \43
Samoles stock PolyA RNA Untreated RNA Tre
P solution added to resin MagAttract Resin MagAttr
(uL) (uL)

6 samples 4.4 1497.8 5&

12 samples 5.0 1697.5 \N?OZ.S
18 samples 5.6 1897.2 _| \ 1002.8
24 samples 6.2 2096.9 2103.1
30 samples 6.8 229% 2303.4
36 samples 7.4 2 2503.7
42 samples 7.9 .0 2703.9
48 samples 8.5 § 895.7 2904.2

in a 15mL conical tube and then added to
o the platform in the amount dictated by the
n in the container before pipetting into M48
M48 reagent container once the PolyA dilution

The pretreated resin may be prep:
the appropriate reservoir for adds
protocol. Vortex the magnefic
reagent container and vogte

has been added. \

,é metal rack in the following locations. The plastic
he rack one way. Check the directions of the notches

Place reservoirs in
reservoirs only fj=i

which shoul intdhe robot:

') Siz xvoir Rack Position Software Tag Reagent

Lag @ervoir L4 Rea_4 Sterile or UltraPure Water
@eservoir L3 Rea_ 3 Ethanol (100%)

-?arge reservoir L2 Rea 2 Wash Buffer 1 (Buffer MW1))

Lysis and Binding Buffer

Large reservoir L1 Rea_1 (Buffer MTL)
Small reservoir S6 ReaS6 (empty)
Small reservoir S5 ReaS5 (empty)
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Size Reservoir Rack Position Software Tag Reagent

Small reservoir S4 ReaS4 (empty) A
Small reservoir S3 ReaS3 Sterile or UltraPure WaR\D
Small reservoir S2 ReaS2 Elution Buffer (T@\( >
Small reservoir S1 ReaS1 Magnetic Pa t|a€

left side of the robotic platform in the proper position. D T force the
holder into place and be careful not to hit the robotic % fter correctly
seating the metal holder, flip down the “container i s” and press “next”.

Flip up the “container interlocks” and place the metal resegmmder onto the

Click “Next” when you are prompted to write 7%&90

Place the sample preparation trays o
Click “Next”.

One tray for every 6 samples.

Place empty, unlabeled 1. 5mL&n tubes in the 65 degree (back) hot block,
located on the right side of t tic platform. Make sure tubes are in places for
any blank samples. Click “

Print labels for 1.5 mL{®N top tubes for final sample collection in the robot.

Placelabeled, e & mL sample collection tubes in the 8 degree (front) cold

block for col f final samples. Make sure tubes are in place for any blank
ples.
ake dilution (add 30uL of PolyA to 9QuL of UltraPure water) and

ad @L of PolyA dilution to each M48 sample tube.
tex samples and centrifuge if needed. Do not obtain a pellet in M48 tube from
er 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 als
verify that all plastic ware is in the correct position and correctly seated
the platform. This will be your “Robot Setup” witness.

26. Click “Yes” when asked to input sample names. &
V. Importing Sample Names &\

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

2. The Open window will appear.“Look in:” sh
default of “SampleName” If not, the corr
Computer\C:\Program Files\GenoM-48\E
folder on the desktop is a shortcut to tIB

thway to the folder is My
ampleName. (The SampleName

3. Select your sample name file and@* “Open”. Verify that your sample names
have imported correctly. D concerned if a long sample name is not
completely displayed in the gm indow available for each sample.

4. Manually type in the wo@ lank” for all empty white fields.

5. Click “Next”. Q,\g

V. Verlfylrg Robot Se@ d Starting the Purification
q"u additj confirming theosition of all plasticware and samples, check the
A oIon@mdltlons before proceeding:

C‘JQJ\

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

?S obotic platform T
QO 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 sets

of elution tubes in the cold and hot blocks T

2.0 mL sample tubes filled with 500uL of sterile or UltraPure " Q)
H20O are in empty positions of the sample rack (\'\

\J

2. After confirming the position and set-up of the plastic ware cIicﬁ‘g&mrm”.

3. Click “OK” after closing the door. '\

4. Click “Go” to start the extraction. Check that the ba@c%ed to the waste chute
is open and clear. &

5. The screen will display the start time, remainin , and the completion time.

6. Monitor the extraction until the transfer, sample from the sample tubes to
the first row of sample plate wells to proper mixing of magnetic resin and
DNA sample.

7. At the end of the extractigps Oesults page will be displayed indicating the
pass/fail status of each set {sﬁ samples.

VI. Saving Extraction Report Fﬁs&
1. At the end @g(traction, a results page will be displayed indicating the
ss/fail staus Pt each set of six samplE€ NOT click “Next” until you have

N
N
S

rted Ye results. To export results, click on the “Export” button. The Save
S win@‘ ill appear. “Save In:” should be set to the “Report” folder on the

desk This is a shortcut to the following larger pathway: My
C er\C:\Program Files\GenoM-48\Export\Report.

?S 2. c})“File Name:”, name the report in the format, MMDDYY.HHMM. Set “Save

QO

3.

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. Q
VII. Post-Extraction Clean Up and UV Sterilization \

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

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

3. Replace the lid on the magnetic resin res \@ and vortex remaining resin
thoroughly. Discard the Magnetic resin imrqé!ely with a 1000uL pipetteman.
Rinse the reagent container with de-ioni ter followed by ethanol and store
to dry. 6\

4. Cover all other reagents and se ith Parafilm for stora®AKE SURE
RESERVOIRS ARE LABEL H THE LOT NUMBER OF THE
REAGENT THEY CONTAI at the lot numbers have been recorded.

5. Replace tips on the ins@ent that were used during run. There are three racks,
and all racks should . Ensure that the pipette tips are correctly seated in the
rack and flush wit obotic platform.

6. Click “Next". O

7. \@en pr “Do you want to perform a UV sterilization of the worktable?”,

“Y
>
\@ Se Hour for the time of “UV sterilization” then click “yes” to close the
0 are upon completion.

?& 0. O ore the extracts at 2 t8® or frozen.

F

11.

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. Q

VIII. BioRobot M48 Platform Diagram
£\

L3 V'

>
N

N
C-1 C-2 (‘\I(&\

\0K
Q
D-5 D-6 (@ D-8 -
K\

~C =t
\
D-1 < D-2 D-3 D-4 F
e\
X

I G-1

>
I

: ARk s
w [

@ o
[

d
N

0
w
—

&

Figure@am of Robotic Platform of the QIAGEN BioRobot M48.

,IA@QV Large Reagent Reservoir Positions

Vi

3) Small Reagent Reservoir Positions
Q -3) Tube Racks
(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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| X. Troubleshooting
Error

Resin/sample is being drawn up into
pipette tips unequally

Cause/Remedy S
Report problem to QA. Resin bu h
evaporated. O-rings are leaki
service.

Crystallization around®irow of wells in
sample plate

Forgot to fill empty samp

BioRobot M48 cannot be switched on

500uL of sterile or Ulﬁsur 4

BioRobot M48 eceiving power.
Check that the cord is connected
the workstati d to the wall

(0]

Computer cannot be switched on

4
Comp@é not receiving power.
Cheq e power cord is connected

(0]

—r

BioRobot M48 shows no movement whe
a protocol is started c
C

the§ uter and to the wall power outl€

ot M48 is not switched on.
ck that the BioRobot M48 is switched
n.

BioRobot M48 shows abnorma\v
movement when a protocol { ed

The pipettor head may have lost its hom
position.

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

\1%4

Aspirated liquid dr@&w disposable
tips. 6
é~ S

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

?S
OO

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 Purifiation

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

Microconning can also be used to combine duplicate DNA extracts (for exa (,lcnen
there is a _A and _B replicate from an M48 Extraction that needs to be regcorqpined).
Combination microcons can be performed on any Microcon type, althou Ii\new
guantitation should be performed in order to obtain the most accurate&\e.

“Microcon to concentrate” — bringing the total volume of the DNA @ct down, therefore
concentrating the DNA; initial and final volumes are recorded &he new concentration is

calculated by GV1 = GV, in the LIMS Data Entry. \
“Microcon to clean” — when cleaning or purifying a D, ract, it is necessary to perform
a wash step with a solution (ie, TE or water); the initi ume is recorded and the elution

is returned to that same volume. The concentratié& e DNA extract remains the same.
“Microcon to clean and concentrate” —a ¢ t@tion of both steps; the wash step is
performed and the total volume of the DNX ejtract is brought down. A new quantitation
should be performed in order to obtain e most accurate value, although the new
concentration may be calculated in {@I S Data Entry.

Note: When using the High Yie@A Extraction Procedure, the Microcon procedure in
m

Section C of that P@@ ust be used.
In order to r dupticat€ amplifications, the final volume should be 25uL - 50uL.
See Tabl r mini ample concentration requirements.
*
Itis ?@lmen at swab remains fractions from differential extractions be eluted to a final
v( of 50
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L IMS Pre-Processing

1. In the Analytical Testing » Test Batch&#am stop, select the appropriate
guantitation assay and click Edit. '\@

Note: If you are creating a new microcon test batch use the New %mnh
stop followed by th&€reate New Test Batctizard. In that wA d
include the following information: description, functional p, analysis,
batch configuration, and test batch type (case test

2. If necessary, click Add Unknowmsd select any sameb&t need to be
included on the test batch.

3. If no samples are being combined/pooled, sé& @t Samples » ClickAdd
Output Sample» @ » Mcon*» Click Select an ure Click Ok» Click

Create . \Q

* “Mcon” signifies that the sample is microconned. This Output Sample
Type will automatically add a “ " suffix to all of the samples and controls

(except for the Microcon n @ control).
@o

3a. For a sample being comipe oled, select only those Input Sasplek

Pooled Sample O

» Create a new nsistent Tube Label

* Remove rscore from the end of the Sample Name
Select t IX_mcon”
lick

4\ Rec e QCBatch Paraniscated at the top of the screen. Select the type of
\Q n being performed (Clean Sample, Concentrate Sample or Clean &
C) entrate Sample). Make sure to relemse savelll data stored in the

0 Batch Params tab.

0.0 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

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

MICROCON DNA FAST FLOW DNA CONCENTRATION AND PURIFICATION

DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 105 OF 435

» Select the test batch » Click Ready

6. If you are the analyst performing the assay, generate a Test Batch Pick

Reportto help locate the samples needed in the laboratory.

» Select the desired assay in fhealytical Testing» Test Batchedra,
« On the side bar, click Choose RepeiTest Batch Pick List Re§kg
tchesram

7. If not already in the test batch, go to the Analytical Tessin sfﬁ
stop, select the appropriate assay and &lidi b‘

8. In thePerformed Bytab, selecMicrocon » Click Fill P{ By/Date» Click

Save
O

9. Using the date and time listed in the Perfor ; update the Description in
the main test batclab (located at the to& page) with the following format:

MCONdate_time { . MCONO012115 0815]

10.  Click Save \C)O
\O

1. Retrieve the foIIov@reagents:

Assay Preparation

’ -
b 0.1X TE®
@ X Fish Sperm, 1mg/mL
. é\‘ UltraPure_H20 15

0 ezer.
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4, Calculate the Fish Sperm DNA Solution needed for the assay Retdgentgab:
Input thePer Sample Amountfor the Fish Sperm, 1mg/mL and UltraPure_H20
15 as listed below » Click SaveselectFish Sperm, 1Img/mL and UItraPure_Q

H20 15 » ClickCalculate Amount» Click Save \
Reagent 1 sample \(1/
UltraPure Water 199 uL b‘
Fish Sperm DNA (1mg/mL) 1pL '\

Note: For samples with 400 pL, make a 20 pL sol@l uL of Fish
Sperm DNA (Img/mL). Mix well and add % ution to the

membrane. Ensure that the entirety of t Q embrane is covered.
In this manner, all of the sample may BQ' ded to the MicrocSh
membrane for a total volume of 42
*
5. Label a sufficient number of blue Micr A Fast Flow sample reservoirs
and insert each into a labeled collecti be. Print OUTPUT sample labels and
label a sufficient number of 1.5mb endorf tubes for elution.

6. Prepare the Fish Sperm DN(S)Iution as calculated in LIMS and pre-coat each
Microcor® membrane WitMOpL of solution. Avoid touching the membrane.

7. Process 50uL of TE ﬁmon as a Microcon negative control. Make sure to use
the same lot that e used to dilute the samples, and don't forget to label the
final negati g) tube with the Microcon date and time.

S

Qﬂ eac
9\4 Wltn er:
\Q range samples in the order as they appear in the Test Batch.

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

Q c. Have witness fill out th&Vitness tab in LIMS.

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

ample briefly.
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11.

12.

13.

&

O

@ com

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 curre @)Ie
concentrations for the [Conc, Initial] and the combined volume Qe
[Vol, Initial]. The resulting sample should be re-quantified t the

most accurate concentration.

b. Add each sample (0.4 mL maximum volume) to th n the reservoir.
Don't transfer any Chelex beads, or in case of an e@enl extraction
sample, any organic solvent! Seal with attach Avoid touching the
membrane with the pipette tip!

Return the original extraction tubes to their sto;@ocation. Do not discard the

empty tubes. @

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

Spin at 500 x g (2400 RPM’,@Qdorf) for 12 minutes at room temperature. Do
not centrifuge too long (t brane should not be allowed to become
completely dry)

tube. If it appe t more than 2uL remains above the membrane, centrifuge
at tube for, minutes at 2400 rpm. This process may be repeated as
ssar%E ot centrifuge too long (the membrane should not be allowed to

Remove asse a@ centrlfuge Visually inspect each Micformmbrane

pletely dry).
No, ;e e Microcorf 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 dogs not
appear to be moving through the Micro€anembrane, elute the filtrate and conti L%
centrifuging the eluant into a fresh Microowith a pre-coated membrane. Dy

transfer, pipette off the clear supernatant without disturbing any particle

have formed. Negative controls should be treated accordingly. ?1/

at may

If the problem persists, the specific Microcon lot number might b fh\lb‘ Notify the QA
Unit and try a different lot number. \

Note: In this case, add the following comment in thd@ection of the main
test batchtab (located at the top of the pag

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

15.  ***Puyrification Step — ONLY perform icrocon to clean” or “Microcon
to clean and concentrate” Microco ays***

(otherwise, skip to Step 16):
a. Transfer the filter to a rfew ¢9llection tube, then add 200p L &fScution
r

to the Microcof mer& , carefully pipetting up and down in order to
resuspend the DNQ solution and repeat Steps 12-14.

Do this as ofte cessary to generate a clear extract, and then continue
with Step 16. n performing multiple wash steps it may be necessary to
empty the m collection tube intermittently.

membrane filter should appear barely dry in the center with

The Migro
b a faig} rivgZ0f liquid visible around the edges BEFORIHtion. Please see
thes es above for clarification.

. A@
sQ\ No Q/hen purifying samples with a low DNA concentratiomay be
0 advantageous to perform a “Microcon to clean and concentrate” assay
0 with several wash steps and to also reduce the volume; this leads to both a

?“ OC) cleaner sample and an increased DNA concentration.

o

6. Once the sample is ready to elute, add 20T 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
for 3 minutes at 1000 x g (3400 RPM Eppendorf). Make sure all tubes are

balanced! %
sulting

18. Remove from centrifuge and discard the sample reservoir. Measure
volume in the collection tube using an adjustable Micropipette an @er to the

labeled 1.5mL elution tube; adjust volume to desired level using.

a.  “Microcon to concentrate” assay: low DNA concentration es sent
for microcon concentration are to be reconstituted be Wo% 5uL - 50uL.
See Table 1 for minimum sample concentration rec&\m nts.

b. “Microcon to clean” assay: high DNA concentratj ples sent for
microcon clean-up are to be reconstituted to thmtial volume.

c. “Microcon to clean and concentrate” assayDN samples sent for
microcon clean-up and concentration are reconstituted between 25pL -
50uL. See Table 1 for minimum sampl entration.

*
19. Record the resulting volumes and volu &ustments of each sample in the
LIMS Data Entry Screen. Select All t Samples » Click Data Entepter
the resulting volume in the [Vol, R column, any additionally added volume
in the [Vol, H20 or TE] colum e final elution volume in the [Vol, Final]
column for each sample »

20. Ensure that LIMS has ated the new concentration of each sample under the
[Conc, Calc] columryﬁ ight that column and click Push Concentration
Ensure that the ney™Celiculated concentration is listed next to the Sample Name.

% The iﬁﬁvd calculated concentrations for samgilas have not yet

be@Q' ntified will be listed as “Opg/uL.

€$®Assi samples to a storage cryobox. Store the extracts &@dof8ozen.

\Q . the drop-down menu in the LIMS Data Entry screen select All » Click
ssign Storage

0 Select Target SW scan cryobox

O- Select all Samples Click Auto File

QO * 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 Q'\
Template volume for amp 5uL 5uL \(1/
Minimum Sample A N b‘
Concentration in 200 pL 20 pg/uL 4pg/ul &\
Minimum Sample
Concentration in 200 pL prior | 5 pg/uL N/A
to Microconning* to 50 pL
Minimum S_ample _ . t0 10.10
Concentration in 200 pL prior | 2 pg/uL L
to Microconning** to 25 puL ’\Q‘ 9’
For LCN samples: Minimum | VL 4.00 to ~1.00
Sample Concentration in 25 pL™ ¢ H pg/uL

\"4
*  Sample concentratioprior to procg&Sin h a Microcon DNA Fast Flow and elution to 50 pL
**  Sample concentratioprior to proc{ssin with a Microcon DNA Fast Flow and elution to 25 pL
A Samples with less than 20 pd\er aMplification may be amplified upon referral witGhhe

[I. LIMS Post Proc Q

Q)t alrea&h he test batch, go to the Analytical Testingest Batchesram
, e appropriate quantitation assay andititk

supervisor

\
&
?\ 60

5.

&rformed Bytab, selecTest Batch Review Click Fill Perform By/Date
6 Save

Check the remaining tabs to ensure all have been filled out properly.
Select theOutput Samples Click Data Entry

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 Historyﬁ \J
March 24, nitial VM] of procedure.
Septemb 2010 — Mis note to direct the High Sensitivity/Hybrid Team to follow the Microcon YM100 procedure in
iQn C of thes™ ensitivity DNA Extraction procedure.
orksheets were removed and replaced with generic terminology to accommodate LIMS.
YM100 microcons were discontinued by the manufacturer. The manufacturer is now producing the
Microcons. All references to the YM100’s have been revised to the “DNA Fast Flow,” including the

K@title
?‘April 1, 2Q14- Removed the option to use PolyA RNA in Step 2; removed the use of Trehalose and irradiated water.
Se t@ , 2014 — Recording of the initial sample volume has been added to step 5. Also changed the naming of “High
itivity DNA Extraction” to “High Yield DNA Extraction”.
ber 24, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.

Felruary 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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4.

Quantifiler ® Trio DNA Quantification Kit

LIMS Pre-Processing '\Q)

In the Analytical Testing » Test Batch&#am stop, select the appropria%
guantitation assay and Click Edit.

Note: If you are creating a new quantitation test batch use %w Test Batch

tram stop followed by th€reate New Test Batctviz that wizard,
include the following information: descrlptlon | group, analysis,
batch configuration, and test batch type (case atch)

If necessary, Click Add Unknowrd select an @&Ies that need to be
included on the test batch. K

NOTE: Quanting exemplars and evide %y be done at the same time as long

as the evidence goes into the plate b emplars. This is to follow best
practice of handling evidence sam gbefore exemplar samples.

Select All Input Samples CIE@ Output Sample @ » 1:1* Click Select
and Return» Click Ok» Clic ate

neat. If a sample eduled for a dilution, assign the appropriate dilution
(e.g., 1:10) Wh6 réating the output sample.

**1:1” signifies the%ﬁpof the sample. Samples run at a 1:1 are being run

aect All O Samples » Click Load Plate

54 n th%@Plateview, select all samples on the left side of the screen. Click on

v

&

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

QO

available well in the Plate Layout tab located on the right side of the

s(éh.

Note: Do not use a period (.) in the plate name. Use densoore 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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» Select Batch Setup ReviewClick Fill Perform By/Date

» Assign the Run Naméy choosing the plate from the dropdown. Do no
assign Analysis Set %

* Click Save» Click Return to List \

» Select the test batch » Click Ready Q

If not already in the test batch, go to the Analytical Testingest b}\eyam
stop, select the appropriate quantitation assay andititk

In thePerformed Bytab, seleclrio Run task» click Fill @n By/Date»
click Save

Using the data and time listed in the Performe pdate the Description in
the main test batclab (located at the top of t ge) with the following format:

*
TU#Qdate.time (U# = instrumer@e ) [e.g. TU4Q012115.0815]
Click Save O
In thePlate/Analysis Set tab\Seject the Pre-Loaded Pl&iéck Load Plate

Update the Plate Nam \flect the name listed in the Description field of the
main Test Batchab. {

Click Save» nload to Instrument Refer to the Quant Trio LIMS work
ound guidg fog turther processing of text file needed for instrumentation.

144@ the I@menttab record the 7500 used for the quantitation assay.

\
&
QP

ist Reportto help locate the samples needed in the laboratory.

§gfe the analyst performing the quantitation assay, generate a Test Batch
L

- 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:

2. Retrieve samples needed for quantitation fro
freezer.

Quantifiler ® THP PCR Reaction Mix

Quantifiler ® HP Primer Mix

Quantifiler® DNA Dilution Buffer

.\

Quantifiler ® THP DNA Standard

(100ng/uL) R <

L

3. Record lot numbers in LIMS » Click @

4, Calculate the master mix need f
Quantifiler® THP PCR Reacfion

Calculate Amount» Click

p&&somated refrigerator and/or

assay ifRéegentdal Select
xandQuantifiler® HP Primer Mix » Click

5. Briefly centrifuge Q @F@ THP DNA Standard (100ng/pL) for no more than
3 seconds at no gre& than 3000rpm.

% el tubes@standard curve as follows. Include the date that the standard
mad

3

Back to Table of contents
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™

?S

9. 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
following information on the rack containing the standard curve tubes: \

* Name

 Date (}

e Lot numbers of the Quantifiler Standard and Dilution Buffer S
nt

containing lot numbers may be printed from LIMS via the l\

Note: Each standard must be thoroughly mixed prior to the’@&ep. Standards should
be mixed by vortexing and briefly centrifuging for n{ than 3 seconds at no

greater than 3000rpm. O

To make standards for one (1) assay: @
*
a. Aliquot 16pL from the Quantifile? T &A Standard (100ng/uL) into the

100ng/uL tube. \

b. Add 10uL from the 100ng/ul_tut@) the 50ng/ultube, thoroughly mix
contents.

c. Add 10pL from the50ng/}L tyoe to the 5ng/ultube, thoroughly mix
contents.

d. Add 10pL from the r@l tube to the 0.5ng/ultube, thoroughly mix
contents.

e. Add 10uLfrom.Q\ .5ng/uLtube to the 0.05ng/pltube, thoroughly mix
contents.

fb?dd 10u@ﬁhe0.05ng/uuube to the 0.005ng/utube, thoroughly mix

onterys.

Q&wake s@ds for two (2) assays:

@quot 20pL from the Quantifile? THP DNA Standard (100ng/pL) into the

100ng/uL tube.
C)b. Add 10pL from the 100ng/pLtube to the 50ng/ultube, thoroughly mix

contents.

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

. Add 10pL from the5ng/uL tube to the 0.5ng/pltube, thoroughly mix
contents.
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e. Add 10pL from the 0.5ng/plLtube to the 0.05ng/pltube, thoroughly mix
contents.
f. Add 10pL from the0.05ng/uLtube to the 0.005ng/ptube, thoroughly mi%

contents.
Q\

10. Vortex all standards, extracted samples and NTC. Briefly centri ore
than 3 seconds at no greater than 3000rpm.

11. Witness Step \

a. Arrange samples in the order as they appear o &‘a e loading screen in
LIMS in a vertical fashion starting at A1 down tg‘contlnumg at B1.

b. Witness step:Confirm the sample names and §der on the documentation
by reading the tube-top label and comple T sample ID, also read the
tube-top label and complete OUTPUT spﬁs?e ID for each sample.

c. Have witness fill out Witnesb in Lﬂ\/@

12.  Gently vortex Quantifile THP PCR @on Mix and QuantififeHP Primer
Mix and briefly centrifuge for no m@ an 3 seconds at no greater than

3000rpm. O

13. Prepare master mix as ca@ggd by LIMS in a new tube.

Note: If the calculated mas% volume is >1400uL, use a 2.0mL dolphin tube for

preparation. Q

ntly vort rlefly centrifugefreshly made master mix for no more than
%ycondk greater than 3000rpm.

0& Aliqu L of prepared master mix in each of the appropriate wells of a new
sQ Appi iosystem$ MicroAmp® Optical 96-Well Reaction Plate.

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

17. 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 ar @een in
the wells, repeat step 18 until they are no longer present. {1/

VI. Software Operations

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

2. Press the tray door to open and load plate on \\' strument.
Note: Plate is correction aligned when pogi A12 ishia top right corner of
the tray.

3. Close the tray door by pushing th@ressed imprint on the right side of the tray.
Do not push from the center.;

4. Double click icon HID Re& IMe PCR Analysis Software v1.2.

5. Click Quantifilef’ Tri\I&'Qchated in the upper left corner of the screen.

6. Inside the Ex e@ Menu on the left side of the screen, Sktkp»
periment@ ties

7. QEnter r&m‘we into the top most field labeled Experiment Name.

*

c\§ Cli tup» Plate Setup »Assign Targets and Samples

K 9. ® import samples, click File Import Locate file in the LIMS file share folder.
Q OCJCIick Start Import

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

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

12. Click Start Run Run time is ~1 hour. \(1/

Note: Turn the instrument off when the run is complete. '\b‘

VII. Exporting Results &Q
1. Open HID Real-Time PCR Analysis Software m@n the desktop, if needed.

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

3. In the Experiment Menudocated on @%ft side of the screen, chglalysis

4, In the Analysigab on the top@t side of the screen, chglalysis Settings » €
Settings

5. Verify the settings bcé'and clickancel

Baseline Baseline
Threshold Start End

. S
TMPC 0.1 3 15
. A@T Lar@& tosoma 0.2 3 15
\ T. Il Autosomal 0.2 3 15
c\)Q T.Y 0.2 3 15

?S 6. OghckAnalyze

QO 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, BA, etc.)
v. Click Start Export '\6

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

10.  Click Print and chose to save as a .PDEnsure the correct r, N e 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 instr C to the Forensic Biology
network drive. These files should be saved i respective instrument folders

that are in the “Quant Trio” folder.
6\

8. If not already in the test bat@ to the Analytical Testingest Batchesram
stop, select the appropriw ntitation assay andiditk

VIIIL. L IMS Post Processing |

9. In the Attachments N@o ated at the bottom of the page, &aEHile for the

associated test ba@,

10. the PerforQ ytab, selecfirio Run Review Task click Fill Perform
ate ave

@ c@emaining tabs to ensure all have been filled out properly.
& Plate/Analysis Setab, ®lect theTrio Run » click Data Entry

Q ' In theData Entry screen, click Import Instrument Data Locate file in the
Q LIMS fileshare folder by clickindgdrowse Once found click OK

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

15. Click Save
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IX. I nterpretation

Use the reports generated and the data importedLiltS to interpret the results fo’\%
each assay.

1. Using the standard curve reports, ensure the following paramete % met for
targets T.Y., T. Large Autosomaland T. Small Autosomahndre the slope

and R value. In LIMS, record the QCBatch Paraosated hﬁ op of the
screen. Make sure to releamed savell data stored in the& atch Paramab:

(i) Standard Slope must be between -3.68t6
(i) R?values must be 898 é

All three targets must pass the above qualitwﬁ@ria in order for the quantitation

to pass. . \Q

Additionally, the Y-Intercept value mlﬁQ between 24.5 and £9.5

If the quantitation assay fails say must be re-done. Notify QA/QC if the
repeating quantitation assayg fajls

Samples extracted usi Iyh Sensitivity techniques may continue to be
processed to amplifis%g following two failed quantitation assays.

N

To confirm that was imported correctly, use the data entry screen in the
MS test bdtch¢8 ensure that all standards are listed in the correct order.
3. @Iegativ s%ﬂtrols, including extraction negatives, microcon negatives, and the
¢ A NTC @iated with the quantitation assay must @2gg/uL
&e guantitation value is determined only by the small autosomal target.
K \} If there is a value shown only in the Y target and no value in the small
?\ OO autosomal under non-inhibitory conditions, the Y target value is not an
indication of true DNA.
Q * 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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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 successiv
guantitation assays, then associated extraction/microcon assay f, F‘Q)

4, IPC (internal positive control) is used to determine if inhibition is p within a
sample. Use the following criteria to determine if inhibition is predgnj.,l
inhibition is present, it must be noted in LIMS in the Interpreta of the

Data Entrytab for that associated sample.

* Low inhibition: <26to24 or >29to 31
* High Inhibition: <24 or > 31 or blank O

* No inhibition: 26 to 29 Q&'\
\

Note: Inhibition is to be documented only fo
Quantifile®HP and Trio DNA Qua ion Kits User Guide, IPC
flagging in the standards is not inhibition but is rather due to the
competition between the hqu d/or male specific and IPC reactions.

own samples. As per the

5. Degradation index is used to @mne if the sample exhibits signs of
degradation. Use the followiQg @iteria to determine if degradation is present. If
high degradation is prese&%it ust be noted in LIMS in the Interpretation
column of the Data En or the associated sample.

« No degradatiorgc
e Low De(@@ . 1to 10

-bHigh Degradption: >10 or blank
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6. After the quality for each sample is assessed using the following chart to

7.

O
e

determine further testing. If a sample is being sent for microcon or re-quantitation
it must be noted in LIMS in the Interpretatiazolumn of the Data Entrytab for,
the associated sample: '\Q)

Quality Criteria for Samples Quantified using
Quantifiler ® Trio DNA Quantitation Kit

IPC
26-29 No Inhibition

24-<26; >29-31| Low Inhibition

<24; >31; blank| High Inhibitio

Degradation Ind
>10; blank* | Hig radatio

1-10 LOWYEgradatior]
<1 N®-degradation

—

Consider microcon if:
degradation index blank*
IPC blank

DI >10

IPC <24

IPC >31
*NOTE: A “blank” value in th
degradation. If a sa

plification if:
10; IPC 24-31
N7 pC 2431
—

ation column does not alwiagcate high

le Jcontains a “blank” degradation value under non-
inhibitory conditiom IS typically indicates a very low or negative
quantitation resuI@ xample, extraction negatives often produce a “blank”

value in the c&% i

ion column).
The Small Auto I"'quantitation value must be used for samples sent for
utosomal plification.

Y jtation value must be used for samples sent to Y-STR amplification.

If /female mixture is indicated and the ratio of M:F DNA is more extreme
t :10 (i.e., 1:12), that sample should not be amplified using Identifiler initially

%t e male component is the target profile. The minor male component will most
e

ly 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 (N
\ NI
BADROX No Master Mix Added Requant b‘\
NN
\ »
Uad
O\
HIGHQT Quant Value >99ng/uL Re{M
O
IPPCT IPC <26 or >29 Deter#/ate of inhibition
(
M:E more extreme than Sa @Xuld not be amplified using
MTFR ’ 110 Ide , May send sample directly to
' Yw&' M if necessary (See Section VI, #9)
o~
NOISE Sample Not Spun Dow ‘\" Requant
Improper Seal N\ ~
Condensatio \
Pipetting er
OFFSCALE | Fluorescgnt @ﬁaminant Notify QA/QC

Quant Assay Fails

Quant Assay Falils

R? @§> \R? <0.98
Sh@ @?pe <-3.0 or >-3.6
pX

Bubbles

N

Seal leak

C)\
Sy

A/QC immediately if any of the flags that are not used give a value other “0”.
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X. L IMS Post Processing Il
1. After all interpretations are made, in the Select Drop Dewimreleased> Clic
the Release Icon » Clickave. '\
2. In order to send the quantitation values for amplification, hold th

Select the Quant Valueapplied for each sample by Clicking the RNV

3. To push the Total Concentration (SA concentration), highli | the applicable
samples and click [Push Concentration]. The screen will& esh and list a value in
the ConcentrationColumn. Q

4, To push the Total Male Concentration, (T.Y.) higgpts all applicable samples
and click [Push Male Concentration]. \

5. In the Select Drop Down » Seleahll » Cli¢ Approval

6. Click the Green Check Buttdn the St lumn

7. Assign the appropriate next @s steps for each sample.

8. Click Save» Fill in E-Sig»Qc K » ClickClose

R 10T History,
ruary 2% — Initial version of procedure.
?\ 15 — Minor revisions made for clarification.

— Added Y-intercept requirement in VI.1; added 1V.12 to specify that raw data files must be saved; clarified

bt 14, 2015 — Added clarification about running evidence and exemplars together on the same plate. Indicated that it is
noMiecessary 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. Exemplars and evidence samples must be handled separately at all times. @ samples
must never be together on the same sample tray.

2. For the ABI 3138l, an exemplar and evidence plate may be in the s,\n&strument. Two
separate plates are the equivalent of two consecutive runs. \

3. Samples from one amplification set should be processed to €r, so that the samples are
accompanied by the appropriate controls. K

4. Use the correct documentation for the specific sam[}@ and make sure the sample

preparation set-up is witnessed properly.
*

5. Controls must be run using the same instrum@wodel and under the same, or more
sensitive, injection conditions as the sam ensure that no exogenous DNA is
present. Therefore, samples that must n at higher injection parameters must have an
associated control run concurrentlypmitRie samples, or have previously passed under the
same, or more sensitive, injection paragmeters. Controls do not have to be run at the same
injection parameters as the sa s if it previously passed at a higher injection parameter.

NOTE: Each run that is p(@ed must have at least one correct positive control.

Sample handl@ C)

1. f’ri Ioadinél&he capillary, the amplified samples are stored at 4°C in the amplified
area. ubes containing the amplified product must never leave the amplified

A ar
?\ . A samples that have been loaded on an instrument should be stored until the
phoresis results are known. After it has been determined that the amplified
0 ples do not require repeated testing, they may be discarded.
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Instrument and computer maintenance
1. Be gentle with all instrument parts and instruments. Keep everything clean.

2. ltis good practice to monitor initial instrument performance. This enables t mer to
detect problems such as leaks, air bubbles or calibration issues. (1/

3. Hard disks maybe defragmented to improve system performance.

4. Data files and other non-essential files from the computer hard i*%ay be deleted to
improve performance. Q

5. Notify the Quality Assurance Unit if any problems are nc&@

O

evigieg ory:
@ 24, 2010 - Initial version of procedure.
J 6, 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 '\Q)

GENERAL INFORMATION Q

The Identifiler Kit is a PCR Amplification Kit manufactured, sold, and tradem@d by Applied
Biosystems (ABI).

1. The target DNA template amount for Identifile28 cyclﬁ%o pg.
The target DNA template amount for Identifilei31 c;Qe 100 pg.

To calculate the amount of template DNA and Q—’ure water (diluent) to add,
the following formulas are used. The sampl centration is the quantitation

value: ’\Q

A Template Amount (pg)

Tar%
DNA extract added (ML) = =y ®-mmmmmmmmm
(sa ncentration, pg/pL)(dilution factor)

The volume of diluent to add (pL) = Vol\mg)sample aliquot (uL) — amount of DNA extract (uL)
Generation of Amplification Sheeg'@?reparing DNA aliquots for amplification

1. Follow applicabk@edures for preparation of an amplification test batch in the

IMS.
Qaeter ' qua appropriate system for amplification of samples, refer to Table 1
NP
?30 0\§°
Q°
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TABLE 1: PCR amplification input based on Quant values
Quant value at | Quant value neat pglL | Amplification Sheet | Dilution
1:10 dilution
pg/uL Q)
High Yield DNA Amplify with 1D for Q\
extraction > 4.0* to 20 pgfiL pglyc cles* Neat=1 ¢
> 0.4 pgiiL y \\
High Yield DNA L &
/HSC extraction > 20 pglL Ampl% \é\”tg els[,) for a Se%te
> 2.0 pgliL y ‘\&
HSC extraction > 75 oalil Microcon and 9 As
> 0.7 pgfiL 7.5 pgi amplify with 1D 28& propriate

*Samples providing less than 20 pg per amplification can

permission of a supervisor.

Samples with concentrations between or equal to
500 pg amplified) may be automatically amplifie

O
el

policy (section 1).

Identifiler — Sample and Amplification

1.

N

%@ amplified with the

L and 100 pg/pL (less than or equal to
uplicate; see the concordant analysis

For each sample y b¥ amplified, label a new tube. Add DNA and UltraPure
water as specifl Ny the amplification documentation. (Samples amplified

with Identifile@agents should be prepared with UltraPure water).

8 Preparg dilyittOns for each sample, if necessary, according to Table 2.

. AQ)ABLE utions

\ Dilu Amount of DNA Amount of UltraPure

Q Template (ul) Water (uL)
K() 9 5 3or(2) 9 or (6)
v Qe 2 8
O 0.1 2 18
Q 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 sampl

d) Set the sample aside until you are ready to aliquot it for amplificaji ﬁ\

a For an Identifiler™ 28 cycleamplification, make a O?ggﬂ?)‘dilution of

the ABI Positive (A9947) control at 100 pg/ pL (5 5 uL of
water).

Samples and Controls

This yields 50 pg/uL of which 5 uL or 25o€§wi|| be used.

b. For an Identifiler™ 31 cycle amplifi @r make a 0.2 (1/5) dilutionfo
the ABI Positive (A9947) controg\o pg/uL (4 pLin 16pL of

water).
N

This yields 20 pg/uL of which 5 6@100 pg will be used.
3. 5 puL of UltraPure water will de as an amplification negative control.
4, Arrange samples in p;(@; y the positions they appear on the sheet.

5. Have a witness confj e order of input and output samples:
i. Input sfrom the main test batch screen, insure that the extract tube
G label §ndjentire LIMS input sample ID match for each sample.
.  Ouput samplesGo to the “Load Plate” screen in LIMS and ensure that

. A@ . t@a p tube labels correspond to the order on the plate.
&

Ma@}x Pr@
?& 1. etrieve Identifile™ primers and reaction mix from the refrigerator diad

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 Idefifiler
primers, reaction mix, and Taqg Gold, to add. The amount of reagents for one
amplification reaction is listed in Table 3. Q
TABLE 3: Identifiler 0 PCR amplification reagents for one sample \
Reagent Per reaction Q
Primer mix 2.5 puL
Reaction mix 5puL b
AmpliTaq Gold DNA Polymerase (5U/uL) 0.5
Mastermix total:
DNA

O

Reagent and Sample Aliquot @

*
1. Vortex master mix. After vortexing, bri@\trifuge or tap master mix tube on

bench. \

2. Add 8pL of the Identifilef] m IX to each tube that will be utilized,
changing pipette tips and re@g master mix as needed.

3. Prior to immediately a (@\each sample or control, pipette each sample or
control up and downsgx al times to thoroughly mix. The final aqueous volume
in the PCR reactic@ tubes will be 13uL. After addition of the DNA, cap each
sample befor r@ ding to the next tube.

4, @r all 9{2‘” have been added, return DNA extracts to storage and take the
A@ck to@ plified DNA area for Thermal Cycling (continue to section C).

An eﬁ@g tive for amplification is to use a 96-well plate.
K 1. Qosmve Control
?“ If only half a plate of samples are amplified, only one PE is necessary,
O however, to encompass all of the injections required for a full plate of
Q 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. b

oo

Label the plate with “A” for amplification and the date and

(A011104.1300) &
Thermal Cycling — all amplification systems &\

1. Turn on the ABI 9700 Thermal Cycler.

Rotate the plate and reseal for 2 additional seconds. '\

2. Choose the following files in order to amplify e@ystem:

Identifiler 28 Identifilerﬁ%(@

user:hisens or casewl | user:hisens or@%@wl
file: id28 file: d

3. The following tables list the ns that should be included in each file. If the
files are not correct, brin&h the attention of the Quality Assurance Team and

a supervisor.
O

Identifiler PCR CgNditions for the Applied Biosystems GeneAmp PCR
System 970Q=~

U The Identifiler file is as follows:

n@ZS or 31 Soak at 95°C for 11 minutes
» hisens or casewk : Denature at 94°C for 1 minutp
: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.

L

?S

QO

and fasten the lid by pulling the handle forward. Make sure you use a tga

Place the tubes in the tray in the heat block, slide the heated lid over the @s,
t
has a 9700 label.

Start the run by performing the following steps: \(1/

The main menu options are RUN CREATE EDIT UTIL U b& select an
option, press the F key (F1...F5) directly under that me tion.

Verify that user is set to “casewk.” If it is not, select t@JSER option (F5) to
display the “Select User Name” screen.

Use the circular arrow pad to highlight “case@\'Select the ACCEPT option

(F1). 6\0

Select the RUN option (F1). \

Use the circular arrow pad to hi t the desired STR system. Select the
START option (F1). The “S¢lecg Method Options” screen will appear.

Verify that the reaction @me is set to 13fok Identifiler . The ramp speed is
set to 9600. \$

If all is correct, @the START option (F1).

run éill t when the heated cover reaches 103°C. The screen will then

ISplay
perfo

hold time is counted down. Cycle number is indicated at the top of
n, counting up.

on completion of the amplification, remove samples and press the STOP
utton 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
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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, othe
will be a “Power Failure” message the next time the instrumen

ad
; . . ; v (S‘!}e
this happens, it will prompt you to review the run history. Unle have

reason to believe that there was indeed a power failure, t

Otherwise, press the STOP bu

In case of an actual power failure, the 9700 thermal c

resume the run if the power ou
file contains the information at

stopped. Consult the Quality Assurance Te

Amplification Troubleshooting

NO

S

tton repeatedly until the

tage did not last m
which stage of
how to proceed.

O
O

PROBLEM: No or only weak signal from bim‘@gositive control and the test samples
)]

Possible Cause

7 i
Recommended Action

ucI
or not

Mistake during the amplification
as not adding one of the comp
starting the thermal cycler

‘%

1 Prepare new samples and repeat amplifica
step

Thermal cycl defect or \rag g program us

ed Check instrument, notify QA team, prej

X

new samples and repeat amplification step

U

PR%EM P

\"

control fails but sample signal level is fine

%ssm}e\

Recommended Action

uring the amplification set up sucl

DNA

as"f:lddlng enough of the positive contral step

1 Prepare new samples and repeat amplifica
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Positive control lot degraded

Notify QA team to investigate lot number,
prepare new samples and repeat amplificaiion

step with a new lot of positive control

PROBLEM: Presence of unexpected or additional peaks in the positive contrc\

N
s

Possible Cause

Px

Recommended Action

Contamination by other samples,
contaminated reagents

\
Notify QA team to invest \ the
amplification reagent pare new samplé
and repeat amplificgtiorrstep

Non-specific priming

. N
Notify QA tea ®1eck thermal cycler for
correct anne ettings, prepare new
samples,a eat amplification step

O
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PROBLEM: Strong signal from the positive controls, but no or below threshold signal
from DNA test sample
o

Possible Cause Recommended Action i\o
t

The amount of DNA was insufficient or the | Amplify a larger aliquot of the DNAr}

DNA is severely degraded
Concentrate the extracted DNﬁw a

Microcon device as descri\ [ e Microdon

procedure. b‘

Re-extract the sampl(%ng a larger area (@
the stain or more bilogical fluid to ensure
sufficient high @ular DNA is present

—h

Test sample contains PCR inhibitor (e.g. | AMPIlify & er aliquot of the DNA extract
heme compounds, certain dyes) _toho_lg_ut ntial Taq Gold polymerase
inhi

gthe extracted DNA using a Microcon
C evice as described in the Microcon

procedure.
o

’\& Re-extract the sample using a smaller areg] of
Q the stain to dilute potential Taq Gold
O polymerase inhibitors
6 \C) Re-extract the samples using the organic
extraction procedure
Q2 QO j
AN [\
»
[

@sion Ich of the above approaches is the most promising should be made after
stltatio

qu I} a supervisor.
's
QO
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©
Q’\
b@'
\'\
X

THIS PAGE INTENTIONALLY LEFT BLANKQ

O
>

O
N
O

Q2F
Revisior HigNIy: v
, 2010 — @/ersion of procedure.
» 2012 —@AgVvded procedure to accommodate LIMS.
e ber 2 — YM100 microcons were discontinued by the manufacturer. The manufacturer is now producing the
K DNA t INow Microcons. All references to the YM100’s have been removed and kept general.
Novembgr 34,2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.
7 2015 — Clarified witness step and added a step to confirm output sample tube labels.

, 2015 — Removed section titled Identifiler and YM1 — Generation of Amplification Sheets and combined the
nt information into this one section.
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Identifiler Analysis on the ABI 3130x| Genetic Analyzer

A. Setting Up A 313@l Run Q

1.

2.

Go to the computer attached to the instrument. Q
If needed, press “CTRL-ALT-DEL” to login. &
User should be “Administrator”, password should be left b IM\

Click OK. Qb‘

Open the 3134 Data Collection v3.0 software by {@Ie clicking on the desktop
Icon or select Start > All Programs > AppliedB ems > Data Collection >
Run 313l Data Collection v3.0 to display th vice Console

*
By default, all applications are off, indi y the red circles. As each
application activates, the red circles % hange to yellow triangles (activating),
eventually progressing to green s s (on) when they are fully functional.

it A Restart Al Stop Al
I

c}ame 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 gl38age 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 irjjegs

that will be running plus the usage number is <150.

Foundation Data Collection Version 3.0

File Miew Service Tools ‘Wizards Help

FEEBI

- NoUser is logged in

B A GAhstrunerts
[DiResuts Group ¥
= Datahase Manager

& B gma1300
[EBPiate Manager
@ Protocol Manager
hMoshie Manager
& GHlRun History
= (D crick

d GA Instrumerts > ga31 30x = Crick = Instrument Status

Status Overview
Instrumert ID: - Crick
RunD:
Plate Name:
System Status: e

rSensor States 1 rSensor Yalues -

EREE trurmert Status
BT Chart T £P Wollage——| P Curtent
Elevert Log o 00 W || gm0 pa
ipm? su;ISchedu\t S s 150 £00.0
# WRun Scheduer
100 4000
B copleries Viewer REETEY SR
BBl Capiarray Viewst OvenDoor, = Closed Al 2000
Dl spectral Viewsr Autosampler: == Refurn __ __
@Manua\ Cortral Laser Power—| ~Laser Curart
Eservice Loy S50 me || o120 &
EW’IH Er\n

proceed with POP4 change

-+ (Everts-
[13:46: 50 Systen Srarus: Idle

|l13:45: 50 Requested to exit diag &ate.
1113:43: 45 systen Status: Riagng @

1113:43:45 Requested to enc@inWgdigfhostics state.
113:43:41 System Statuszgldl

|13:43:41 Requested tyfexINiaMistics state.
113:42:34 systen gear¥hy stic
.:13:42:34§EWQ into diamostics state.

u =
v\ Array Serisl Number: 36601476

Array Length 36 om
Ay Usage: 12
Folymer Types: POPd

&

e&@&’OM was last changed. If it is >7 days,

rt K. of this section) and then return to Step 9.

The POP4 does not need to\ge 2hanged if it is'fruay.

8. Check the level of PO
uL for 6 injections).
enough, proceed Wit

O
O

Step 9.

@ he bottle to ensure there is enough for the run (~450
| piston chamber is appnmately 600ul. If not
OP4 change (See Part K. of this section) and then return to
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‘ M3 PDP motol : |
Syringe fitting —— ‘ ; E E ; PDP motor cover
e Py

Water trap
Mounting pin

— Capillary array

Capillary array tip < E

Piston -— — =1 Capillary array knob

Pump chamber

Pump block :
Check valve o i | \ \ Double-tapere
z / Array port

/) / — = lntarco ect i
,,,,/_// /
;:f‘fer valve pin

Lower polymer block
Mounting pin

Solymer supply tube

Polymer supply
bottle cap with
hole

Overflow hole
Buffer fill-line

Polymer
supply bottle

Buffer jar (16 mL anode reservoir)

Electrode

; ’/LA;J 6\

9. If it is the first run of the day on th ument, proceed with steps 10-18. If a
run has already been perfor (@ e instrument that day and the “buffer
changed” column displays t@ay’s date, skip to Part B of this section.

10. Close the instrument d \nd press the tray button on the outside of the
instrument to bring t osampler to the forward position.

11. Wait until the pler has stopped moving and the light on the instrument
t ns green @ en open the instrument doors

12 emo Q hree plastic reservoirs in front of the sample tray and anode jar from
the b f the lower pump block and dispose of the fluids.

Q \ﬁ dry thoroughly, and then fill the “water” and “waste” reservoirs to the line
d

eionized water such as INVITROGEN

& Make a batch of 1X buffer (45 ml deioniZadater, 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 sl@

below:
Water Reservoir Water Reservo
(Waste) (Rinse) b‘
N
2 b}‘ 4
o\
Cathode reservoir K\E,mpty
(1X running buffer)
xO

1 . 30 3
17. Place the anode jar at the base of thié\er pump block.
18. Close the instrument doors. OO

19. Record lot numbers for P& d buffer.
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B. 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 !be In correct
3130 format: -_.(){}{]+" only. ”6

Allelic Ladder(s) must be individually added to the test batch. If there%two or more
injections of Identifiler samples, Allelic Ladder should be position (ﬁ\ he first sample
of that injection during the plate loading step. \

Ensure that the correct System is in the “Sys” column (Q

Amplification Specification | Run Module Cs@ " Parameters
System/Cycle _%
Identifiler 28 Normal 4O\ 1 kV for 22 sec

High @\‘ 5 kV for 20 sec

Name the test batch as follows: Inst r@ ame & date_Run folfterexample:
Athena042407_70-76. ‘ ’

If samples on the test batch ar@ng rerun, confirm that dilution (if applicable), suffix,
comments, or any other n y information is present.

For rerun normal samp@,Qill up the end of the injection with any normal reruns before

startinggmw inje@
%@lgh sa@e should have a separate injection from samples run under normal

itions.

0 sing MS drive, drag-and-drop the plate record from the LIMS Share folder to the
?S iNstrument’s plate record folder.

N
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313l Test Batches For High Sensitivity Testing

The negative controls may be set up in a separate injection from the samples, r%]jected
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 im@tely to
reduce the number of reruns necessary.

For ID28, samples with less than 200 pg amped may be injecte&%{r\erun parameters
immediately as well. Q

Allelic Ladders and Positive Controls will occupy the firs cond, ninth and tenth wells
of each injection. It is mandatory that there be a Iado\' Positive Control included

with each injection set for Identifiler. @
. Q
1. In the “Sys.” column, confirm that th opriate letter forctiveect run or

rerun module codeis present

Table 5: Identifiler Injection Param teryQor the High Sensitivity Testing
;éc

Amplification Cycle \S ification Run Module | Parameters
Code
Identifiler 31 Low L 1 kV for 22 sec
N\ Normal N 3 kV for 20 seg
~0) High H 6 kV for 30 sec
'c\db U
INJENtifilex28 Normal I 1 kV for 22 sec
‘\AQ R High IR 5 kV for 20 seq

"

CBQ ead documentation, make corrections and re-save as necessary.

CﬁPORTANT . Remember that all names must consist of letters, numbers,
O and only the following characters: - _. (){}[]+ " (no

Q spaces)
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C. Foundation Data Collection (Importing Plate Record)
1. Maximize the Foundation Data Collection window.

2. Click + to expand subfolders in the left tree panegaf 313&I”. Q\
3. Click on ‘Plate Manager'. \(1/

4. In the Plate Manager window click oimiport... ” '\b‘

f\ Bro che plate record in D:\AppliedBiosystems\Plate Recor®uble
\Q cli he file or highlight it and click Open

?3 6. Qwindow will prompt the user that the plate record was successfully imported.

O Click OK.
Y
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Progress E]

Status

1 plateis) to import...
Crick06-3130x1 Manual.plt.txt ——
Successfully imported. \

Dore irporing. . Qv

| 1of1

If the Plate Record will not import, a window yﬁompt the user where changes
are needed. Go back to edit the documg and resave the corrected Plate

Record and Sample Sheet with the sarB name.

|

D. Preparing and Running the DNA Sampleé

1. Retrieve amplified samples@ e thermal cycler or refrigerator. If needed,
retrieve a passing positiv ol from a previous passing run.

2. If condensation is sgéghe caps of the tubes, centrifuge tubes briefly.

Mastermix and Sam Iw&ion for High Copy DNA Testing:

ell reaction plate. Sample order is as follows: Al, B1, C1...G1, H1,
G2, H2, A3, B3, etc. Thus the plate is loaded in a columnar manner
sQ e first injection corresponds to wells A1-H2, the second A3-H4 and so

#€d samples in a 96-well rack according to how they will be loaded
the§w

?“ 2 OHave another analyst witness the tube setup by comparing the tube labels and
O positions indicated on the Load Plate Screen in the LIMS system with the tube

Q labels and positions of the tubes themselves.
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3. Mastermix preparation:

a. Prepare one mastermix for all samples, negative and positive ¢ @ and
allelic ladders as specified in Table 7. c&
(26.625 pL of HIDI + 0.375 pL of LIZ per sample)

TABLE 7: Identifiler 28
# Samples + 2 HiDi Form 0 Std
(26.6 pL per sample) u per samplg
16 480 uL 7 uL
32 906 uL ,\\ 13 uL

48 1332 Ul ,59’ 19 uL
64 178\j© 25 uL

80 31Ul
96 @10 uL 37 uL
112 (;, 3036 uL 43 uL
128 AN\ 3462 uL 49 uL

NOTE: HiDi Formang@ st not be re-frozen.

pln‘lcatlo the plate base.

AQ &wt 27 pLof mastermix to each well.

sQ an injection has less than 16 samples, add at least 12 pL of eitaer dH

O &formamlde HiDi, buffer or mastermix to all unused wells within that
0 injection.

E &ing Samples:
a. For sample sets being run at normal parameters: Aliquotdf jallelic

ladder.
For sample sets being run at high parameters: Aliquot .@fjallelic
ladder.

b. Obtain a reac&@ e and label the side with a sharpie. Place the plate in an
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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 2&7\

water). (1/

C. Aliquot 3 pL of each sampleand negative contral &

the mastermix and gently flush the pipette tip down a few times to

d. When adding PCR product, make sure to pipette >ﬁéé}ution directly into
mix it.

e. Skip to Part E (Denature/Chill) of this S@.

Mastermix and Sample Addition for Identifiler 28 for DJ@ at may need to be reinjected
S

3.
N

TE:

%

under high parameters such as Hi itivity testing:

into the 96-well reaction plate,, §a¥iple order is as follows: A1, B1, C1...G1, H1,
A2, B2, C2...G2, H2, A3, B etg."Thus the plate is loaded in a columnar manner
where the first injection cagreSponds to wells A1-H2, the second A3-H4 and so

on. O

Have another anal ness the tube setup by comparing the tube labels and
positions indica n'the Load Plate Screen in the LIMS system with the tube

Arrange amplified samples in arack according to how they will be loaded

labels and pct) of the tubes themselves.
&ain ction plate and label the side with a sharpie. Place the plate in an
m

plific]tIdN tray or the plate base.

@ormamide cannot be re-frozen.

a@%x 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€),diiffer or
formamide/LIZ mix to all unused wells within that injection.
Add samples to the plate, adhering to the following guidelines: '\Q)
NOTE: Multichannel pipettes may be used to load samples. If pi from a
96 well PCR plate, pierce the seal.
5. Adding Samples for28 Cycles: '\b‘
a. Aliquot 3 pL of each sampleand negative contr@b&re positive
control.
b. Aliquot 0.5 L of positive controlor 1 HL@ dilution (4 pL positive
control in 4uL of water) into the wells d “PEH”". This s the
positive for the “high” injection pay S.
C. Aliquot 0.7 uL of allelic ladder. Igull plate will be used, mix 6 pL of
ladder with 2.4 pL of water liquot 1 pL per ladder well.
d.

O

Alternatively, 1 pLandO. Qof allelic ladder can be used for the
normal and the re ameters for each injection to account for
differences in lot llelic ladder.

I. For late, add 3.5 pL of ladder to 3.5 pL of water, mix, and
uot 1 puL of this dilution.

a
il. G?half plate, add 2 pL of ladder to 2 pL of water, mix and
\ quot 1 pL of this dilution.

making dilutions and to conserve ladder.

@ iiQ A P2 pipet must be used to make 0.7 and 0.5 pL aliquots to avoid
S @

\(\\é(\
O
Y O
QP

Controlled vers

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 o~
| 3puL 0.375puL| 26.6 puL | 1.0 pLor 3p|_,\‘()
(0.7 pL)*
IR 3puL 0.375puLl| 26.6puL | 0.5pLor q)u)
(0.7 uL)* \
* Two amounts of allelic ladder, 1L and 0.51L, may be used for t Wl and the

rerun parameters to account for differences in lots of Iadder r hah Qwhich
is satisfactory for both parameters in most situations.

M astermix and Sample Addition for Identifiler 31 for High Sen@w Testing
1. Prepare pooled sampl¢éSENTIFILER 31 ONL@

a. Centrifuge all tubes at full speem
b. Label one 0.2 mL PCR tube w e sample name and “abc” to represent

the pooled sample injectiogo) the corresponding sample set.
C. Take 5 |L of each sar;tl)' licate, after mixing by pipetting up and
a

down, and place eac\aligjuot into the “abc” labeled tube.
d. Place each poole mple directly next to the third amplification replicate
labeled “c” of e mple set.

2. Arrange amplified sa s in a 96-well rack according to how they will be loaded

|nto the 96-well plate Sample order is as follows: Al, B1, C1..., A2, B2,
tc. Thus @ ate is loaded in a columnar manner where the first |nJect|on

ondsYp weélls A1-H2, the second A3-H4 and so on.

. Have another analyst witness the tube set-up by comparing the tube
positions indicated on the Load Plate screen in LIMS with the tube labels
tions of the tubes themselves.

; é@tain a reaction plate and label the side with a sharpie. Place the plate in an
mplification 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, ad negative controlsas
specified in Table 8 @
i 44.6 uL of HIDI per sample '\

il. 0.375 pL of LIZ per sample
iii. Aliquot 45 pL of mastermix to eachsampleandnegaﬁ@ntrol
well

b. Prepare a separastermix for allelic laddersand go %e controls
I. Add 14.6 pL of HIDI to each AL and P &‘
il. Add 0.375 pL of LIZ per AL and PE
iii. Aliquot 15 pL of mastermix to each lic LadderandPositive

Control well \

6. If aninjection has less than 16 samples, add f eithe€d dMiffer or
formamide/LIZ mix to all unused wells witI& t injection.

7. Add samples to the plate, adhering to@&ollowing guidelines:
NOTE: Multichannel pipette@ggye used to load samples. If pipetting from a
96 well PCR plate, piercexthes€al

8. Adding Samples for Identifi@l:
a. Aliquot 5 uléé'ach sample (including pooledand negative contral

AliunPof a 1/10 dilutionof positive controlinto each well labeled
“PE". Wfake the 1/10 dilution by mixing 2 pL of Positive Control with

AQ water). This is the positive for the “normal” injection parameters.
>

Q c@ liquot 1 pL of a 1/20 dilutionof positive controlinto each well labeled

“PEH". (Make the 1/20 dilution by mixing 2 pL of Positive Control with
K 38 puL water). This is the positive control for the “high” injection
?“ OCJ parameters.
Q d. 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 ‘ALH"
well. Make this dilution by mixing 1 pL of ladder with 2.3 p ter
for 1-2 injections, 2 pL of ladder and 4.6 pL of water for 3% ijjgctions, or
3 uL of ladder with 6.9 puL water for 5-6 injections. This e allelic
ladder for “high” injection parameters. \'\
TABLE 9: 31 Cycle Samples for High Sensitivity (\b‘
Injection Samples | LIZ for samples HIDI for Allelic | Posj 've\')l‘IZ for HIDI for
Parameters | and negs and negs samples Ladder I ALs ALs
and negs And PEs | And PEs
L of

L 5uL 0.375 uL 44.6 pL ‘ogé}io gil | 0-375HL| 14.6uL

N 5uL 0.375 pL 44.6 pL & 9l il}ilé gl;l 0.375uL| 14.6 uL

H 5 uL 0.375 uL 44.6 0.3l MLOT 5375 | 146 L

' N ' | 1/20 dil ' '
\J
9.

Proceed to Part E (Dena{ ill) 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- @pta
over the reaction plate and firmly press the septa into place. K

2. Spin plate in centrifuge at 1000 RPM for one minute. \(1/

3. For Denature/Chill: \'\b‘

a.

o

9700 Thermal Cycler Qb‘

V.

Place the plate on a 9700 thermal cgfr (Make sure to keep the
thermal cycler lid off of the samp& ).

Select the “denature/chill” progya\:

Make sure the volume is se@pr Identifiler 28, and 50 uL
for Identifiler 31. If more ne system is loaded on the same

plate, use the higher v
Press Ruron the ther,

ycler. The program will denature
utes followed by a chill af@ (the plate

samples at $& for
should be left t© chylTfor at least 5 min).
While the dagpattre/chill is occurring, the oven may be turned on.

Heat Block 5\$O

Pl e plate on a 95°C heat block for 5 minutes.
Pl the plate on a 4°C heat block for 5 minutes.

F. T@e Oé&)n and Setting the Temperature

e pane of the Data Collection v3.0 software clicdkAmnstrument >
&I > instrument name > Manual Control

200 Under Manual ControlSend Defined Command For’ click on Oven.

0. Under ‘Command Namé click on “Turn On/Off oven”.

4. Click on the Send Command button.
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Foundation Data Collection Version 3.0 = Mo User is logged in
EEN view Service Tools  wizards  Help

B H O N

= A Ga Instruments
EhResuts Groun

= gg::b;jif LU I~ Manual Control ; , @
[ESlPicte Manader Send Defined Comman d For: |
By Pratocal Manager
[ Moclule Manat

1 EHRun History Command Name wvalue Range

4
B GaInstruments = ga3130x] = Crick = Manual Contral

= B Crick [ ~

# [Efinstrument Status =
Bl spatisl Run mwl
i un Scl
15 T Comments:
v
Y o

Send Command

5. Under ‘Command Namé click on “Set \7\t peraturé and Under Yalue”
set it to 60. 6

6. Click on the Send Command bu@

7. Once denatured, spin the pIQe)n centrifuge at 1000 RPM for one minute before

placingthe reaction plate [No the plate base. Securpléite base and reaction
plate with the plate ret{ .
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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 Autosan@e)Qinking and Unlinking Plate)

1.

QO

In the tree pane of the F&iation Data Collection v3.0 software click on GA
Instrument > ga313(gx\§ trument name > Run Scheduler > Plate View

Push the tray b@n the bottom left of the machine and wait for the
autosamplerc) e forward and stop at the forward position.

n th sGQ'ors and place the tray onto the autosampler in the correct tray
iti r B. There is only one orientation for the plate. (The notched end

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 é

5. Type the exact plate name i thg“Plate ID window and click “Search.” Or, click
the “Find All” button and gel he desired plate record.

NOTE: Ifthe platgég is not typed in correctly, your plate will not be found.
Instead mpt to create a new plate will appear. Click “No” and

retysﬁ plate name correctly.

osition indicator corresponding to the plate position in the

Qk the gla
A@u rumé.The plate position (A or B) displays in the link column.

the plates were linked.

sQ\ \I:& tes are being run, the order in which they are run is based on the order in

?S 6 O he plate position indicator changes from yellow to green when linked correctly
QO and the green run button becomes active.
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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

7. To unlink a plate record j stG)( the plate record to be unlinked and click

“Unlink ™.

H. Viewing the Run Schedul ’\&

O

1. In the tree p, e@the Foundation Data Collection software, click GA
313@&l > instrument name> Run Scheduler > Run View.

ruments

column indicates the folder number(s) associated with each injection

2. e‘Lhe @

_Einstein_2011-03-10-0018 or Run_ Venus_2006-07018-@19).

N (e
Q ~This RunID may not be indicative of the Run Collection folder depending
C) esults group used.

E 100 Click on the run file to see the Plate Map or grid diagram of the plate on the right.
Q Check if the blue highlighted boxes correspond to the correct placement of the
samples in the injections.

NOTE: Before starting a run, check for air bubbles in the polymer blocks. If
present, click on the Wizards tool box on the top and selBubble
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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

File ‘View Service Tools BURETEES Help

A Install Array Wizard

hange Polymer Type Wizard

A GA Instrumerts B
D rocuts Graup__Popensh Polymer s 01> Crick
=0t B bl Remove ia g
aE
tick s el Mger JEEED1 471
F

EEpite Manace  Instrument Shutdown Wizard Lengin, 36
e Lens om
RProtosolMer  suosampler Calbration Wizard 5 12
. "
Fbiocle W Update Cap Array Info A

(¥ QHRun History ey
vt s || 7SS Stes 1 Sensar Vales - S
Spatial Run Schesl{ Lasey: == off EP Voltage | (EP Current [16:26:12 Plate Crick06-3130x) Menusl hes been linked y 0!

& BRun Scheduler o 200 W || £8000 pA || 16:26:12 Run Crick_2006-08-24_16-26_0024 status b ofangBgto Validaced
Eiplcie View e 150 5000 16:26: 12 Run Crick 2006-03-24 16-26 0023 statys hasghanged W Validated
Bl View i i 16326112 Run_Crick_2006-08-24_16-26_0022 scatfiguas anged to Validaced

= Front Doors: ™= Cissed i SEin -
[Cepileries Vigwer o e 16:26:12 Syaten Status: Ready
Blcepiansy Viewer OvenDoor: == Closed = 116:26:12 The numher of runs has changyf™ T
Blspectral Viewer autosarmpler: = Fetn | || 500 oo || Koo ] 116126105 Systen Stacus: Tdle
%M““E‘C“mm‘ § Laser Power— ~Laser Currenit— | |[L6:26:05 Plate Crick06-3130x1 Nanual higbeenMnlinked from Bay 0
e ics Liog 250w || 120 & 116:26:05 The muwmber of runs has ged ToW
Eznn Egn 16:25:59 The nuuber of runs hasQGanged to 3

4. Click on green Rurbutton in the tool bar w u are ready to start the run.
When the Processing Plaiialog box o% ou are about to start processing

plates...), click OK

5. To check the progress of a run,&m the Capillary Viewer
Cap/ArrayViewer in the tree f the Foundation Data Collection software.

The Capillary Viewer will gh u the raw data of the capillaries you select to
view whereas the Cdprr xiewer will show the raw data of all 16 capillaries

at once.

IMPORTANT: &ys exit from the Capillary Viewer an@ap/Array
wer windows. During a run, do not leave these pages open

b \C)for extended periods. Leave the Instrument Status window

open.
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*

N\ Ta
)

N

Expected v

It is @era

R

o>

c&@ monitor the initial injections in order to detect problems.

The visible settings should bgs O

o

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

EP current constant around 120 to 160pA
Laser current: 5.0A £ 1.0

I/L IR N H

ven 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 C
Oven Temp 60°C 60°C A\
Pre-Run Voltage 15.0 kV 150kV. N\ M
Pre-Run Time 180 sec 180 se¢) Y
Injection Voltage 3 kv 3 Vv
Injection Time 10 sec
Run Voltage 15 kV V

Run Time 1500 sec &500 sec

Collecting Data

When a run is complete, it will automatically be plaqzesa :/AppliedBio/Current Runs
folder, labeled with either thelate name-date (e. 9 n11-025ID-015PPY-2011-03-

11) or instrument name, date and run®©g. R us_2006-07-13_0018). Proceed
to Analysis section of this manual.

\
Re-injecting Plates O

1. Plates should be re-injectig.!oon as possible, preferably the same day.

2. Create a new test ’éand plate record using the original documentation as a
guide. Select o se samples that need to be rerun by re-assigning “Sys”. For
example a " for an ID28 sample that needs to be re-run high.

E ection 7 for information on which controls need to be run.
>
\é\ Fol &e instructions for creating a test batch. Re-import the plate record.
04 denature/chill the plate (if needed) as described in Part E. If a plate is being re-

0 jected the same day on which it was originally run, it does not require an
O additional denature/chill step before being rerun.

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.



FORENSI

C 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 160 OF 435

K. Water Wash and POP Change

Refer trc: Section A Z)r schematic of 3XBWhile proceeding with the water wash anQ)

POP change procedure.

1. Remove a new bottle of POP4 from the refrigerator. (19'\

2. Select Wizards > Water Wash Wizard and follow the wizard. bk

3. When the “Fill Array” step has completed, remove the a buffer jar, empty,
and fill with 1x TBE Buffer (~15 mL). Q

4. Close instrument doors and wait for the steady 96& light.

5. X

Click “Finish.” @
&(\
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TROUBLESHOOTING GUIDE

This section is provided as a guide. The decision on which of the recommended actiongeis the
most promising should be made after consultation with a supervisor. '\

PROBLEM: Many artifacts in sample. Q
Possible Cause Recommended Action ‘Q‘;

Secondary structure present. Sample no€lean pump block and EMe polymer fto

denatured properly. refresh the urea envi ent.

Denature/chill 5@@5.

xO
’\0®

PROBLEM: Decreasing peak heights in all samples.

Possible Cause R ended Action
Poor quality formamide or sample Iquot samples with fresh HIDI.
environment very ionic. Pa\

C)\J
PROBLEM: Individual injections run @arying speeds. For example, the scan number where

the 100 bp size standard appears{g significantly from one injection to another, usually
appearing earlier.

Y e\
Possihle Cause N Recommended Action
Warm oratost: eratures. Redefine size standard.

< N
:é ,-,Q If this fails, reinject.
S &
& e
¥ _F
Q
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PROBLEM: Loss of resolution of peaks.

Possible Cause

Recommended Action Va

Loss of resolution of peaks.

Clean pump block and change poly
refresh the urea environment. Q

Denature chill samples.

PROBLEM: An off ladder peak appears to be a
as the true peak.

pull up, but it is not e

Possible Cause

Recommendqd&tion

Matrix over-subtraction. Usually in the
green channel, the true peak is overblov
and is split.

Pull up peaks appear in the blue and thg
red channels.

In the yellow channel, there is a nggﬂv
peak at the base pairs of the tr\;peak,
however immediately to the i

vaubtr.ac '
O
P&

e

Remove o er peaks as matrix ovel

{ and to
the left are off ladder pe%g\\.

and running as off ladder alleles.

N _
Qw the same basepair

Recommended Action

IRerun samples at lower injection
parameters.

Or rerun samples with less DNA.
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PROBLEM: Pull up peaks.
Possible Cause Recommended Action Pas
Colors bleeding into other colors. Run a spectral. |

PROBLEM: Spikes in the electropherogram.

N

Possible Cause

Recommended Action \'\'

Crystals in the polymer solution due to t
polymer warming and congealing from

fluctuations in the room temperature.

h€hange the polymer.b‘\

\0“

PROBLEM: Spikes in electropherogram and artifacts. Q@
*
\

Possible Cause

R ended Action

Arcing: water around the buffer chambe

I

n chambers; beware of drops

umulating around the septa.

PROBLEM: Split peaks.

S

bubbl

O
Possible Cause L Recommended Action
Lower pump block is in ocess of | Clean the block.
burning out due to th ation of a

PROBI:@ Incre@umber of spurious alleles.

ause

OTPOSS|

Recommended Action

us DNA in reagents,
mables, or instrument.

Stop laboratory work under advisement
technical leader.
Implement a major laboratory clean-up.

i
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GENERAL PROBLEMS

Problems Recommended Action Pas
Fatal Errors. Close collection software.
Restart collection software.

313l not cooperating. Restart Computer and Instr r?{nl/

Shutter problems. Call Service.

vised procedure to accommodate LIMS.

2
&ebruary QS — updated witnessing procedures, removed the use of Teams, and added Identifiler High aliquoting
p @ers for High Copy Number testing.
A L@J 2015 — Removed references to High Sensitivity Team, corrected the volume of POP in the piston of the 3130xl.
RKenmyved references to GeneScan and Cleanup Database Utility.
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: . TM
YFiler Kit

NO

Q
N

The Yfiler™ Amplification System from Life Technologies targets kﬁgen (16) locations
on the Y chromosome. The system includes loci with tri-, tetra ta- and hexa-
nucleotide repeats and utilizes five dyes (6-FAM™, VIC®, l\@ nd PET® for
samples and LIZ® for the GeneScan™ 500 size standard

FaN

Amplification using the Yfiler ™ System

General Information for Amplification

LOCUS REPEAT \.J  Dye Label
DYS456 tetra-nucleotide (>  6-FAM™ (blue)
DYS389I tetra-nucleotidg*
DYS390 tetra-nucleoti
DYS389ll tetra-nucle
DYS458 tetra-nugiedtide VIC® (green)
DYS19 tetrgfMlgtedtide
DYS385a/b tafraswlleotide
DYS393 %nucleotide NED™ (yellow)
DYS391 ,\('Ma-nucleotide
DYS439 tetra-nucleotide
DYS635 |\ tetra-nucleotide
P tri-nucleotide
d tetra-nucleotide PET® (red)
tetra-nucleotide
penta-nucleotide
hexa-nucleotide

O
K Th t DNA concentration for amplification using the Yfiler™ system is 500 pg male
v < The minimum DNA concentration required for amplification in this system is 100
QO ale DNA (minimum quantitiation value of 10 pg/ul male DNA). If a sample is
und to contain less than 10.0 pg/uL 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)
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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/ul. \(1/

Minimum Sample Concentration of male '\
DNA in 200 pL prior to Microconning* to 50 2.5 pg/uL \
uL ~ X
Minimum Sample Concentration of male
DNA in 200 pL prior to Microconning** to | 1.0 pg/ UL \

20 pL O

Sample concentratioprior to processing with a Microcon ast Flow and elution to 50 pL
**  Sample concentratioprior to processing with a Micrag Fast Flow and elution to 20 pL

Since Yfiler™ samples often require further testl@ Identifiler, the extraction negative

must have a quantitation value of < 0.2 pg/ ilo

Il. Generation of Amplification Tes%

*

es

Refer to the LIMS manual @nsic Biology for specific procedures within the LIMS
system. Any casefile do tation developed outside of the LIMS system should be
scanned to a PDF docv@q and attached to the appropriate electronic case record

plifi¢ayon te b es are generated following review of quantification results.
ur [Bryrore, es may be submitted for amplification via the “add test” function in

?15 @ ification — Sample Preparation

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

The target DNA template amount for Yfiler™ ig@g male DNA.

Dilution Amount of DNA Amount of ULTRAPURE
Template (ul) Water (uL)

0.25 3or (2 9 or (6)
0.2 2 8 C
0.1 2 18 Na)
0.05 25 47.5 [ %
0.04 4 or (2) 96 or (4

0.02 2 or (1) 98 or (X9)

0.01 2 Al‘&\

0.008 4 or (2) 49@ (248)

NO

To calculate the amount of template DN‘AQ@uam to add, the following

formulas are used:

N

Amt of DNA (uL) =

The amount of diluant to %

Taréémount (p9)
(Male D@@ entration, pg/pL)(Dilution factor)
t

he reaction = 10 pL — amt of DNA (uL)

B. Create the male posj{{'g ntrol by making a 0.5 dilution of Control DNA 007:

* Label tube MP
e Aliquot 5 TRAPURE water into tube MPC
bAquuot L ontrol DNA 007 into tube MPC

@Zreate(s\&emale negative control by making a 0.01 dilution of Control DNA

‘\A 9947
\Q . (ggél tubeFNC
C) liquot 198uL of ULTRAPURE water into tubeFNC
?S 0\) Aliquot 2uL 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 refriger
Retrieve ABI Taq Gold from the freezer. Store reagents in a NaI
cooler on bench. Record the lot numbers of the reagents.

2. Vortex or pipette the reagents up and down several times\g‘broughly
mix the reagents. Do not vortex Taq Golas it may degra e enzyme.

After vortexing, centrifuge reagents briefly at full 9e®d to ensure that no
sample is trapped in the cap. Q

3. Consult the amplification documentation f ﬁe exact amount of Yfiler™
primers, reaction mix and ABI Taq Gol d. The amount of reagents
for one amplification reaction is listed § le 3.

Table 3 - Yfiler'™™ PCR ampliﬁcaé\@agents for one sample

Reagent { Per reaction
Yfiler™ PCR Reaction Mpg@ 9.2 uL
Yfiler™ Primer Set o~ () 5.0 L
AmpliTaq Gold DNA\le/merase (5U/uL) 0.8 uL
PN
Mastermix tqtaf =€ach sample: 15 pL
DNA AN 10 pL
Y
F. gent Ali uoO

@@< master mix to thoroughly mix. After vortexing, briefly tap or
rifuge the master mix tube to ensure that no reagent is trapped in the

KO \}& Add 15pL of the Yfiler™ master mix to each tube that will be utilized,
?“ OC) changing pipette tips and remixing master mix as needed.

3

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:
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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 ensur t@he
amp tube labels correspond to the order on the plate. E’\

H. Sample and Control Aliquot \(1/

NOTE: Use a new sterile filter pipette tip for each DNA s bo? control
addition. Open only one tube at a time for sam;ﬁ‘ ddition.

1. Prior to adding each sample or control to the er mix, pipette each up

and down several times to thoroughly mix. d the appropriate amount of
DNA extract and diluant to each amp t e final aqueous volume in

the PCR reaction mix tubes will be 25 fter addition of the DNA and
diluant (as needed), cap each sam\ fore proceeding to the next tube.
2. After all samples have been a@ take the rack to the amplified DNA
area for Thermal Cycling. O
IV.  Thermal Cycling \C)

A. Turn on the ABI 970@ mal Cycler. (See manufacturer's instructions).

PCR Condition he Perkin ElImer 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 '\Q)

file: yfiler Denature at 94°C for 1 minute

user: casewk Cycle (30 cycles) (I/Q
Anneal at 61°C for 1 minute '\bk

Extend at 72°C for 1 minute

Final Extension: Qb‘

Hold 60°C for 80 minutes

Final Hold: \Oﬁ
Hold 4°Co. (b.

-
<
o)

1. Place the tubes in th the heat block (do not add mineralsbitle
the heated lid over thitubes, and fasten the lid by pulling the handle
forward. Make SleOU use a tray that has a 9700 label.

B. 9700 Instructions

2. Start the run Pﬁ&erforming the following steps:

3. The 'r@enu options are RUN CREATE EDIT UTIL USER. To select
6 an opjonl press the F key (F1...F5) directly under that menu option.

. A . eENIY that user is set to “casewk.” If it is not, select the USER option
\ ) to display the “Select User Name” screen.

KC)Q 6@ Use the circular arrow pad to highlight “casewk.” Select the ACCEPT
?\ 0 option (F1).

QO

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.
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8. Verify that the reaction volume is set tq25for Yfiler™.

9. If all is correct, select the START option (F1). '\Q)

10. Update usage log. Q

11.  The run will start when the heated cover reaches 103° r!/screen will
then display a flow chart of the run conditions. A flasihQd line indicates
the step being performed, hold time is counted d 3\ Cycle number is
indicated at the top of the screen, counting up

12.

Upon completion of the amplification, re \‘g samples and press the
STOP button repeatedly until the “End % screen is displayed. Select
the EXIT option (F5). Wipe any cond ion from the heat block with a
Kimwipe and pull the lid closed tq t dust from collecting on the
heat block. Turn the instrument

Note:  Place the mi&t)@Q&ck used to set-up the samples for PCR
er

in the contai 0% bleach container in the Post-Amp

area. \
©
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THIS PAGE INTENTIONALLY LEFT BL%

>

&(\

cted tables to reflect use of UV water and ot TE
— modified section II.A.1.a due to LIMS is in use as opposed to macros. Modified Section II.A.1.a to
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Yfiler ™ — Capillary Electrophoresis

instructions on how to:
1. set up the 3130 instrument

2. create, import, and link the plate record Q
3. troubleshoot &

A Preparation of 313I Batch \'\
Ensure that the appropriate System is filled into the “Sys” colunb‘

Refer to the “Identifiler Analysis on the ABI 318DGenetic Analyzer” procedures for %

Table 1

Amplification Specification Run Module Cod€> arameters

(System/Cycle) \

Yfiler™ Normal M e‘? 3 kV for 10 sec
High MR Q8 5 kV for 20 sec

6‘

1. Arrange amplified samples in a 96-w
into the 96-well reaction plate. Sa
A2, B2, C2...G2, H2, A3, B3,
where the first injection corr§

2. Have another analyst (che tube setup by comparing the tube labels and

k according to how they will be loaded
rder is as follows: A1, B1, C1...G1, H1,
s the plate is loaded in a columnar manner
s to wells A1-H2, the second A3-H4 and so on.

positions indicated o oad Plate Screen in the LIMS system with the tube labels

and positions of th s themselves.
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B. Mastermix and Sample Addition for Yfiler™
1. Prepare one mastermix for all samples, negative and positive controls, allglic
ladders as specified in the table below (mastermix calculation, add 8.7 L i+
0.3uL GS 500 LIZ standard per sample). b\
—
# Samples + 2 HiDi Form GS 5Q0\(14,8td
(8.7 pL per sample) (O.:%;I\L5 sample)
16 156.6 \ 6.4
\}
32 295.8 Q 10.2
48 435.0 ’( 15.0

64 574.2 19.8

X
80 71;3.@{6 24.6

96 ‘ 29.4

112 A§9I8 34.2

128 O 11310 39.0
NOTE: HiDi Formamide que re-frozen.

Sind label the side with the name used for thxé BB0
te in an amplification tray or the plate base. Aliquot 9 pL of
ell.

2. Obtain a reaction
ID and place th
astermix t@ea

3. san&sbeing run at normal parameters: Aliquot the following:
>
‘Q\ Qetic Ladder: 1L
O & Positive/Negative Controls: 1 pL
Q Samples: 1uL

E QO 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.

6. If an injection has less than 16 samples, add at least 9 uL of eitfer dH
formamide, HiDi, buffer or mastermix to all unused wells within that ip4 n.
C. Denature/Chill - For Yfiler™ After Sample Addition: \(1/

1. Once all of the samples have been added to the plate, place a nNDé—well Septa over
the reaction plate and firmly press the septa into place. \

2. Spin plate in centrifuge at 1000 RPM for one minute. \Q

3. For Denature/Chill: S\'O

a. Place the plate on a 9700 thermal Cycley
lid off of the sample tray to prevent the
b. Select the “dechillYF” program for Yfi
for 3 minutes). Make sure the voIL@

c. Press Ruron the Thermal Cy:
d @0

sure to keep the Thermal Cycler
from heating up.)

5°C for 3 minutes followed by 4°C
ssettollO p

. Update usage log.
e. While the denature/chill isq: ring, you can turn on the oven on the ABkB130
NOTE: If Identifiler and Yfil ples are on the same plate, the Dechill procedure for
Identifiler should be usedo

D.  313% 8ttings C)O
@ @4 visible settings: EP voltage 15kV
. A @ EP current (no set value)
Q\ Laser Power Prerun 15 mW
0 & Laser Power During run 15mwW
K 0 Laser Current (no set value)
?“ OO Oven temperature 60°C

Q 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 A\
Pre-Run Voltage 15.0 kV 150kV. N\ M
Pre-Run Time 180 sec 180 se¢) Y
Injection Voltage 3 kv 5 Vv
Injection Time 10 sec

Run Voltage 15 kV V

Run Time 1500 sec §00 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 y\Q)

General Information for AmpF tSTR® MiniFiler™ PCR Amplification

The MiniFiler™ PCR Amplification Kit from Applied Biosystems is a nﬁ e STR

(miniSTR) test that utilizes reduced size primers to target Ameloge eight of the
larger STR loci amplified with Identifil&(D13S317, D7S820, D2 k D21S11,
D16S539, D18S51, CSF1PO and FGA). The MiniFleamplificatioy besults in

amplicons that are significantly shorter in length than those s@ uced with Ideftifiler
(seeFigure 1). MiniFiler™ can be used in conjunction witdkgntififer® to recover the
larger loci that typically drop-out due to sample degr & It can also be used for
samples that may be inhibited and show no amplific%g ith Idertifiler

MiniFiler™ Multiplex Configuration u@dye Chemistry
and Mobility Modifiers K

Spacing based on CE mobility

_ -99 b
13 | — %ﬁ Range based on alleles in
AN

D7 )
allelic ladder
Amel_ =

» D21
@ J
Qo

o -
I

-87 bﬁ
Q 100 140 180 220 260 300
@ Size (bp)

ngure 1. Amplicon size reduction of MiniFilé¥ compared to the same STR loci in Identifildmage
rom Applied Biosystems’s “MiniFiler™Kit Multiplex Configuration,” 2006.
http://marketing.appliedbiosystems.com/images/Produictosites/Minifiler1106/pdf/MplexConfig. pdf

O
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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 amplified in MiniFiletf®¢an be re-
extracted, reported as containing insufficient DNA, concentrated using a Mi DNA
Fast Flow or possibly submitted for High Sensitivity testing (see Table 1 (1/6

TABLE 1: For MiniFiler™ '\&

Minimum Desired Template 100 pg

Template Volume for Amp 10 pL Qb‘

Minimum Sample

Concentration in 200 pL 10.0 pg/pL O
Minimum Sample '3:
Concentration in 200 pL prior| 2.5 pg?\o

to Microconning* to 50 pL

Minimum Sample
Concentration in 200 pL prig g/puL

to Microconning** to 20 uL ))
*  Sample concentratioprior Sgrocessing with a Microcon

DNA Fast Flow and eluti OuL
**  Sample concentratiogyiQr ¥ processing with a Microcon

DNA Fast Flow ar@ nto 20 pL

Since MiniFiler™ h a@nplate amplification volume of(ll] the extraction negative
must h a quantigtign value ok 0.2 pg/pL Thus, if the extraction negative is > 0.2

pyu ould ¥ re-quantitated. If it fails again, the sample set must be re-extracted
pr,jQ amplifi n (see Table)2
K molification Svstem Sensitivity of Extraction Negative
v O P y Amplification Control Threshold

QO 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. Q

lll.  PCR Amplification — Sample Preparation

1. Samples amplified with MiniFiler O reagents should be prepared with irrad %'4.

Prepare dilutions for each sample, if necessary, according to \jb{

TABLE 3: Dilutions Qb)‘
Dilution Amount of DNA Amoun ltraPure
Template (L) E™ (uL)
0.25 3or(2) 9 or (6)
0.2 2 (g" 8
0.1 2 RX 18
0.05 2.5 ‘Q\‘ 47.5
0.04 4or(2) N 96 or (48)
0.02 2 or (DD 98 or (49)
0.01 s \J 198
0.008 YY) 496 or (248)

The target Dw%gplate amount for MiniFiléris 500 pg.

To calculg% amount of template DNA and diluent to add, the

follo ulas are used:

Target Amount
@l\ff DNA (uL) = g(pg) -----------------

* (Sample concentration, pg/uL)(Dilution factor)

T@mount of diluent to add to the reaction = 10 pL — amt of DNA (pL)

?“ For samples with quantitation valuesOpg/pL but 20 pg/pL, aliquot 10 pL

Q extract.
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B. Positive Control

For MiniFiler], DO NOT make a dilution of the 100 pg/puL AmMBHR Congo@
DNA 007. Instead, combine 5 pL of the Control DNA with 5 pL of irr,

TE™®. This yields a total volume of 10 pL with 500 pg in the ampliflest/

C. Amplification Negative Control &

10 pL of irradiated TEwill serve as an Amplification Negagive Control.

D. Master Mix Preparation \Q

4. Retrieve the MiniFilell Primer Set and V\I@ﬁ Master Mix from the
refrigerator and store in a Nalgene co%

numbers of the reagents. .\Q

5. Vortex or pipette the reagents nd down several times to thoroughly
mix the reagents. After vort@n ,
to ensure that no samc;@rapped in the cap.

6. Consult the amplif§tio documentation for the exact amount of

MiniFilerd Pri
for one ampliﬁg"on reaction is listed in Table 4

TABL Clﬁ:iler 0 PCR amplification reagents for one sample

n the bench. Record the lot

centrifuge reagents at full speed briefly

and Master Mix to add. The amount of reagents

6 ) Reagent Per reaction
@ iFiler O Primer Set 5.0 uL
<\ INiFiler O Master Mix 10.0 pL

N\ J
CJQ 0@ Reaction Mix Total: 15.0 uL

DNA 10.0 pL
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E.

Reagent and Sample Aliquot

1.

Vortex master mix to thoroughly mix. After vortexing, briefly tap rQ)
centrifuge the master mix tube to ensure that no reagent is tra@u’n the

cap. (1/

Add 15pL of the MiniFiler] reaction mix to each of the 5% linked PCR
tubes that will be utilized, changing pipette tips andKJNL Ing reaction mix

as needed. b‘

NOTE: Use a new sterile filter pipette tip for ea ample addition.
Open only one tube at a time for sample @on.

Arrange samples in a rack in precisel ositions they appear on the
sheet. . \Q
Witness step. Ensure that yon{ghples are properly positioned.

down several times tq thgroughly mix. The final aqueous volume in the
PCR reaction mix WbeSWwill be 25 pL. After addition of the DNA, cap
each sample {@ roceeding to the next tube.

be
After all ﬁa@ﬁe&have been added, take the rack to the amplified DNA

area f&) al Cycling.
a@ding

Prior to adding samp{tar@nqw, pipette each sample or control up and

c\)Q\ 1@@urn on the ABI 9700 Thermal Cycler. (See manufacturer's instructions).

Choose the following files in order to amplify in MiniFiler

MiniFiler
User: casewk
File: mini

Back to Table of contents
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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 Q

v)

: Denature at 94°C 1%0 second
User: casewk 30 Cycles: : Anneal at 59°C}$\ minutes

File: mini : Extend at 72°§‘ r 1 minute

45 minute incubation at C.
Storage soak indefjalRly at 4°C

\U
3. 9700 Instructions . \Q@

a. Place the tubes in the g the heat block (do not add mineral
oil), slide the heated@o er the tubes, and fasten the lid by pulling

the handle for\tu)g’lake sure you use a tray that has a 9700
label.

b. Start the{ performing the following steps:

C. The@menu options are RUN CREATE EDIT UTIL USER.

c@ ct an option, press the F key (F1...F5) directly under that
m@nu option.

@ Q Verify that user is set to “casewk.” If it is not, select the USER
A @ option (F5) to display the “Select User Name” screen.

O
0 0@ e. Use the circular arrow pad to highlight “casewk.” Select the

ACCEPT option (F1).
f. Select the RUN option (F1).

g. 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) Q
I. If all is correct, select the START option (F1). \
J- The run will start when the heated cover reaches 1 % The

screen will then display a flow chart of the run cogitbons. A

flashing line indicates the step being perfor \T0ld time is
counted down. Cycle number is indicated &iqe top of the screen,

counting up. Q

K. Upon completion of the amplificatio %move samples and press
the STOP button repeatedly unti End of Run” screen is
displayed. Select the EXIT optj 5). Wipe any condensation
from the heat block with a i e wipe and pull the lid closed to
prevent dust from collecti the heat block. Turn the

instrument off.
O\

NOTE: Place the mi@ rack used to set-up the samples for PCR
ergrl

in the contai 0% bleach in the Post-Amp area.

AN
©

, 2010 ersion of procedure.

;2012 — 1%ed procedure to accommodate LIMS.
ember 2 — YM100 microcons were discontinued by the manufacturer. The manufacturer is now producing the
K D ow Microcons. All references to the YM100's have been revised to the “DNA Fast Flow.”

Novem{erP4, 2014 — Changed all instances of “irradiated” or “sterile” water to UltraPure water.

E Maf @ 5 — 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 3180Genetic Analyzer” manual for instructio%

on how to:
4, set up the 3130 instrument \
5. create, import, and link the plate record Q
6. troubleshoot \(1/

A. Preparation of 313Xl batch '\b‘

Ensure that the appropriate System is filled into the “Sys” C(@.‘

Table 1
Amplification Specification Run Module Cod <E>arameters
System/Cycle) \t)
MiniFiler ™ Normal F (b' 3 kV for 10 sec

: .Q\
B. Master Mix and Sample Addition for Minil@ﬂ

1. Prepare one master mix for s@ples, negative and positive controls, and allelic
ladders as specified in the t elow (master mix calculation: add 8.7 pL HiDi +
0.3 pL LIZ500 standardé\sample).

# Samples + HiDi Form L1Z500 Std
2N (8.7 pL per sample) (0.3 uL per sample)
6 ’\J 157 pL 6 puL
X32 296 pL 11 L
* A Q‘ 48 436 L 16 pL
\ g H H
C\JQ 64 575 uL 20 pL
?S G.)' 80 714 L 25 uL
@) 96 853 L 30 ulL
Q 112 992 uL 35 puL
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 thé RLBO

ID and place the plate in an amplification tray or the plate base. Aliquot 9 pL of

mastermix to eachwell. Q

C. Adding Samples:

f.

“ﬁ‘*
?s
Qo

Arrange amplified samples in a 96-well rack according to how th (@ be loaded
into the 96- well reaction plate. Sample order is as follows: Alﬁ\ 1,D1.. G1,
H1, A2, B2, C2...G2, H2, A3, B3, C3, etc. Thus the plate i N ed in a columnar
manner where the first injection corresponds to wells Al g\the second A3-H4

and so on.

Have someone witness the tube setup by compa the tube labels and positions
indicated on the sample sheet with the tube Ia nd positions of the tubes

themselves.
Aliquot the following: 6\
Allelic Ladder: x
Positive/Negative Co @
Samples: 1 uL
When adding PCR pro ake sure to pipette the solution directly into the

formamide and gen % the pipette tip up and down a few times to mix it.

If an injection h@ than 16 samples, add 10uL of eith#,dHDi
8nam|de ter mix to all unused wells within that injection.

ture/C Qor MiniFiler™ After Sample Addition:
@ . 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 preven’t\
septa from heating up).

Select the “denature/chill” program. Make sure the volum (%;et to 10
uL. (or highest volume amount if multiple systems lagin n the

same plate) \'\

Press Ruron the Thermal Cycler. The progra bﬁeat denature
samples at $& for 5 minutes followed by a quwill at@ (this will
run indefinitely, but the plate should be lef the block for at least 5

min). \

Update usage log. @

*

While the denature/chill is occugi™gy you can turn on the oven on the ABI
313l.

E. 313l Settings OO

313l visible

D

settings: EP ogqé 15kv
EPQQ&P@M (no set value)
% ower Prerun 15 mW
er Power During run 15mwW

OCLaser Current (no set value)

<: ’ Oven temperature 60°C
Expe@alue%e: EP current constant around 120 to 160pA

Laser current: 5.0A + 1.0

Ice to monitor the initial injections in order to detect problems.

F
en Temp 60°C
re-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

A. CREATING A NEW PROJECT Q)
1 Double click on the GeneMapper ID v3.2.1 icon on the analysis stati@e ktop.
2. When prompted, enter your username and password.
3.

The program will automatically open a new (blank) project. Thj \ window is
called the “Project Window”.
4. Click on File>Add Samples to Project...oCtrl+K . A new ime will open,
listing the drives or folders from which to add the sampl \ the left.
5. Navigate to the proper drive, and choose the folder t tains the run folders or
samples that need to be analyzed. Select the run 1{ ) or samples and click on

Add to List.
6. On the bottom right Click Add The chosen san%@/vill now populate the
project.

Adding by Sample File (.fsa file):

(] Add Samples to Project

Edit  View

\:I-Samples T Ak —

EI 33-Alelic_Ladder_3_A05.fza
EI 34-Positive_control_D022511 1100_b_B05.12a

EI F5-Amplification_negative_IDO22611.1100_b_C05.15a

E] 36-extraction_negative_1_080110.1335_h_D0S fsa e

=

Add To List 2>
[ — tear|| Fadl] Edd & Analze

Options...
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Adding by Run Folder:

[®1Aadd Samples to Project
Edit  Wiew

Files | oM Database |

—Samples To Add:

Wy Computer

312 Floppy ta)

'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 203

N
N\
©

o

[F-_ | HS2_2007-12-06_0075 N.\

|

/

Add To List =x

=
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. alysis
Method Editor and Appendix G. Default Table and Plot Settings. \
2. From the “Table Setting” drop-down menu in the toolbar, seletnély Q

View”.

Project Window:

WD

_5_;' GeneMapper ID ¥3.2.1 - *Untitled - gmid Is Logged In - IDlﬂ
File Edit Analysis view Tools Help
ﬁ@@]”%%“]ﬁmmnE@||>‘||TabIeSetting:||Analysis\u’iew ||@%||m |
E-=IProject Samples | Genotypes I e V;
DHS4—QDD?' Statuz | Sample Mame Sample Type | Analysis Meth _ tancard Fun Marm I
1 h B3-Allelic_Ladder |Allelic Ladder | ID Analysis EIS airs _HID_5300 HE4_200 =
2 h 66-020507 1100P |Positive Contral |ID Analysis CEISBV’:‘DFK _HID_3500 H=4_200
3 W [67-2E1_Control T [Sample D Analysiz  |DMA,_Dapmgr T b HD GSs00 |Hs4_200
4 I [Go-851_Control T [Sampls D Analysis | [QEN UQ HID_G5500 | HS4_200
5 W |B3-ABI_Control_C|Sample D Analysis = b HID_GS500 |Hs4_20(
3. If the ladders, positive control, and tive control have not yet been designated,
do so now underSample Typéo
4. When there is more than‘gne Tadder in a project, designate one of the ladders as

“Allelic Ladder” in theS
the project should b
correctly the additi

ladder does not
@/ be des@

Typeolumn. Additional allelic ladders within
sfgnated as “Sample”. If the allelic ladder analyzes
adders should be deleted from the project. If the allelic

ze correctly, another allelic ladder in the project or folder
as “Allelic Ladder” and the failed ladder deleted.

Back to Table of contents

: e /
KO WL £l b &  Table Setting yis View v|m BE =
v Samples
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 th%
columns. Do this by selecting the title row of the columns and then whi ing

down the left mouse button drag across the three columns, the selec lumns
will be highlighted blue. Next, click on Ed#® Fill Down or Ctrl+D \

System Analysis Method Panel N 22 Standarfl
Identifiler 28 Cycles | ID Analysis ID28 \ LI2-250-340
Identifiler 31 Cycles | ID Analysis ID31 Fa L1z-250-340
MiniFiler MiniFiler Analysis | MiniFiler_G le L1Z-250-340
YFiler YFiler YFiler_vZ2a\ LIZ-YFiler

\\J

6. A green arrow in the Statusolumn of e «@ﬂple means that the data is ready
e toolbar. A “save project”
named.

to be analyzed. Click on the green ar

prompt will pop-up asking for the rt&&
Run

.5_.-' GeneMapper ID ¥3.2.1 - *Untitled - gmid Is Logge." In

File Edit Analysis Wiew Tools Help ’
e BE WM

7. :ame the p@lg/ith the same name of the run followed by the analysis

hayametay, a e analysis set (i.e., “Newton062514 32-33IR A or
erena&l—MSl-SBM B”). Click O start analysis.

@ Th ress of the analysis can be seen at the bottom of the project window in
0 rogress status bar. Once analysis is finished the blue progress bar will stop,
the bottom left corner of the screen will read “Analysis Completed.”

‘ Table Setting: | Analysis View ~ m ,@ s B’
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C.

Samples View — Overall Sample Quality Flags

VIEWING ANALYZED DATA

©

1. In theProject Windowunder the Sampldsb, the columns to the right sid
colored shapes are Process Quality Value (PQV) flags. These flagsm replace
our method for editing samples. Each sample must still be view % dited.
The flags are simply a tool to draw your attention to samples t (:\q analysis
problems therefore assisting you with initial analysis, and e 'tilr-ﬁ(

2. ThePass(green square) symbol indicates that no probler&‘ists. If a yellow
“check” flag, or a red “low quality” flag result in any ol@ columns, refer to the
appendix A — “Quality Flags” for a description of thgflags and the problems they
identify. Whether a problem is flagged or not, résd to the sizing section of the
manual to individually check each size stand

Samples tab . Q Quality Flags
Project Window: A\ ,_M
[#)GeneMapper ID ¥3.2.1 - Nobr .050907_96-97 - gmid Is Logged In =10l x| b
File Edit Analysis Wiew Tgfls Help
ef i 10 || B BTl L[ T EE) || o @ 1S |[snais vew EEIREEIE
EF-SIProjec | sampiés | cenotypes | -
DP‘ |Statu3 |SampIeName |SampIeType | rialy sl |Panel |SizeStandard Fun Marne |SQO |SFNF |SNF |OS |SQ
n
2 34-A050207 1600 | Positive Controff|ID Rgal=is ID25 |CE_GS5_HID_G5500 |Mobel_2007-0 . . .
3 F5-A050207 1600 Posﬂiv&ﬁ halysis D25 |CE_GS5_HID_5500 |Mobel _2007-0 . . .
4 36-AB_Cortrol _C|Sarm 0 &nalysis ID25  |CE_GS5_HID_5500 |Mobel _2007-0 . . . .
5 37-ABI_Cortrol _C hd 0 &nalysis D28 |CE_GS_HID_GS500 |Makel_2007-0 . . . .
B SB-AEII_CW_ @Ie 0 &nalysis D28 |CE_GS_HID_GS500 |Makel_2007-0 . . . .
39-ABI_Eritrol_[RSarnple I & talysis D28 |CE_GS_HID_GS500 |Makel_2007-0 . . . .
g 40-&E|_Con oL Sample 0 &nalysis D28 |CE_GS_HID_S500 |Mobel_2007-0 . . . .
4 %mml_[ Sample 0 &nalysis D28 |CE_GS_HID_S500 |Mobel_2007-0 . . . .
\4 R e~ =
\ \ o1 -A050207 1600 | Positive Control {ID Analy=sis ID25 |CE_GS5_HD_G3500 |Mobel_2007-0 . . . .
&u ' A £1-Buc27_250pg | Sample D &nalysis D28 |CE_GS_HID_GS500 |Mokel_2007-0 H B B @
v& Anahf ed, Sl

0
QO

{_
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D. SIZING

1. Select all of the samples in the Sampks by clicking on Edi® Select All

NO

2. Next, click on the Sizing icon and the Size Match Editamdow will opez:

Sizing icon bgll

(7] GeneMapper ID v3.2.1 - Untitled - gmid Is '_.gged In

File Edit  Analysis View Tools Help v

et B BB il L ol B @& ol Seting |Ana|ysis \-fie,(\) v|m 88 =

xO
Size Matches tab .\Q@

Sizing Quality value

Size Match Editor window: ()
(#)size Match Editor x|
File Edit “iew Tools
xmE| o
01-_* | Size Matches Imling Curve | F >y
Egi Sizing Qualgg= <1 Cveride 62 |
04 \
05-E 1400 \

08 _F

1200 oo 200 200 260 400 a50 430500
43q 150
1000 100

75

o G0 ' T Tom

oK | Canoel | Apply |

sing 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
Q 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 iSQ or
340 bp size standard labeled. At least the 75bp to 400bp pe@must be
present for proper sizing.

C. Yfiler™ samples are run with LIZ 500 (LIZ-YFiler) an(asbﬁld not have
the 250 bp size standard labeled. At least the 75— p peaks must be

present for proper sizing. b‘

4. Red octagon symbol in the SQ column of the proje{&daw

In some cases you may still be able to use thj ’%& by redefining the size standard
for that sample. For instructions on how U&?&bel peaks which have been
incorrectly labeled, see the Appendix %\ bleshooting section of this manual.

5. While still in the Size Match Editor
standard has been inspected by,
Ctrl+Shift+O ; Click Apply a OK The Size Match Editor window will
then automatically close. A “X” will appear in the sizing quality check box
(SQO) for each sample,&galing that the size standard for each sample has been

reviewed. ,\&

ow document that each sample size
ting BdiOverride All SQ” or

Project Window:

_(ol x|
BEIEEIRN
Eiatus P pmple Type | &nalysis Method Panel Size Standard Fun Mame S0 |SFMF O |SMF 05 s@  (UD1 UDZ  |UD3
Sample D Analysis 023 LIZ-250-340 Copy of Run_| % |l H B B
Positive Cortrol |ID Analysis 028 LIZ-250-340 Copy of Run_ )( . . . .
O ] Megative Cortre |ID Analysis 025 LIZ-250-340 Copy of Run_ X . . . .
K 4 \ -&mp 25-38  |Sample ID Analysis D25 LIZ-250-540 Copy of Run_ X . . . .
5 5-Cormp 25-38 | Sample D Analysis D25 LIZ-230-340 Copy of Run_ > . . . .
A
Analy: arnpl | 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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E. PLOT VIEWS

Samples Plot — Reviewing Ladders, Controls, and Samples

1. First, check the ladders and controls in the project using the foIIowin%}. If a
project contains more than one allelic ladder, each ladder must %@( ed and

pass analysis. Then repeat the steps for the samples. See X F for a
reference of allelic ladders and positive controls. \

2. If there are two positive controls of the same date and ti i.. high and normal),
you can remove one by selecting it in the Samfabsof roject Window
then from the pull down menu select EditD2lete frg ject OK.

3. In the Samples tab of the Project Windoselect mple rows you want to
view (i.e. ladders, controls, or samples),t ck the plot bﬂ”!'ﬁdm) display

the plots (Analysis =Display Plots or C6 Use the shift key or tite key
to select multiple samples.

Plot butto O Samples tab

Project Window:
apper |0 e o d op e -

File Edit Analysis Wiew Tools

e By L WNE) B & Toble Setting |Analv3i3 View v|m BE =
= EProject Sarnple |
A
DRU”—WatS ol File |Sample Marme |Sample Type |Anal\y’sis Method |Panel |Size

A@ 04-2CE0x1 TJOP- |04-0CEox1 TJDP- | Sample Co, Pro+ Analysis Profiler_Plus_w2 CE_|
K()4. @“Samples Pldtwindow toolbar there is Rlot Setting dropdown list For
?\ 0 entifiler and YFiler, selectAnalysis View.” For Minifiler, select “Mini

O Analysis.” This will label the peaks with base pairs, RFUs and allele name.

O
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“Plot Setting” dropdown list

BB ||| panes b =1 | T [ || I o | B 1
[ B | o e | | B | e | 2 i
Sarple Hame sqo |05 |50

3eausuzor Too0PELC [>< | [

6

i aaszesssomms = Right click
in this area
for x-axis
zooming
5. Adjust the window zoom by righ ng above the plot pane and using the X
Axis Zooming dialog box to to a specific range. Alternatively, hover the

mouse above the panel; if w ange into a magnifying glass that can be used to
draw a box around a seL6 d area to zoom in.

6. If you still have “ng, for labels”, for example when you have many alleles
per locus such e*Allelic Ladder, it may be easier to review the sample in the

“Genotypes described in Appendix E — Troubleshooting Guide, 3.
otypes Locus Specific Quality FlagBhe Genotypes Plot is an

rnate%@w option showing each locus in a separate pane. The locus specific
o A ualit @5 can only be viewed in the Genotypes Plot window.

CJQ !\,@: 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 Motdow or the Genotypes P,
window or minimize back and forth between these views to facilita lysis.
Just ensure that you are using the correct view settings (“Analysi or “Mini

Analysis.”) b‘
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 h%ghted and you will see
a list of three choices — Delete Allele(s); Rename AQeIe; History.

- o -
v 4
66-_B0%_03 £2 |55 Positive Conirel 070203 11 :ll [ § =]
[~ ] [DEsIITe || EAE3T] [DIBSEL ’!\
¢ an 500

o\

100 200 a0
3000 \‘

) ﬁ
. . . I
= m m
103.17] 14453 QEIH 69 294 99 312 21
0L
142 06
1 o5
Left click /

S
G6-_B09_03 s |5ﬂ Positive Candrel 07,0 |

[ ] [DESIITY S11 [DI8SEL

a0 b U 2
@h @ &

(RS
0
mz 17 m 53 208 69,
3041 ms 2704
143
o5 Delete Alleles)

i —

Be00
1519

ot
1679

Right click e
Q wedt —

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 @
click and rename the allele 7 from the drop-down menu. This is done s the
reviewer can see what the allele was originally called.

6. A dialog box will then prompt you for an Edit Allele Comment. \g]'ﬁox enter
the code for the allele edit (see Appendix B for a list of editir,\ S).

7. Click OK.

16 _BU3_STARS 03 %ea 16 Poritive Condrol 12/5/06 4:007 Q
SSET
10 o 120 130 1 150 150 170 150 190 200 210 220 230 2. 250 26 270 280 290

16 _BU3_STARS 0325

N

Qbu will notice on the electropherogram that the peak has been labeled as

\
?S 8. ()
O follows: “changed”, the allele call, base pair, and RFU, followed by the
corresponding edit code.

Ck
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0. If you are removing all the peaks in the entire sample because it needs to be rerun,

10.

11.

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. q?e
a. To delete a range of peaks, select the first peak of the range, anh% the
first peak is still highlighted, drag a box across the range o{g@ to select
1@ (5.
e

everything. Right click on the selection and click Delete When

doing so, a box may pop-up with a message that more allele will

be deleted. Click OK then enter the edit type in the I mment box.
b. If the removed peaks need to be put back in, highlight the necessary

samples from the Samples tab in the project windPy.V From the Analysis
drop down menu, select “Analyze Selected S pop up window

will ask for confirmation and state the actionganfiot be undone. Click
OK. Edit the sample(s) appropriately.  If@s*action is done as a change
to the original project, there is no nee ange the project name.

Create new tables and re-export th
*

Ct.

If you mistakenly delete a peak inste ?\enaming it first try to undo by
selectingedit from the drop down m then selaotdo. You can undo as many
changes as you made while tha indow was open, but if you close and re-
open the plot window you wij e able to undo.

To revert a deleted pea ck to the original allele call, select the peak, right click,
then choose add allgl\' when prompted foadd allele commenleave it

blank.

a. The origi Ifele call will be added to the peak but the word “changed”

“changed” will not appear in the printed electropherogram, but

ent.
C. @/ en 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.

The
éb it$ appear in the electronic editing sheet as a sample entry with no edit
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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 Q)

y_ NEd

N\

ke

Mraca (1026
23587 |239.84

DTass

232 E3 Ed &3 152.69 23508 24012
15 s W 28454 |31184
ECIT T » 9804
[SEE=TE] a i [ SnE T [mAAA
Gisezn (v |10 i L 22 |2roma [2uasa

BRI © BEEEE

1. Ifasample needsto ber this too is electronically noted. Close the Sample
Plotswindow and retu% e Samples tab in the Project Window

OQ enter rerun code in UD1
\ =[81x]

Sm|8s s e

|Sizs Standard

[panel Run Name (00 [SNF

[up1 Jup2

[up3

0 ertifler_v2 CE_GS_HD_GSS00  Run_HS3_20( ] AL3
o expart ertifler_v2 CE_G5_HD_GSS00  |Run_HS3 200 3¢ ||
-020207 1 600P | 35-020207 1 600P |Pastive Cortrol no export ID Anlysis Ilertifler vz CE G5 HD GSSI0  |Fun HE3 20 % g [0 PEMic)-
36-ABI_Control_C | 36-AB1_Cortrol_C [Sample o expart ID Analysis Iertifier_v2 CE_GE HD_BES00 |Fun HE3 200 % ([ PEE2(GC
37-ABI_Control_C | 37-AE_Cortrol_C |Sargle o expart ID Analysis Iiertifler_v2 CEGSHDGSSI0 R HEIN} g | PES2jaC
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
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 status, the second figuséands for the

multiplex system of the sample, and the third figure stands forehen

parameter. The following are a few examples: @

a. A sample was overblown and all peaks were removed. It should'b{ run
at a 1/10 dilution in Identifiler. Rerun Code: **ID

b. An ID28 sample contained an off-ladder allele and needs % run
normal in Identifiler. Rerun Code: /.

C. An ID31 sample has a poor size standard and needs& erun at the
normal parameter. Rerun Code: #IN

d. A sample has already been rerun once and the_s time still produces
an off ladder allele, therefore it will nde rerun. un code: *N/A

e. A ID31 sample needs to be rerun at two sepgrat€ parameters: one rerun at
normal parameter for a range of peaks [e d and another to confirm an
off-ladder using rerun high. List both p ters separated by a comma.
Rerun code: *IN, *H

*
3. After entering a code, click outside o{lé\cell for the data to export properly.
4, See the Appendixes B and C foGQmplete list of edit, system, and rerun codes.
Exporting Data for LIMS C)

Any case documentation d \{a d outside of the LIMS should be scanned to a PDF
document and attached t&g ppropriate electronic case record

1. To export th@@‘naﬂon for use in the LIMS

: Fi 3\'in the Project Windoywmake sure the table setting drop down menu
i@t to “Casework”. In this view you will notice an additional category

umn “Specimen Category” this column should be set to “no export” for

N\ &
6)0 0@allthesamples.

K Then, Go to File 2Export Combined Table This table combines the
v O rerun information from the Samplésble and the editing information from
O the Genotypesable.

. Select the appropriate run folder and check the run name contains the initials of
the person analyzing the run.

Back to Table of contents
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3. The file must be exported as Text-tab delimited (.txt). Ensure this is selected and

click “Export Combined Table.”

BRI

Casework table setting Q)
PrOJecthdow - / \

To make the data available for revj he project needs to be exported from
the Oracle database and pla (@ e network. Once on the network, the
reviewer will have to re-imp@ project into a local Genemapper station
before being able to rewe&

Exporting a Project KO

1. Click on Tools - Mapper Manager (Ctrl+M) or click on the GeneMsipp
Manager icope

Select the to exﬁQﬁﬁ and click the “Expofititton. A new window will open. Navigate

to the 313 fold? ugh the “Save in” drop down box. In the “File narheX type in
the % e “Files of typbbx should be defaulted to Java serialized file (*.ser).

?‘0 6\
Qo

Back to Table of contents
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Project Wlndow

Flle. Edit Analysis. View Tools Help

GeneMapper Manager icon

Save in your 3130x! run folder

grind 15 Logged In

of = 0| BB

|| J!IJIlIH.Iﬁ J_l_l || . “_1| || " ‘ ||Tab|eSeﬂ|ng | ||Analy3|s‘v'|ew

ERET

Samples | Ge_no‘t\,-'pesl

|StatusISample Marme: iSampIe Type |Analysi3 Mlethioc] |Pane| |Size Standard IRun Marne

"__-:f; GeneMapper Manager

x|

| |Run_HZ2_200

Run_HZ2_200

Project |

FL T IDO T=0R ¥ 22500

Projects | Analvsis Methods | Table Settings | Plot Settings | Matrices | Size Standards | i

Last Saved Crvner |# of Sarmple

ZOUUSUSSEE T o i

Run_H52_200

AL1G_ID31 -3k 22zec

2008-09-22 1:35:335:0 | gmid

Athena0l 2506 _5M

2008-02-26 11:34:2 | gmicl

Athenal32805_59H

2005-04-08 13144 | gmicl

Athena032905_38IR

Athena033105_66H

2009-01-06 11:43:0/ gmid

2005-04-05 15

Athenal20307_B0-61H

2005-10-14 12:05:1

Athenal 20307 _60-61H JT

2008-11-12 16:26:2 | gmid

Athenat 20407 _E7N

2008-10-14 12:50:2 | gmic

Athenal20407_E7M JT

2008-11-13 10:30:4 | gmicl

Athenal20407_B8L

2005-10-1511:06:5

i |

Rename... Save bz Impart...
File name: IAthen 52905_35IR_JT Save |
\ Files of type: Wserialized file (*.zer) - I Cancel |
Al 3 gé /

Snalysis Completed.

O

Type in the n

@EWER

import the project, open the GeneMapper Manager and click Import.

GeneMapper.

Back to Table of contents

me of your run

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
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3. To open the project you just imported, click FteOpen Project (Ctrl + O).
Select your project and click Open

Electronic Editing - Reviewer '\@

1. The reviewer should check the edits on the editing documentation a@st the
electronic data.

2. To display the sample plots, highlight all samples and click e%lot View”
button or click “Analysis a Display Plots”. For more detailéd iZWormation, refer
to Section E “Plot Views” ‘b‘

3. The software always keeps the original allele assigglne;ts and a list of all the
changes made. If desired, the allele history cgn iewed. See “Appendix E —
Troubleshooting Guide, 6. Allele Historyor in ns.

4. To change, revert, or add an edit into ’@umentation, the reviewer should
make the correction in the edit table.

5. In the GMID project, to revert ed peak back to the original allele call, left
click on the allele to select i ight click to Rename Allatether drop
down menu will appear ligtin of the possible choices for alleles at that locus.
Select the correct aIIeleé"qnment to re-label the peak. This change will still be
added to the history o( allele.

NOTE: Peaks& selected and deleted together. For example when a sample
IS0 n, and you need to remove many peaks in a range, simply
sel e first peak of the range, and while the first peak is still
hlighted, drag a box across the range of peaks to select all. Press the

. AQ Q&te key.

‘Q I@eviewing analyst disagrees with the removal of all peaks made during the
KC) % analysis, the reviewer should not complete the review. Have the analyzing
?\ O alyst 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
Q reviewer should then review the entire project again.
6. Once the reviewer approves all the edits, the peaks that are slated to be removed
should be deleted by selecting the peaks individually and using the Delete key.

Back to Table of contents
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7. A “Delete Allele Comment” box will pop-up. This can be left blank if you agree

with the edit. If you made a change to the edit on the editing table, enter the new
edit code. Click OK.

8. Once the changed alleles are deleted, the electronic editing sheet canrh@
recreated. Therefore, Re-Save the project as the run name with “Re@ved" SO
the original edited project is not lost.

9. Generate the electropherograms using the instructions in thb& section, Section
H Printing and Electropherogram Generation .

9. Export the new project to the run folder on the netwo@c}escribed in the

previous section. K
10.  Once the project is exported, delete it from tryggect window in the
GeneMapper Manager. . Q

11. Changes to any reviewed project can aved under the same “reviewed” name.
However, the affected pages must Bg\gand initialed by the analyst making the

changes. O

H. PRINTING AND ELECTi EROGRAM GENERATION

The following are the page segg for the printer that can be checked by selecting File

from the drop down menu, \'@age Sefinile in the Samples Plotew.

Q Plot Tab

x x

Table Tab

'_ Page Order

Fort S ey Roman " Hanar plots per pane
. %" Print colurnn first
% : @ % Sall
" Prirt row first
£ Medium
0 [V Use Scx rt
v

K " Large

QQ&H ey Page
Page Setup... | Ok | Cancel | Page Setup... | Ok | Cancel |

int

Back to Table of contents
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x

Source: IAutomatically Select

6

~Orientstion————————————————  Margins

[A] & Portrait (LQ
left (in)  right (in)
" Landscape ID.25 IEI.25 \

" Reverse Portrait tap (iny  hottom Cin)
IU.25 IU.25
" Reverse Landscape Q

Ok | Cancel |

9
Printing: ID28, YFiler, and MiniFiler Q®

1. Printing is done separately for the all dders controls, and samples. All
allelic ladders in a project must be ed.

2. In theProject Windowunder @jgnpldab, select only the rows you want to

print. \
3. Click the plots buttou\go

4. In the Samples @ndow, select the plot setting from the drop down list
cording tofth stem and sample type you need:

rint - ellc Ladder Print - ID Controls Print - ID 28 Samples
’ Ier Allelic Ladder| Print - YFiler Controls| Print - ID 31 PE and

int - Mini Allelic Ladder | Print - Mini Controls | Print — YFiler Samples

?& OCJ Print — ID31 Negative| Print - Mini Samples

Controls

5. Notice that the font size is reduced to accommodate the print setting. This setting
will add the appropriate labels to each peak for printing.

Back to Table of contents
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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 (19

Select Filefrom the drop down menu, and then prcirl+P). PQ\a DF
format for LIMS. Save the PDF into the same directory s\g nalysis project.
For the ladder, save the file as “Ladders”. For the co§ ave the file as

“Controls”. For the samples, save the file as the “[sa number]” on the plate.
For example, if the sample was run as sample #23Qn the plate, then the PDF will
be saved as “23.pdf". @

If the peaks appear unusually small agaln&baseline in the printed
C

electropherogram, follow the additiona tions in Appendix E -
Troubleshooting, 4. Printingand re-prj affected pages.

Printing: ID31Positive Control (PE) and SampeO

1.

v@*\
QP

7.

For ID31 Allelic Ladders noCe’gative Controls, use the associated ID print
views. Continue belowéVrinting the Positive Control and Samples.

In theProject Wind \er the Samples tab, select the replicates of one sample
and its correspo pooled sample (i.e. “trigger_swab_a”, “trigger_swab_b”,

y rigger_swaei nd “trigger_swab_abc”).

k th s button.

mples Plot window, select the plot setting from the drop down list titled
t>— ID31 PE and Samples”.

CR)'[ICG 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. Printing, and re-print the affected pages.

9. In the Samples Plot tool bar, unselect the blue dye by clicking it, an '}t the
green dye. With only the green dye selected repeat steps 6 and& f@r ¥e green
dye. Then repeat steps 6 and 7 for the yellow dye and red dyeg iNd¥idually.

10.  After all colors have been printed for one triplicate samp e,\%})eat steps 1 through
7 for the next sample in the injection until all samples | un have been
printed. 6

0

h¥4, 201 nsal version of procedure.
— Updated information on analyzing allelic ladders, naming runs, edit codes, and print parameters.

% Revised Step A.6 and B.4 for a change in the Results Group.

~Procedure revised to include information for YFiler.

, 2014 — STR project naming was standardized so that analyst’s initials are no longer required in the naming of
oject.

Back to Table of contents
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Quality Flags

The Pass(green square) symbol indicates that no problem exists. The Qe triangle)

symbol appears when there are problematic components such as missing size standar r off-
scale data. The Low Qualitired octagon) symbol appears when the result falls bel

defined threshold. %

Whether you identify a size standard problem or not, proceed to the sizing s CBQ f the manual
to individually check each size standard. 5‘

The following flags are visible in the Project Windowith the “Samples” ﬁb‘\?s}ected:

Quality Flag in “Samples” tab Code, |

Sizing Quality Override — This check §
box marks the samples that have had the x

size standard quality score overridden. @

This box can also be used to indicate | Q

the size standard has been reviewed\

Sample File Not Found- if the sof
cannot locate the .fsa files that
correspond to a project, a ye&nec K" SFNF
flag is displayed. Re-i t run intp

the GeneMapper® sofyarg.

Size Standard Not FOynd — A yellow

“check” flag is disp @ when no size
standard is foug®jn‘the sample. If a sige
standard hassigNae, it will be assigned pn SNF

SQ value 0"and “no sizing data” wijl
be digmsta in the “samples plot”
6 Windéw. )
C\s;:a e— This flag directs your
@ Q@ ion to overblown peaks whose os
. A Qp ight [RFU] exceeds the range of the
Q\ )collection instrument.
0 & Sizing Quality — Values closest to 1.0
K 0 are denoted by a green “pass” flag.
?\ O Questionable data is within the range d
O 0.25 and 0.75, and indicated with a
yellow “check” flag. Low quality data ig
Q within the range of 0.0 — 0.25 and SQ
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.

=h

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: Q

NO

Quality Flag in “Genotypes” tab Code

Allele Display Overflow — This check
box indicates that there are more allelgs ADO
at this locus than are displayed in the <

current window view.
Allele Edit — This box is checked when X'O
the allelic calls have been edited by thq @

analyst in the plot view page.

L'
Off scale— This flag directs your C§‘
attention to overblown peaks who

height [RFU] exceeds the range @ e 0S
collection instrument for eac

Out of bin allele — Displd yellow

“check” flag when pégks are outside of] BIN
the bin boundary peaks are called

o AQ Eiléle Number — This flag is a useful
Q¢

Jindicator of mixture samples, locus

height ard below 70%. This value can pe

Peak Height Dlsplays a yellow
“check” fl ratio between the
lowe @ e|ght and the higher alleld PHR

—t

Analysis Methods Peak Qualjty

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|

<

AN

Methods Peak Quality window.
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Quality Flag in “Genotypes” tab Code
Control Concordance— Serves as

quality assurance during STR analysis
A yellow “check” flag appears when thq

designated control sample (positive or cc \@

negative) does not exactly match the

defined alleles at each locus. (»Q

Overlap — It is possible to have two
allele size ranges that overlap, therefore a

yellow “check” flag is displayed when & OVvL v
peak in the overlapped region is called \

Qb‘

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

Reason for Edit Edit Code Reason for Edit Edit Codel
Pull-ups of peaks in any color \D
caused by a very high peak of 1 Non specific artifacts™ \
another color in the same P
basepair range of a sample Na)
Shoulder peaks approx. 1-4 bp 2 Labels placed on elevated v\ 6V
bigger or smaller than main pegk baselines \

AN
Spikes or peaks present i a\
Split peak due to "N" bands 3a colors in one sample Q 7
Split peak due to matrix over- 3b Dye artifact occysilg, at a 8
subtraction constant sca n
[
stutter in non-mixtures 4a Peak 9\ fprinted scan range 9
stutter preceding shoulder in a \
R 4b @ peak of range removed >
mixture c\
>20% stutter w/main peak /Peak(s) within basepair range .
: : 4c affected by overblown peak(s)
plateau in non-mixtures N

removed

This edit is applicable for st Qaks In non-mixtures in +/-4 bp positions for both
Identifiler®, MiniFiler®, Yfiled®\afd in +/-3 bp positions at DYS392, +/-5 bp positions at
DYS438, and +/-6 bp 0@) s at DYS448 for Y STR systems.

" This edit@p |
positi rlde

ref. ced a

eYor stutter peaks preceding a shoulder in a mixture in the -4 bp
and the -3, -4, -5, and -6 bp positions for Y STR Systems as

"@ er 27, 2010 — Updated edit codes and added MiniFiler.
AN¥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 . \

overblown peak(s)

removed (19
Sample shows presence n bk

of OL allele }\

No or poor size standard # &

Identifiler I

MiniFiler F
Yiiler M . Q(b
Do not rerun N/A \6\

System for Rerun Code
&

Parameter for Rerun Code l~ O
Normal (HCN) no code '\)
High (HCN) R ~N
1/5 dilution D2\

1/10 dilution

1/20 dilution 05

1/100 dilutio +~D.01

Re-aliqout 1 1ul

\n 2ul

L
N
H

Revis\g/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

| dentifiler Analysis Settings:

Analysis Method Editor - HID =

General (Alele | peak Detednrl Peak Qual'rtyl Guality Flagsl

BinSet |dentifiler_Eins |
v Use marker-specific stutter ratio if svailable
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 |0.0 0.0 0.0 0.0
To |00 0.0 0.0 0.0
Amelogenin Cutoff Ir

Range Fitter ... | Factory Defaults |

Peak Quality I Guality Flagsl

Peak Detection Algarithm: IAdvanced - l

Range: ~Peak Detection
Analysis Siziny

Partial Range LI IPartiaI Sizesj
Start Pt (2300 Start Size:|7s

Stop Pt |9000 Stop Size: |4SD
~Soothing and Bazelining
Stnoothing " Mone N
) X B
o Light lynormial Degree:
" Heavy ak \Windowy Size: 15 pts
Bazeling Window:  |251 % SR e
Peak Start: 0.0
~Size Calling Method Peak End: 0o
' 2nd Order Least Sgflahe

7 3rd Order Leagbsd
" Cubic SglinayterMigtion

& Local x ethiod
 Glol bW hethod
~

Factory Defautts |

OK | Cancel |

Ov &l Cancel |

Analysis Method Editor - HID %
Generall Allele I Peak Detector Guality Flags I

Sgraevs }:\\S

Homozygous min peak height

Heterozygous min pesk height

LAY

Maix peak width (bs‘ i 1.5,

£ 2
Pull-up peak@ \

~Heterozygote balance
Min pesk height ratio

Factory Defaults |

Analysis Method Editor - HID =

Generall AIIeIeI Peak Detedorl Peak Quality

Guiality weights are between 0 and 1.
Gwality Flag Setting:

Spectral Pul-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
Pazs Range: Loy Guality Range:
Sizing Quality: From IU-T"S to1.0 FromD0Oto |0.25
Genotype Guality: Fram 0.735 to 1.0 From00ta  [025

Factory Defautts |

OK | Cancel |

OK | Cancel |
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MiniFiler Analysis Settings:

Analysis Method Editor - HID

General | Allel | Peak Detednrl Peak Qual'rtyl Guality Flagsl
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 |

‘eak Quality I Guality Flagsl

Peak Detection Algarithm: IAdvanced - l

' Cubic Spling Interpolat

' 3rd Order Least Squares é

Range: ~Peak Detection
Aralysis Sizing Peak Ampltude Threshaolds:
PartislRange ¥ | [Parial Sizes 7 | Bls R
Start Pt (2500 Start Size: |65
s | A T\ ¢
Stop Pt |10000 Stop Size: |4DD
A I?s
~Soothing and Bazelining
Min. Peafadalf ) 2 pts
Stnoothing ' Mone
: 3
o Light PolyMgrnial =
" Heavy ¢\ gcicry Size: 15 pts
Baseline Window: |251 pts rll_ reshold
cak Start 0o
~Size Calling Method K End: o0
" 2nd Order Least Squares

Factory Defautts |

OK | Cancel |

Analysis Method Editor - HID =

Generall AIIeIeI Peak Detector

Guality Flags I

~Signal level

Homozygous min peak height

Heterozygous min peak height

~Heterozygote balance
Min pesk height ratio

&

»

Peak morphaology

Max peak width (hasepairs)

.
P
e
-

Pull-up pesk

Pull-up ratio

a0
50
0.7
5
0.05 ‘

TN

Factory Defaults |

" Local Southern het
7 Global Southern Mfth
O\
A N
N

OK | Cancel |

An. lysis Method Editor - HID

Guiality weights are between 0 and 1.

enerall AIIeIeI Peak Detector | Peak Quality

Ewality Flag Setting:

Spectral Pull-up IF
Eroad Peak IF
Cut of Bin Allele IF
Cverlap W

Control Concordance
Lowy Peak Height

Off-zscale

EEER

Peak Height Ratio

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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Y Filer 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

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

Biaseling Window: |51 pts (

Srmoothing

Min. PeakiNglf : 2 pts
Palyndigisl De B 3

~Size Calling Method

x|

Peak Qual'rtyl Cuality Flagsl

Peak Detection Algorithm: IAdvanced - l
~Peak Detection—h

Peak Amplitude Thresholds:

B: |?5
G: I?s

Y: |7S

yirNow Size: 15 pts
ezhold
k Start: 0o
eak End: 0.0

" 2nd Order Least Squares

" 3rd Order Least Squares

 Cubic Spling Interpolati O
% Local Southern Met
7 Global Southern b

OK | Cancel |

Generall AIIeIeI Peak Detectao

~Signal level

Homozygous min peak height

Heterozygous min peak height

Heterozygote balance
Min pesk height ratio

~Peak morphologyﬁ—e I

Maix peak width (hasepairs) > |1 5

Pull-up pesk
Pull-up ratio \

5 .C

&
~allele numbe?
e eMggctetglietes

KQ)
v

-

Factory Defaults |

Generall AIIeIeI Peak Detector | Peak Gualit

Guality sweights are between 0 and 1.

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
Ovetlap 0 Peak Height Ratio ID.S I
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 |

‘QO

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
REDEFINING THE SIZE STANDARD

1.1. PROBLEM: “No Sizing Data” message; red octagon in SQ column

E:!Samples Plot

File Edit View Tools Alleles Help

Plat Settitg: I.&.nalysis ey _I P-Ll] ‘ ‘ Panes: |2 ” |..|_.|_-| |i|=£|

Sample File |Samp1eNam

o | A i || Dl ] | 4
|squ|us |sq (iv

75._C10_06 fia |'15 .FOE B1A H | | D
0 B 1z 18 24 B0 86 4% 48 as\'@ 73 56
@ [ Mo Sizing Dsta: 75-_C10_0fea %

QN
a. Select the flagged sample in t&gmmﬁmf the Project Windows

shown in the picture below.

L

|? JGeneMapper ID v3.2.1 - Size Standard Test - gmid Is Logged In =lojx

File Edit Analysis | Wiew Tools Help

L
I"Ei‘ = @] || % Samples Chrl-Shift+1 ‘ | > ‘ HK\"Q:‘ ||Analy3is \iewr ﬂ m | | @ = || ey
\J

Genotypes Chrl+Shift+2
E-EIP | Samph
il ES_I Sample Info Chrl+FL |
L St Arglsi hod Fanel Size Standard Run Mame SE0 | SFME O |SWF 05 |SQ 0 |UD1
f ' 031 LIZ-250-340 Caopy of Run -
! EPT Data Chrl+F3 ikl - . . . . —
A 031 LIZ-250-340 o 1R
2 Full Yiews ] N Nl sl opy of Run_ ] ]
3 P DR ity sis D31 LIZ-250-340 Copy of Run_ E mmm
4 v Show Navigater CLrSHift D A ralysis D31 LIZ-250-340 Copy of Run_ E mmm
5 - to[ID Bnalysis D31 LIZ-250-340 Copy of Run_ E mmm
B T2-EMEG 5 |Megative Contre |10 Anabysis 031 LIZ-250-340 Copy of Run_ . . . . -
T3-Allel ghlielic Ladder |0 Analysis 031 LIZ-250-340 Copy of Run_ . . .
- G 74.03 09% f|Positive Cortrol [ID Analysis D31 LIZ-250-340 Copy of Run_ E = ]

»

0 ............. I Gtom
K 0\} From theView drop down menu, select Raw Data - this will show what
O the sample looks like. If raw data is visible, and after analysis there is “No
Q 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 — |0
b Analysis Wiew Tools Help

I"Q]” % %H Mll!l]!l J_UH E@ || ." ‘ ||Tab|ESeﬁing:H.ﬂ.nalysis\fiew leH @*%
Infa Raw Dsta | EPT Data | \ 7

—ra-_C10_06 fza 3

1] 1000 2000 2000 4000 3000 E000 000 v 1] 000

160001
12000
2000

40004

104

Kl

é\)

Completed.
Raw data shows poor quality inj ct@s injection fails:

eneMapper ID ¥3.2.1 - Esther111808_90H - . .1 Is Logged In ;l_
Edit

ﬁ- @H% Gﬁ”ﬂm J_|_[|| | HP 6 ||TableSeﬁing:H.ﬂ.nalysis\iiew ﬂm”@ %HJ

Analysis  Wiew Tools Help

4000 A000 &000 000 2000 anon
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() 5ize Match Editor

File Edit Wiew Tools

DATE EFFECTIVE APPROVED BY PAGE
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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.

Using the magnifying tool, zoom in on the area that appears th
mislabeled.

X b & ||

67-_C09_05 fsa

Size Matches | Size Calling Curve l N \

A
Sizing Quality = 21.0% Duernide 50 ﬁ

S

1600 138150160 200

100 300 350 450
a0y ano an s00
1200

1000

1300

. Q
200, \
’ T T T s -:"-_ gﬁ R T T
P — N
v

e.

kg Edit

Left click to selectshe
highlighted in bl e

Right click @é peak which is mislabeled, a menu pops up, with add,
e.

ak that needs to be changed. The peak will be

deleteé‘r,@ g

Size MmChEEhialling Curve I
\

Sizing Quality = <1.0> Chverride 5102 |

16 200
< -~ 200 350 400 450 4a0

S00

S000 w00 sooo

Ok | Cancel | Apply |
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. 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, selebhange a dropdown list appears w

the choices for that size standard. Choose the correct one. ThePpQ will

be re-labeled.

(¥ size Match Editor

File Edit Wiew Tools

x|

X b &

§7-_C09_05.fsa

Size Matches | Size Calling Curve

Sizing Quality = <1.0=

o0 Add.

1600
350
Delete

1200
200

400

T soon 0 soon

Owerride S0 |

O
%

G

R
S

!

™
N

»

Once e changes are made, click on Applgpply the changes. And
t

kto close the window.

om 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.

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

GENEMAPPER ID — TROUBLESHOOTING GUIDE

DATE EFFECTIVE APPROVED BY PAGE
E:!GeneMapper 1D ¥3.2.1 - *Size Standard Test - gmid Is Logged In = | Ellll
File Edit Analysis W¥iew Tools Help
E‘FD@]H% ||MMJ_UH. lllI ||>‘||Tab\eSeﬂlng‘||Analys|sV|ew jm”,@éHm |
Samples I Genoty'pesl >
Status |Sample Mame Sample Type  |Analysis Method Fanel Size Standard Fun Marme SO0 |SFNF - |SHF |05 |SG |UD1
1 B7-031105 0930 .| Megative Cortre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . | N
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_ . . \ l
B T2-EMEG 030905 |Megative Contre |ID Analysis D31 LIZ-230-340 Capy of Run_ . %__
T T3-Alleleic Lackde | Allelic Ladder |10 Analysis L3 LIZ-250-340 Copy of Run_ A ) .
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_ . =
KIF C
Progress Status ..

N

K. Click on the green analyze butt! ® in theé’bar to re-analyze that
sample with the redefined size standarg”

2. ADJUSTING THE ANALYSIS DATA START @?AND STOP POINT
RANGE

2.1. PROBLEM: The data is too e Ieft or right of the injection scan
range, or the size standard [ out of the analysis range and therefore
labeled incorrectly.

a. From theVie down menu, select Raw Data.

In the v@ a view, choose a start pdietween the dye blob region that
b appe&(s t the beginning of every injection, and the first required peak of
thegsize standard by hovering the mouse pointer over that peak on the x-
ﬁ At the bottom of the screen you will see that the data point and RFU

isplayed 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

K high RFUs and the software uses the highest signal in each color to
?\ determine the Y axis cut-off in the plot view.
QO C. Choose a stop poirnywhere 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:

NOTE:

For Identifiler, 100bp to 450bp minus the 250bp and 340bp peaks.
For Minifiler, 75bp to 400bp minus the 250bp and 340bp peaks
Analysis Methods peak detector tab must start at 65bp and

order to properly size peaks. This is because't@rger Le

Squares is the size calling method used.) \(1/
My

For Yfiler, 75bp to 400bp minus the 250bp
If the data in an Identifiler run is too far tqt ht and the last
two peaks of the size standard (490 bp.a 0 bp) are cut out of
the visible range (as seen in the raw iew), the run can still
be analyzed by selecting the size stgndard named “L1Z-250-340-
490-500". In this case your st Tt for the analysis range
should be set to 10,000. Addis y, QC should be notified to

inspect the instrument as thi urrence is usually indicative of
a polymer leak. ’\

he
pin

e. From theView drop down m@\select Samples to return to the samples

tab.

O

then double click

f. Select the analysigm d in the project window to highlight it blue, and
é\pen it.

fE;!GeneMapper ID v3.2.1 - *A benal20407_7ZL - gmid Is Logged In
Fil= Edit Analysis Wigky N[00l Help

=101 x|

i = \hﬁﬁ 11 1l b & Table Setting: [analysiz vi.. vlm Jo= ﬁa|

WS Genm'fpesl
Status | Sample Mame

Sample Type

|ty sis Method

F3-Allelic_Ladder

Allelic Ladder

ID Analysis

Panel

Size Standard

34-113007 .1000P

Positive Control

ID Analysis

LIZ-230-340

LIZ-230-340

FFF

35-239 b _Campo

Zample

ID Analysis

LIZ-230-340
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. The Analysis Method Editor window will automatically open to the Peak
Detectortab.
Analysis Method Editor - HID @
Generall Allele F'EﬂkDEtEC'tDrl Peak G!ualrtyl cality Flagsl
Peak Detection Algorithin: [advanced =] (L
Ranges Peak Detection \
Analysiz =izing Pesak Amplrtude Th
Partisl Rarge | [Partial Sizes ¥ | I—
kR | = 75 75
Start Pt: 2500 Start Size: |73 o ls
Stop Pt [S000 Stop Size: (450
=mocthing and Baselinincg \'
h. In the Ranges section, change tth @omt and stop psinecessary.
The only other setting that can ged in this window is the Peak
Amplitude Thresholddor the ¢ the size standard. If the size

standard produced a low R ignal this setting can be lowered to 25
RFU only in orange for | r, MiniFiler and Yfiler.

Click OK. C)
o

J- When you re x hsamples tab, you will see that the samples have a

green arrow, status column signaling that a setting has been modified
and it ne@be re-analyzed.

b Cli k@ﬂe green analyze buttl ® in the toolbar to re-analyze with
@ t&ﬁodified setting.
*

3. \@hotyp — Locus Specific Quality Flags
3.1. BLEM: You see “no room for labels” in the panes of the Samples Plot

K indow.
v

In theProject Windowselect the Genotypes tab, and then click the plot
button (Analysis ->Display Plots or Ctrl+L). This plot window dispky
each locus in a separate pane; this is called@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 create@ll-up.

C. These pink lines can be turned on or off from the plot window '}ecting
View - “Off-scale peak indicator” from the pull down me hat

the off scale peak indication is checked on.

Samples tab Genotypes tab &
xO

Plot button

— ol =
File Edit analysis view gToolefl Help N
cf o= || 5% By | il L1 WS || e @ ||7enie setting | |[anatysis view ~|B| 83|
=-EpPraject | | Samples | cenctypes’ P el
- cor [Fun Mame  |S@0 [SFWF s (o5 [sa

5 _
2 02-£041307 101 % | Posttive Control Copy of Run_ [] H H (=
3 035-2041307 1012 | Negative Cortre|ID Analysis 5 LIZ-250-340 Copy of Run_ [ ] H H B
a Od-Comp 25-34 | Sample 1D Analysis CZE ) LIZ-250-340 Copy of Run_ [ ] H = m
5 05-Commp 28-35  |Sample ID Analysis N =) LIZ-250-340 Copy of Run_ [ ] [ | [ | [ |
6 O6-Comp 25-3C  |Sample D &nalysis \ I LIZ-250-340 Copy of Run_ [ ] [ | [ | [ |
T = ' =

|Status [Sample Name

[Sarmpl
mp

le Type | Analysis Method
e [ RN Y SIS

01-2lielic

1D Analysis

Analysis Completed. E % i I sto
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Locus Specific Quality Flags

f_?_::l]enotypes Plot -10] =l
File Edit “iew Tools Alleles Help
Plat Setting: IID Analysis LI @ | | Panes: |2 ‘I
[ | | | o |
Samnple Name |us |nn-r |mm |LPH |sw |m |nn |r.:r.: |nvx.!
34—M50207.1600H§|- | | |- |- | |- | |-
[DE51338
300 310 320 330 340

A
0 4 T
[ FE
Pull-up 32043 339.13
o7 5873
from a

7858 RFU
peak in the 1 o
blue CSF 4445
locus
34—1!.!]50207.16001"1!|- | | |- |- | | | |-
[D17s433 o
100 110 N
4000
n
oL
22| Pull-up P
from a R— Pull-up from
7672 RFU ‘ ’ = a 8559 RFU
peak in the 12115 peak in the
green D3 \ blue D8 locus
locus
O -

o~
% Regaﬁg&s of peak height, if the pink off scale indicator is not triggered,
thé@mple does not need to be rerun.

. @ e pink off-scale indicator is triggered, do one of the following (may be
C‘JQ @ team specific):

I. Remove all peaks in the sample and run at a dilution (oversaturated

OC) single source samples with plateau shaped or misshaped peaks or
mixtures)
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NOTE:

4. PRINTING

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 %e
base pair range. Rerun at a lower parameter (if applicable) ha
dilution.

The quality flags in th&enotypesvindow indicate locus s le/
problems. If a yellow “check” flag, or a red “low quali % result in
any of the columns, refer to the appendix A — “Qual gs” for a
description of the flags and the problems they@ '

The locus specific quality flags can only bwie ed in the Genotypes

Plot window. O
ey
6\0

4.1. PROBLEM: The peaks in the print@ﬁiectropherogram appear unusually

small.

a.

The maximum RF% sgah in each color is used to calculate the Y axis

cut-off value for t ot display.
When the a range includes too much of the dye blob region that
appears eginning of each run, the Y axis cut-off will be very high

beca blobs in the beginning of the run generally have high RFUs.
@t, the true peaks will appear really small in the plot display.

just the Y axis cut-off, move the mouse pointer over the numbers on
e Y axis. Notice that the pointer will turn into a magnifying glass.
While holding the left mouse button down you can move the magnifying
glass up and down the Y axis and a box will form outlining the area to be
zoomed in. Choose a level directly above the tallest peak. When you
release the left mouse button, the area will automatically zoom in.

If you need to zoom back out to the full range, double click on the Y axis
while the mouse pointer is in the magnifying glass form.
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High RFU dye blobs e —

exceed the detection | J

thresholc — |

Box outlining the _—p

area to zoom in

L

[X 1567 ¥ 224] Qv\

100 200 200

'y L A
12 2 14
126 57 22025 20047
74 E 17 %

e. Do this individually for each color where theﬁeak display is affected by
the high RFU blob region. \

f. Print the electropherogram as dey@n section H. Printing

5. ALLELIC LADDER

&
S

5.1. PROBLEM: All of the peaksﬁﬁgadders and my samples are labeled

“‘oL”.

Sample Typeolumpn

A\

e project window and rerun the analysis.

Make sure that on% lic ladders are designated as “Allelic Ladder” in the
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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@
Display Plots button in the toolbal!'f”!“!I

b. Turn off all colors except the color in which the OL appear\(u})’ng the
o R N

quick select color buttons in the tool

C. Turn the bins on by clicking on the Show Bimsttonwe toolbar.

d. Zoom in to the locus where the OL ap Z? The bins for that locus will
be shaded in grey and you can detegthf)® what the true allele would be.

S
S

6.1. PROBLEM: How do | know G)@ory of an allele that was edited?

E

6. ALLELE HISTORY

a. Double click on t
that peak. Wh

lele and a window opens with the allele history of
allele is created by the macro, it will read
Allele Calling Algorithm” in the comments section.

exam le 15.2 was edited as pull-up. The action column describes
b what Yyagldone to the peak and the comments column contains the editing

co%

X
=zer Mame |Moadification Date Action Comments
K genicd 20081247 1651160 [Created  |Genetdapper HID Allele Calling Algorithm
v grnic 2005-12-17 16:95:535.0 |Edited 1
[ 2
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? \Q)

Select all the samples in the sampias of the project window Click th
Samples Plot button to view the electropherogram. [Vibe drop

select Allele Changes. Any peak that was called and subseq eleted will
appear with a strike out as depicted below. \'\

mem ey view =1 || _eares F__ =l | e | | S i

i | | el | | il |5 | |
Sample e [Smnmte e [sao[os [se
GruaceL Y. =TI [orosserr < | I =

[DESTITS ] [G2TSIT 1
201

a00

g & 2 2

O ;

7. SAMPLE HISTORY KO\

7.1. PROBLEM: How o@ﬂ see the run log for a sample to determine how the

run was |nJe analyzed?
? prOJect windowunder the samples tab, select the sample(s) of
D
6)0 & rom theView drop down menu, select Sample Info

K This view contains all of the information pertaining to the sample

O including error messages, current settings, run information, data collection

settings, and capillary information.

O
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8. TYPOGRAPHICAL ERROR IN SAMPLE
8.1. PROBLEM: There is a typo in the sample name.

In the project windowinder the Samplesb, click on the sample name in th
Sample Nameolumn and correct the error. (1/

9. TABLE ERRORS b‘
9.1. PROBLEM: An error message occurs when making tEi &b table.

If you get an error message, this means that you hq ported the combined table

while still in “Analysis View”. @

Run-time error 13" .
Mu:rusuft ¥isual Ba x|
Type mismatch 6
§ ! "_\ Tvpe mismatch
[

Continue | End | Help |

Click “End” or “OK” ﬁ\ekik)se the error window, and close the excel worksheet
without saving. G to your project in GeneMaPpBr. In the Project

Window cha able setting drop down menu to “Casework”. Re-export the
%nblned t Ie en re-import into a new excel worksheet.

X\ Q)Q

, 2014 — Procedure revised to include information for YFiler.
August 14, 2015 — Removed References to PowerPlex Y.

/ 2010 — Initial version of procedure.
septdmber 27, 2010 — Updated procedure in Problem 3.1 to indicate what to do when off-scale indicator is triggered.
AP
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References —Allelic Ladders, Controls, and Size Standards

| dentifiler Allelic Ladder
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| dentifiler Positive Control

——— —
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YFiler Allelic Ladder
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YFiler Positive Cont

rol
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Y Filer Size Standard (LIZ GS500)
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Revisioh 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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Default Table and Plot Settings

TABLE SETTINGS — ANALYSIS VIEW: SAMPLES SETTINGS

[ ] Table Setting Editor

x|

Genersl Genotypes
~Samplas Table Settings
~Column Settings:
Shows |Colurmn Fittering |Content
1w et Showr Al Recards M
2 | |ZampleFile Show Al Records
3 | |5smple Mame Show &l Recards
¢ |7 [SampleDD Shiaw Al Records
5| |Comments Show Al Records
6 |7 [Ssmple Type Show &l Records |
7 | |Specimen Category Show Al Records /A
& |[@ |Analysis Method Show Al Records
3 |7 |Panel Showe Al Recards
10| [F  |Size Standard Show &1l Records &
M| hefestri Show &1l Records n
12 | rd |Run Marne Shoew Al Re-:c-rds( ‘v
13 | r |Instrumerrt Tipe Show All Redyds s
i' r |Instrumer'rt D Show AEI#N}
15| |RunDate & Time th&Ms
16| [~ |Reference Data Wm{emrdg JlN"’A
17| @ Sizing Guslity Overriddeﬂ All Recards i
18 | fFa. |Sample File Mot F ﬁ "'ghow Al Recards |
Shaorer All Records MiA
Showy Al Records i
Shavee All Recaords i
Shaoeer All Records M/
Shaowr All Records
r‘% Uszer Defined Column 2 Show All Records
IT*J Uszer Defined Column 3 Showe All Records
Q(- Al | &
Shioy | Hide: |

~Font Setting=:

Fart: |Arial

size: |11

ok, | Cancel |

NO
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TABLE SETTINGS — ANALYSIS VIEW: GENOTYPES SETTINGS

() Table Setting Editor x|
General | Samples GE
~Genotypes Table Settings:
Column Settings: Fart Settings:
Showe | Column Fittering Conterd | \
_ Fort: |&rial
11 | Sample File Showe &l Recards =l
— Size: [11
2 | |Sample Name Show Al Records N
4
3| |SsmplelD Shiowe Al Records ~
4 - Run Matne Show &)l Records b‘
5 | |Panel Show Al Recards Q
B | |Marker Showe All Records 0\
7 |@ |Dve Show Al Records [T \
5 | Al Shaowe &l Recards @'
. *
8 Size Show &l Recards \Q
- Height Show &l Records e K
1| |Pesk Area Show Al Records C'>
12| |DataPoirt Show Al Records gy I
13| |dutation Showe All Records
14 |7 |AE Comment Shaw Al RECN
15| Irtegration Comments Showw Aw M
16 | @ Allele Display Overflow Sh ards /A
17| 7 Allele Ecit &A‘II Records  |[MWA
18| it Frotn Clustermgmw Al Records P&
19| 7 @ \J |Sh0w &l Re-:c-rds -]
7 >
& e‘ :hnw | Hide |
A
N
K lisle Seﬁ%
?\ omumber of Alleles |1 ] I Keep &llele, Size, Heiatt, Area, Data Poirt, Mutation and Camment togsther
oK Cancel
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TABLE SETTINGS — ANALYSIS VIEW: GENOTYPES SETTINGS (continued)

(# ) Table Setting Editor

General | Samples ;!

x|

Fort Settitgs:

Font: |&risl

Size: [11

Q>

O

&
&
N

O

¥

et A\
&

—ienotypes Table Settings:
Colurmn Settings:

Showy | Colutnn Fitterirg Canteni
200 | Sharp Peak (M) Show &l Records  |MA [+ ]
2|7 |One Basepair Alele (M) Showe Al Records |
22| [T |Single Pesk Artifact (M) Show All Records | P&
23| [T |nlt Peak (M) Show &)l Recards A
24 | [ |Outof Bin Allelks Shaw &l Recards |
25 p Peak Height Ratio Showy Al Recards A,

26 |7 |Low Peak Height Show &)l Recards A
2| ¥ |Spectral Pull-up Shaw &l Recards | NA
2B | [ | Al Mumber Show &l Records | M
29| 7  |Broad Pesk Shaw &l Recards |
30T |Paukle Peak (SMF) Show &)l Records (A
[T |Marroe Bin (3HF) Show &)l Records M \
32| |Cortrol Concordance Show Al Records @ MY
3| |Cverlap (HID) Shaw Al Rec& &
3|7 |CrossTalk Shovw Al @s‘ A
|| [7 |sendtype Guality Sho g:ordg MIA,
36| Uzer Defined Column 1 lﬂ A Fecards
W Uzer Defined Columnr \“W Al Records
)

| @efined Columnv Shiaw &l Records B
‘\ e‘ hoe | Hicle |

a2 N

llzle Setting: N

?S

ONumber of Alleles |1 =1 - Keep tllele, Size, Height, Area, Data Paoint, Mutation and Comenent together

oK

Cancel
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TABLE SETTINGS — CASEWORK VIEW: SAMPLES SETTINGS

(¥ Table Setting Editor

General Genotypes

—Samples Table Settings:

rColumn Settings: Font Settings:
Showe | Colurmn Fittering Content - A
1 | | Status Show Ml Records | MA rert |Al’lal %
2 | |=ampleFie Shawe All Records = IH \
3| W |Sample Mame Show Al Records v\ N
4 |7 |SsmplelD Showy &l Records Q
5 | |Commerts Showy Al Records
B | |Sample Type Show Ml Recards | 0\
7 |F |Specimen Category Show All Recards | M \
§ | |Analysis Method Show Al Records . @
8 | |Panel Show Al Records 60
10| [ |Size Standard Showe All Records
1|7 |Matrix Showe & Records
12| @  |RunMame Shaw Al Records v §
13| [0 |Instrument Type Showe Al Rec%ds \J
14 | [ |Instrument I Show A RE%
15| |RunDate & Time Sho A‘QE 3
16| Reference Data Sh Vx?cgrds riA,
17 | W& Sizing Cuality Owerridden %Q;" Recards HIA
18| [ |agmple File hat Fou 1) Show AllRecords {MA
Hr— @ fot Fou Show Ml Records | MA
504 A Jize StandA e | Shoyy £l Records | N
ﬁ? Off'si hd Show Al Recards RA
2V [ty Show &ll Records |
K u| gMDefined Colurn 1 Show &l Records
v %@ U=er Defined Colurmn 2 Shoyy Al Records
\j’ User Defined Column 3 Showe &l Recards
| | B
Showy | Hidle |
ok | Cancel
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TABLE SETTINGS — CASEWORK VIEW: GENOTYPES SETTINGS

(¥ Table Setting Editor x|

General | Samples

~Genotypes Table Settings:

~Column Settinos: Fort Settings:

Showe | Colurmn Filterit Conterd A\
11 | Sample File Show &l Records L= rert IAl’iﬁd %
2 |7 |=ampls Mame Shawe All Records = IH \
3| |SamplelD Show Al Records v\ N
4 | [ |RunMName Show Al Records Q
s Panel Shiowe &l Records
B | |Marker Showe All Records 0\
7w Dy Show allRecards  |M& \
5 Al Show All Records . @
a |- Size Showe &)l Records 6\0
10 Height Shiowe &l Records e K
1| [T |Pesk Area Show Al Recards c:>
12| |DataPoint Show All Records v Q
13| |Mutstion Show All Recards J
14 |7 |AE Comment Shawe Al RE%
15| Integration Comments Sho AQ; ]
16| 7 Allele Dizplay Crverflow Shy kords A,
17| [@ |Alele Edit @,ﬁfu Records |

S~

r it From Clustering SNF‘I) Show Al Recards | PUA

|_— Shaw &l Recards | d

. | E

Shioe | Hicle: |
(Poears
v Mumber of Alleles IF ™ Keep Allele, Size, Height, &rea, Data Point, Mutation snd Commert together

Ok Cancel

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

GENEMAPPER ID — DEFAULT TABLE AND PLOT SETTINGS

DATE EFFECTIVE
05-01-2015

APPROVED BY
NUCLEAR DNA TECHNICAL LEADER

PAGE
244 OF 435

TABLE SETTINGS — CASEWORK VIEW: GENOTYPES SETTINGS (continued)

(¥ Table Setting Editor x|

General | Samples | Genatypes]

~Genotypes Table Settings:
rColumn Settings: Fort Settings:
Showe | Colurmn Fitterirg Conterd L\
Forit: |&rial
20| |Sharp Pesk ) Show &l Recards (M =] I %
21| |oneBasepair Alele M) |chow sl Records N size: f11 N
22| |Single Peak Artifact (M) |ghow All Records NS \ M
23| [0 |Splt Peak (M) Show &l Recards | Qt ;
24 I_ Cut of Bin Allele Showe &l Records VA,
25| [0 |Pesk Height Ratio Show All Records M O\
26 I_ Lowy Peak Height Showy Al Recards A, \
27 I_ Spectral Pull-up Showe &l Records [, @
*
2|0 |Alels Number Show &l Records M E\Q
29 I_ Broad Peak Show Al Recards I K
a0 I_ Doukle Pesk (SMPY Show Al Recards IR, é
-
3| [T |Marrow Bin (SME) Show 4l Records - ,
320 Control Concardance Show Al Recards \L\lﬁ
&
33| |Overlap (HID) Shaw &l RE% NS,
7 |Cross Talk Sha AQE Lo (M
A Genotype Quality =h kords TN
3| Uzer Defined Column 1 %;AII Records
y_4
TN lzer Defined Columre ’ Showr Al Recards
38| T befined CwS Shaowe &l Recards I~
| »
S g
\ @ Showy | Hicle: |
K Allele SEﬁ@
E 0Numl:)er of Alleles |1 5 - 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 v
2 | ¥ Sarnple Marme \

\
>

4 ] Sizing Cuslity Owverridden

5 | W Off-zcale é
B |« Sizing Guality @\
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v
Y

S
e

Generall Sample Heacer

izing Tablel Labelsl Display Seﬁingsl
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Analysis View: Genotype Header
i

~Genotype Header Settings:
Showy | Column
U = | Sample File =
2 |\¥ Satnple Matne
3 - Parel
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PLOT SETTINGS: PRINT — YFiler SAMPLES

Print — YFiler Samples: Sample Header
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Print — YFiler Samples: Sizing Table
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Print — YFiler Samples: Display Settings

Plot Settings Editor
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—When Opening The Plot wWindow
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PLOT SETTINGS: MINIFILER ANALYSIS VIEW

MiniFiler Analysis View: Sample Header

Plot Settings Editor x| \@

~Sample Header Settings:
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MiniFiler Analysis View: Genotype Header
x|
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PLOT SETTINGS: PRINT — MINIFILER ALLELIC LADDER

Print — MiniFiler Allelic Ladder: Sample Header
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Print — MiniFiler Allelic Ladder: Sizing Table
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Print — MiniFiler Allelic Ladder: Display Settings
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Print — MiniFiler Controls: Display Settings
x|

Bispiay Sefiings |
Hwihen Cpening The Plat Wind o \@

" Use the display settings last used for this plot
¥ Use theze dizplay settings:

~For bath Sample and Genotype plots: %Q

Panes: 4 ;I \
T aalll] b JF dl% % v
=B IBSSEFJSWS "I N Dis |Sc:a|e indivicually d \

|7 Toolkbar |_ Showe Off-zcale v\

—For Sample plat anly:

LIl Il \
=1 T xO

—For Genotype plot anly: @

Marker hargin: IS_ b ﬁ@

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

GENEMAPPER ID — DEFAULT TABLE AND PLOT SETTINGS

DATE EFFECTIVE APPROVED BY PAGE
05-01-2015 NUCLEAR DNA TECHNICAL LEADER 282 OF 435
PLOT SETTINGS: PRINT — MINIFILER SAMPLES
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STR Results Interpretation

Allele Calling Criteria Q)

Results are interpreted by observing the occurrence of electropherogram r the
loci that are amplified simultaneously. The identification of a peak as aRflje®is

Xsr ed by the
ragment. See

determined through comparison to the allelic ladder. An allele is chargc
labeling color of the locus specific primers and the length of the ampli
the Appendix for a listing of each locus in each multiplex.

For each locus an individual can be either homozygous and@?fone allele, or
heterozygous and show two alleles. In order to eliminate gossible background and stutter
peaks, only peaks that display intensity above the mipi threshold based on validation
data — 75 Relative Fluorescent Units (RFU’s) — are as alleles.

A. Computer program processing steps f ’@ata:
1. Recalculating fluorescence S using the instrument-specific spectral
file in order to correct for erlapping spectra of the fluorescent dyes.

2. Calculating the fr mgl)ength for the detected peaks using the known in-
lane standard fra%gnts.

3. For Identifil KIdentifiler 31, Minifiler, and YFiler (systems with an
allelic lad -~ comparing and adjusting the allele categories to the sizing

of th Rlgctrophoresed allelic ladder by calculating the off sets (the

diﬁef@ between the first allele in a category and the first allele in the

al %Iadder at each locus).

\A 4. @or Identifiler 28, Identifiler 31, Minifiler, and YFiler — labeling of all
& sized fragments that are above threshold and fall within the locus specific
0 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
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Il. 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 L@ot to
remove any labels for potential DNA alleles. All edits must have a referenc ié}w on the
editing sheet. When in doubt leave the peak labeled for review. Mixture %es must
be edited conservatively and only electrophoresis artifacts can be elimir\@ Peaks in

stutter positions cannot be edited for mixtures, except when masked, 4).

A. Pull-up &\

1. Pull-up of peaks in one color may be due to yeNMigh peaks in another
color. Pull-up is a spectral artifact that is gged by the inability of the
software to compensate for the spectrab& ap between the different
colors if the peak height is too high. @

*

2. The label in the other color will basepair size very close to the real
allele in the other color. The %h hat is considered an artifact or “pull
up” will always be shorter t e original, true peak. It is possible for a
particularly high stutte in for example blue or green, to create pull
up in red or orange.

3. Spectral artifact @d also be manifested as a raised baseline between
two high pea i n indentation of a large peak over another large peak.
Labels pla such artifacts can be removed and is known as “spectral

over-s @ n”.
B @ulder\

‘\A Sho Qeaks are peaks approximately 1-4 bp smaller or larger than main
Q al = Shoulder Peaks can be recognized by their shape; they do not have the
0 e of an actual peak, rather they are continuous with the main peak.

v O
&

Back to Table of contents
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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 termi %lhe

amplified product (“N+1” band). Since allele calling is based on N+1 a
complete extra “A” addition is desired.

1. Split peaks due to incomplete non nucleotide template &igﬁon should
not occur for samples with low amounts of DNA '\
\ attributed to an

ut.

2. Split peaks can also be an electrophoresis arti
overblown allele. Additional labels can be edit

3. Split peaks may occur in overblown sa
over-subtraction. For example, an ov
top where a pull up peak is presentg
will also display over-subtractiorfi
instance, the allele call on the

or amplicons due to matrix
n green peak may dip at the
e and in red. The yellow peak
a dip at the peak’s crest. In this
and peak is usually edited.

D. Stutter — 4bp smaller than the lele for most systems, 3, 4, 5 and 6bp
smaller that the main allele for r

(Peaks one repeat unit @er or multiple units shorter than the main allele may be
stutter, but is rare.) 5\$
The mac each system has an automated stutter filter for each locus

1.
6 (see gppemdix for stutter values)

ved if they are within 20% of the larger peak for Identifiler and

CJQ @@ iler.

Ig’%ﬁlition, for single source samples, potential stutter peaks may be

Identifiler 31 samples have been shown to occasionally display peaks 4 bp
longer than the main allele.

Back to Table of contents
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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 autom IIy
removed. In this case, the stutter peak can also be removed for

5. Peaks that are overblown with RFUs above 7000 (and thus eak
height has plateaued), will often have a stutter peak that witl Bg more than
20% of the main peak. If the sample is not a mixture, th er peaks for

the alleles above 7000 RFUs may be removed. \

This category should be used if a labeled peals@used by a not-previously
categorized technical problem or caused by % pecific priming in a multiplex

reaction. These artifacts are usually eagil gnized due to their low peak
height and their position outside of the range.

For YFiler™, this edit is applicable@&rtifacts at the +/- 2bp position for
DYS19.

X
Elevated baseline \

Elevated or noisy ba% may be labeled. They do not resemble distinct peaks.
Sometimes, an el baseline may occur adjacent to a shoulder peak.

- 5

s
@faﬂy a spike is an electrophoresis artifact that is usually present in all
@ ors

Non specific artifacts

&
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2. Spikes might look like a single vertical line or a peak. They can easily be

H. Dye Artifacts b‘

1.

Removal of a range of allel

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, %an
zoom in and confirm the spike. &

Spikes may be caused by power surges, crystals, or air bb{?)lgs traveling
past the laser detector window during electrophoresis.

\'\

Constant peaks caused by fluorescent dye tha%not attached to the
primers or is unincorporated dye-labeled prMers. These “color blips” can
occur in any color. Dye artifacts commg\h ccur in the beginning of the
green, blue, and the yellow loci right a@ e primer peaks (Applied
Biosystems 2004 a and b). . Q

These artifacts may or may n(@ear in all samples, but are particularly
apparent in samples with Iit@) no DNA such as the negative controls.

O

Mixed samples which c@n overblown peaks must be rerun. Refer to the
GeneMapper ID Ana@ ection for more information.

All manual removals o Qlabels must be documented. This also serves as
documaptation for {he nical review. Check the appendix for the correct peak
assignr%ts to gacheellelic ladder and the expected genotype of the positive control.

5
7 O

> &
v
QO
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Detection of Rare Alleles

A. Off-ladder (OL) Alleles

1.

allelic ladder or may be a migration artifact. To ensure that jy ta
tance of

A peak labeled as an OL allele may be a true allele not repreS%d in the
r

migration artifact, an OL allele must be confirmed by an t?\i
the OL allele from any sample that was run separately. %‘

least one full basepair from a true allele, it is li t a real off-ladder

Examine the OL allele closely in comparison to t I\\dder. If it is not at
allele. e §

ff-ladder allele (ex., ifitis
allele call), the sample should
ine the correct allele call.

If an OL allele does not appear to be a
0.55 bp away from the closest allelic |
be rerun or re-injected in order to.

If an OL allele appears to be ﬁ?’oﬁ-ladder allele based on its sizing in
comparison to the ladder, d ine whether the sample needs to be rerun:

a. Arerunor re-injec@ls required if:
* The OL alle¥g is hot seen in any other sample in the case.

* Othersa from the same case have the same OL allele,
howe samples were run within the same injection. At least
one e must be rerun or re-injected to confirm the OL allele.

b. A@w or re-injection is naequired if:
\ e sample with the OL allele is deemed inconclusive or will not
be used for comparison purposes.

* A @Q 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 th
guidelines in steps 2 and 3 above to determine whether the sampl ds

to be rerun. Q

7. Once an OL allele has been confirmed by another sampl (rar(n, or re-
injection, this allele may be assigned the appropriate aII% | based on
its measurement in comparison to the allelic ladder jf etween alleles,
or by using “<” or “>” if above or below the range & e ladder for that
locus.

\0K

IV. Interpretation of STR Data (b,
A.  Allele Table 6\0

1. After the assigning of allele @es to the remaining labeled peaks, the
software prepares ar @ e where all peaks that meet the above listed
criteria are listed as %. The allele nomenclature follows the
recommendations §f th€& International Society for Forensic Haemogenetics

(ISFH), (DNA re endations, 1994) and reflects the number of 4bp
core repeat uiS\' r the different alleles.

2. Subty laying incomplete repeat units are labeled with the number

6 of co@ repeats and a period followed by the number of additional
bages.

3.

@Y chromosome allele nomenclature is also based on the number of

CJQ\ @ ore repeats and follows the nomenclature suggested in Evaluation of Y

Chromosomal STRs (Kayser et al 1997) and the one used in the European
O Caucasian Y-STR Haplotype database (Roewer et al 2001).

& 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, gbeled
peaks, intensity differences that may indicate the presence ixture,
and will show all peaks at each locus.

4, Looking at the electrophoresis plots also serves as N»r%l for the editing
process. i

5. In certain instances it may be necessary to vie@e electropherogram
electronically:

a. No peak is above the minimum old but unlabeled peaks are
visible. Refer to GeneMapp nalysis Procedure.
b. High peaks and very ming’r s present in the same color lane

I. Since the RFU of the electropherogram is based on
the highest in each color, alleles at weak loci will not
be clearlyvigil)le if the loci are imbalanced.

il. Accedg the file for mixture interpretation or allelic dropout
(E§n

d
iii. Q to Viewmenu enter a fixed y-scale fBtot Options,
O ain Window Lower Panel. Generate the new
< , electropherogram plot documentation. Do not save
6 X_ changes.

. AQ \ Plot states “no size data available”

CBQ & i None of the peaks were above threshold
?& OCJQ il. The original data which may be visible in the raw data file

of GeneMapper ID displays visible peaks below the sizing

Q 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 Q

1. Allelic Ladder

Evaluate the allelic ladder for expected results — Refer (tj%(eb\/lapper ID

“References — Allelic Ladders, Controls, and Size Stan " Section.
2. Amplification Positive Control &
a. Evaluate the positive control for the exp d type using the

d.

GeneMapper ID “References — AIIeSQadders Controls, and Size
Standards” Section.

If the positive control has bﬁi&own to give the correct type, this
confirms the integrity of t% ctrophoresis run and amplification

set \
The amplificati @Q/e control may be run at a different (lower
or higher) inje@gparameter or dilution than the corresponding
samples an¥ thé=amplification set can pass.

Positi Qrols amplified in Identifiler 31 can be amplified in
trlpll |th|n one amplification set (e.g. replicates a, b and c).

Run with Failed Positive Control

i t|on 4 for additional information regarding these controls.
trop

¢ A Q Electrophoresis Run containing one Positive Control
N\

Documentation and indicate the Positive Control will be
rerun

CBQ 0& I. Fill out an Electrophoresis Failure Report or a Resolution
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il. Retest the Positive Control

a)

b)

If the Positive Control passes, then rerun the
complete Amplification Set with the retested
Positive Control. (The entire amplificatio Q\
including the positive control, may be r
together as determined by the analys

If the Positive Control fails; the ICation Set
fails. Fill out an Electrophoregis\Fallure Report or a
Resolution Documentatio dicate the

Amplification Set will be r plified.

b. Electrophoresis Run containing @am one Positive Controls

I use another Positivg @I to analyze the run

il. Complete the S ntrol Review documentation
indicating the Positive Control “will be rerun”

ii. Add the@ e number corresponding to the (failed)
n

Posi

e trol to the Editing documentation

2 @g the (failed) Positive Control

S
@6 \C)O b)
* A @Q

If the Positive Control passes; the Amplification Set
passes

If the Positive Control fails; the Amplification Set
fails. Complete the STR Control Review
documentation indicating the “sample set will be re-
amplified”

S
?“ O C. Reruns / Re-injections
O

Q An injection set consisting of reruns or re-injections must have at
least one Positive Control

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

STR RESULTS INTERPRETATION

DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 295 OF 435
Table 2 Interpretation of Electrophoresis Runs
Controls / Status Resolution
Allelic Ladder - Pass Run passes g
Positive Control — Pass \
v
Allelic Ladder - Pass Refer to Section 3 b‘\

Positive Control — Falil

\WN

Allelic Ladder(s) — Fail Run fails \

Positive Control — Fail Fill out EI phoresis Failure
Report/ﬁ?solution
D ation

*
Table 3 Retesting Strate &Positive Control

Positive Control Resul{

Course of action

-

No Data Available O Rerun
- No orange sj ®1dard in
lane (e)

Rerun

No amplifid&ioﬁ"product but

orange Si andard correct
AN

ReAr(n\wth same result

Re-amplify amplification set

LIricoyrect genotype
-rﬁgﬂd be caused by ill-
efined 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

Identifiler 31
a. The alleles which repeat in at least two of three amplificatj

aning

TABLE 4 Retestin

r@e
considered part of the composite. The composite for tl® itive

Control must pass in order for the amplification to pasg}
that alleles of the Positive Control must repeat in a@

three amplifications for the amplification set to pawl‘

two of
ee section

for 31 cycles for additional information reg

VIII, Guidelines for reporting samples amplifi N Identifiler
&g he composite.

If any replicates of the positive control (%ot give the correct type,
follow the table below as a guideline K

Strategies for Positive Contrg s\nplified with Identifiler 31.

Treatment of
ID31 Triplicate PE
Controls

Replicate(s) pass?

Composite Q
Passe%

Course of action

Replicates a, b and ¢

Yes

amplifj
pa ;
Yes
(@)

None

Replicates a, b and c;
First run

At least one fafls [~
due to extraea Yes

Failed replicate(s) should be re
aliquoted and injected at same
parameters

Failed replicate(s);
Secondrun

or missing&(s)
Atle ails

due peak(s
OLIN g peak(s)

Previously passed

The failed replicate(s) cannot b
used as an electrophoretic
control for future injections

D

replicate has

Replicates a, b and c(
First ru oor size standard

(not overblown)

Yes

Failed replicate should be re-
injected at same parameters

.Fm@plicat < 2
% ndrun

Replicate has poor
size standard (not
overblown)

Previously passed

Failed replicate should be re-
aliquoted and injected at same
parameters

peaks resulting in
OL allele(s)

0 *Replic g?, b and c; One replicate has Failed replicate should be re-

K Fir overblown size Yes injected at a lower parameter
?“ standard and/or re-aliquotted as necessary

Roplicates a, b and c; At least one fails Failed replicate(s) should be re

>First run due to overblown Yes injected at lower parameters

and/or re-aliquotted as necessary
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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. '\Q)

not pass. All peaks should be removed from electropherograms for sa

NOTE: Samples may not be amplified/run in Identifiler 31 if the composmjgl}%s
I
associated with a failed Identifiler 31 triplicate positive control.

B. Extraction Negative and Amplification Negative Contv@&

1. Minifiler negative controls, and Identifiler 2 %d Yfiler negative controls
injected under normal parameters: \

a. Evaluate the extraction negaQ@]d/or amplification negative

control for expected resub\

b. If peaks attributed to@\ are detected in an extraction negative

and/or amplificﬁio@ ative control

I. Retest t xtraction negative control and/or amplification
negemye control

il er 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@\

O

peaks present fa)

Run artifacts such as color blips or| Edit \ v

spikes b‘
Rerun only if th ¥acts are so
abundant that& lified DNA migh
be masked("\!

Alleles detected — Initial Run Rerun ,

Alleles detected — Rerun Re-am@;control

Alleles detected — Re-amplification @%@ction set fails

ples must be re-extracted

Table 6 Retesting Strateg

mplification Negative Controls

e X«
Amplification Negatlveﬁeé Course of action

No data available Rerun

- No orange size f@ard in lane
Misshapen or r( e standard | Control
peaks g\, present

passes if no peaks are

Run artifa tch as color blips or| Edit

might b

Rerun only if artifacts are so
abundant that amplified DNA

e masked.

@6 -

%s detected — Initial Run Re-run

aks 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, @

microcon negative control for expected results 6&

b. If peaks attributed to DNA are detected in a negati@ﬂtrol, refer
to Table 7 for retesting strategies.

I. Re-aliquot and rerun the control at th njection
conditions to confirm failure. If the rgaNkguot still fails, the
control (either the original aliquo can re-inject the
sample plate) or the second aliq ust be re-injected with
a lower injection parameter.

il. If a negative control fails fedlQu)ng injection with “high”
parameters but passes ¥njections under “normal”
parameters, data frQ ples in the amplification set
injected with “high meters fails accordingly, whereas
data from sampl@écted with “normal” parameters
passes. O

3. Identifiler 31 Control O

Negative control@ display spurious allele peaks and still pass, unless:

a.

The éxoccurs in two of the two or three amplifications, which
s potential contamination instead of drop-in. If this

ing
Q@ns for only one or two loci, the affected loci must be
luated for all samples. The locus is inconclusive for samples

O &

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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d. 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-injegt the
sample plate) or the second aliquot must be re-injected with
lower injection parameter.

e.

parameters but passes with injections at “optimal rIkv
parameters, data from samples in the amplifi NQ et injected
with “high” parameters fails accordingly, w &as data from
samples injected with “optimal” or “low” & ters passes.

If a negative control fails following injection with “hi:5

Refer to the Table 6 to determine wéher data for ID28 and ID31

samples may be used with respegt e pass/fail status of the
associated controls at ID28 an%l injection parameters.
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TABLE 7 Interpretation of samples and Retesting Strategies for Negative Controls
amplified with Identifiler 31.
Interpretation -
Treatmer’1t of Samples may NOT be
E-Neg/M’con . e
N . Result | Course of action | Samples may be amped/run in:
egative o)
amped/run in: (All peaks should be ve
Controls
from electrophero
Amplified in Identifiler 31, Identifiler \ | 74
Identifiler 31; PASS None 28 (any parameter). N/A v
RunonH \
parameters \
Amplified in Controls should be A}
Identifiler 31; re-aliquoted and Q
First run on H FAIL injected at H N/A N/A
parameters parameters again ,\\
Amplified in Controls should be s\\J
Identifiler 31; FAIL re-injected at N N/A @ ? N/A
Secondrun on H parameters
parameters ’\Q
Amplified in Identifiler 31@,&ed at N Identifiler 31 injected at H
Identifiler 31; or L, ldentiy 8
Runon N PASS None injecte rirR
parameters Y a)
Amplified in Controls should be <P ’V
Identifiler 31; re-injected at L
Runon N FAIL parameters \\ N/A
parameters
Amplified in \ Identifiler 31 injected at | Identifiler 31 injected at H ang
Identifiler 31; PASS None Q L, Identifiler 28 injected | N
RunonL O at | Identifiler 28 injected at IR
parameters ol
dentilor 31 ool my e (any parameteny
Run on L @ AlL ped in Identifiler|] N/A '
28
param \

tifiler 31 samples at 6 kV 30 sec
r Identifiler 31 samples at 3 kV 20 sec
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.*

Interpretation -
Treatmer’1t of Samples may NOT be
E-Neg/M’con . e
N . Result | Course of action | Samples may be amped/run in:

egative o)

amped/run in: (All peaks should be ve

Controls
from electrophero
Amplified in \ | 74
Identifiler 28; Identifiler 28 injected at | v
Run on IR PASS None or IR and YFiler Identifiler 3
Parameters
Amplified in Controls should be
Identifiler 28; re-aliquoted and Q
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 . e
Identifiler 28; Identifiler & cted at | _Id_ent|f|ler 31 and Identifiler 28
PASS None injected at IR
Runon | and YF
Parameters
Amplified in Controls may be V
Identifiler 28; amped in Y-STR, Identifiler 31 and Identifiler 28
FAIL L
Runon | as needed (all injection parameters)
Parameters
t 5 kV 20 sec

IR = High injection for Identifiler 28 sam
| = Normal injection for Identifiler 28 s
* If a negative control is amplj

31 ampliiécation

at 1 kv 22 sec
Identifiler 28 initially, there may not be enough volume for Identifiler
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VI. Reporting Procedures

workflow, evidence samples may automatically be duplicated regardless of D

Evidence samples must meet the concordant analyses and “duplicate rule.” To @ove

concentration.

A. Guidelines for Reporting Allelic Results \(1/

1.

Items listed in results tables should be limited to sa bﬂ%at are used to

draw important conclusions of the case, includingtll\deconvolutions.
Genotypes are not reported and should not bel%a d, i.e. ifonlya“7"
e

allele is found; it should be reported as 7.

nd/or peaks are listed

Al
in the results tables regardless of intensityéerences, based on the
reporting criteria below. \

If an allele meets the above repo;tiq&sholds and fulfills the

concordant analyses and the d & e rule as stated in the General PCR
Guidelines, then the allele wil valuated for the results table in the file.

overblown in order to{visgalize larger loci. In these instances, use the data

3. For samples amplifiege ifiler 31 or Identifiler 28, small loci may be

from an injection

be used for a

er parameters (or run at a dilution) for the

gnments for larger loci. In this manner, a complete

%
overblown loci \/‘XQS data from injections with higher parameters may
\¢ assi

or near co

high inj
6 consiér)

profile may be determined. Regarding the small loci at
parameters, remove the peaks if they are overblown and
locus inconclusive at the high injection parameters.

lleles are detected in a locus, then the locus may be reported as
G” (no alleles detected).
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B. Previously unreported rare alleles

be a rare new allele for this locus. This possibility should be congi
if:

1. A distinct peak of the same labeling color outside the allelic range ¢gquld
d

a. The overall amplification for the other loci displays @t peaks
>75 (or 100 if applicable) and does not show arti?b{

b. The same color locus closest to the new si e\ea does not have
more than one allele peak, and Q&
C. The new size peak is also detected jthe duplicate run.

their relative position to the alleleg | allelic ladder. The peak label
should show the length in base nd this value can be used to
determine the proper allele n lature. A D7S820 allele of the length
274 bp in Identifiler, is locat tween alleles 10 (271 bp) and 11 (275)
and has to be designa *8. The off-ladder allele should be reported
using this nomenclatxé)

3. Off-ladder allele h fall outside the range of the allelic ladder at that
locus should rted as < or > the smallest or largest allele in the

ladder. %
o)

C. @crepaq&i;giar overlapping loci in different multiplex systems

- Aq &primer—binding site of an allele may contain a mutation.

sQ\ g This mutation may make the annealing phase of amplification less
0 & efficient.
‘ K CJQ b. Alternatively, if the mutation is near the 3' end, this may

2. All alleles that are not present in t:@, adder should be identified by

completely block extension (Clayton et al. 1998).

Q 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 r@r
Plus; however, these sequences differ in Minifiler.

b. Therefore, the results from amplification with Identifi %/ not
be reproducible when compared with those of MiniN€r1/

4. If the same locus is amplified using a multiplex sys primer
sequences that differ, it is possible to obtain a he .&}/ ote type in one
multiplex and the pseudo-homozygote in the s & he heterozygote
type is the correct type and should be reportea®

VII. Guidelines for Interpretation of Results (5,\'

*
The purpose of these guidelines is to provide Qework which can be applied to the
interpretation of STR results in casework. T: idelines are based on validation studies,
literature references, some standard rule@u experience. However, not every situation
can be covered by a pre-set rule. E i@ with these guidelines, analysts should rely on
professional judgment and experti%

A. First evaluate the profi \s entirety to determine whether the sample is
composed of one or contributors.

1. For Lo late (LT-DNA) samples, refer to the interpretation
6 secti@ e manual for samples amplified with 31 cycles.
@. Template DNA (HT-DNA) sample profile can be considered to
‘\A e originated from a single source if:
Q . Excluding stutter and other explainable artifacts, the sample does
0 & not demonstrate more than two labeled peaks at each locus.
K 0 b. The peak height ratio (PHR)at each heterozygous locus is above
v O 60.5% for samples amplified with the AmpFISTR Identifilé&it
O for 28 cycles. Note the PHR of a heterozygous pair is determined
Q 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 %e
circumstances a sample may be considered single sourcq&
heterozygote pairs may be assigned even if greater im eis
observed.

d. If the sample profile complies with the conditions \ ut three
labeled peaks are present at a single locus, th contributor
may be tri-allelic at that locus. &

3. If an additional allele is present at only one o loci, these alleles may
be the result of a low level mixture detecte Iy at those loci. The source
of these allele(s) cannot be determined:! sample may be interpreted
according to the guidelines for single e samples.

a. No conclusions can be dr, régarding the source of these alleles
that cannot be attributed le or Female Donor X.

b. Moreover, no compagsQws can be made to this allele(s).

Samples that do not Gﬁe single source criteria listed above should
be considered mix{ ples.

B. DNA results may beg@ ed in one of three categories, designated as “A”,

“B”, or

ucn

Sam;ﬁ? /or components of samples with data at all targeted loci

categorized as “A”. This category includes the following:
Slngle source samples with labeled peaks at all loci and no peaks
seen below the detection threshold.

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.

&@. The major and the minor contributors of mixtures where DNA
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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. E
2. All samples or components of samples that are not categoriz VA”

described above or “C” described below may be considere
encompasses a wide continuum of samples including thng\IIa
a. Single source samples with labeled peaks at few

loci and/or peaks below the detection thresh I&\
b. The major and/or the minor contributors tog&ures where DNA

n all targeted

profiles were determined at less than t ed number of loci.
At least 4 complete loci or at least 5 lociWagluding those assigned a
“Z" if the “Z” designation was due t ential allelic sharing or
dropout, should have been dete
C. Mixtures where the DNA profil
contributors could not be de

threshold, or allelic dropo&&

Samples and/or componen amples categorized as “C” should not
be interpreted or use@@mpaﬂson. This category includes the

he major and the minor
ed and peaks were noted below
uspected.

following:
a Too few peago eled

I. Sin urce HT-DNA samples with fewer than eight

d peaks over four STR loci
il. ~-DNA single source profiles with fewer than eight
O lleles over four loci
@ Single source LT-DNA samples with fewer than eight
labeled peaks over six STR loci in the composite

assigned alleles over six loci

@ Qs\' iv. LT-DNA single source profiles with fewer than eight
QS &

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

S

SR

contributor, there remain fewer than eight labeled peaks
that cannot be attributed to the major component. In jhis
situation, the remaining alleles should not be used fo

comparison.
*Note: If after deconvolution, the deduced profile o ajor
contributor has fewer than eight assigned alleles our STR

loci for HT-DNA samples or eight assigned Id’% over six STR
loci for LT-DNA samples, the sample shou interpreted as a
mixture for comparison only.

Too many peaks labeled

I. Mixed HT-DNA samples t
peaks (repeating or non

. Mixed LT-DNA samp
peaks at two or m

Other sample characteg

I. Mixed HT-DN ples that show excessive number of
peaks belo detection threshold seen over many loci

il. Mixed Lgﬁ samples that show excessive number of
non-llwie g peaks above or below the detection threshold
se r many loci

iii. HT-DNA samples with template amounts less than

Qk pg and mixed LT-DNA samples with template amounts

ess than 20 pg that show drastic inconsistencies between
replicates.

e 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.

@ow seven or more labeled
ting) at two or more STR loci
t show seven or more labeled
R loci in the composite

- The interpretation protocols detailed below and in the ID31 interpretation
ion 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 manuyad for
samples amplified with 31 cycles. \

2. HT-DNA samples may be used if they fulfill the concordant %is and
duplicate rule. Refer to the “General Guidelines for DNAi Ois ork”.

3. If multiple injections are generated for a given PCR ct, and/or if
multiple amplifications were performed, for each | select the injection
and/or amplification that shows the greatest n f labeled peaks.

4, For replicate results check for consistency, assign the allele(s). If
results are not consistent between the tes, a locus may be
inconclusive or assigned a “Z".

*

5. Peak height imbalance is a feat \&eterozygotes. Refer to tables 10a
and 10b for OCME Identifil&t ion results. For single source
samples, heterozygote pair be assigned even if greater than average
imbalance is observe Ider the potential contribution of stutter if one
labeled peak is in the{stugter position of the other.

6.

When a single | peak is present, consider the potential for a false
homozygote.s& possible that allelic dropout occurred.

a. Qlution when interpreting samples with labeled peaks below
2 FU or samples that show a pattern of degradation.
\ gardless 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

@Q and a “Z” should be assigned to the locus to indicate the possibility

of a heterozygote.
0 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 man
for samples amplified with 31 cycles.
d.

a. The major contributor is unambiguous.
b. The major contributor and the minor contributor c%
e

deconvoluted using the specific guidelines dx*{
[

following sections.
C. The major contributor can be deconvoluytedydSi
guidelines described in the following se®ahs,

2. There are several categories of mixtures that may be deco?@

in the

g the specific

but the minor
contributor cannot.

d. The major contributor or the min @tributor can be
deconvoluted using an assume% tributor and the specific
guidelines described in the f g sections.

3. Take the following general gu(@s into consideration when
evaluating a mixed sample.
a. For a deduced locus may be deemed inconclusive for the
deduction; ho@his data might still be useful for comparison.

b. Caution s)@d be used when deconvoluting the following types of
samplgs*
i ures with DNA template amounts between 100 pg and

i.
O 50 pg.
@ Three person mixtures. These mixtures should only be
6 deconvoluted if one or more contributors are very minor.
@ \ ii. If multiple amplifications are performed, and at a locus,
. A Q one allele is seen in just a single amplification.
%,

N\
CJQ @ C. The major contributor may be determined using the specific
K 0 guidelines in the following sections without using an assumed
?“ O contributor.
O I Mixture ratios and potential allele sharing can be used to
Q evaluate genotype combinations; however, the PHRs of the
allelic pairs should meet the specific guidelines described
in the following sections.

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

STR RESULTS INTERPRETATION

DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 311 OF 435

i. 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 gengtype
combinations fulfilling the mixture ratio expectationt
DNA profile at that locus will either include a “Z”
deemed inconclusive. 6

u

d. For some samples, the DNA profile of the minor rw}(i tor may
also be deconvoluted. The DNA profile of th NQ contributor
and the mixture ratio expectation should bgu$ed, as well as the
specific guidelines described in the follQwy ctions. In order to
facilitate this process, it may be useful t plify the sample with
more DNA, if sufficient DNA is avaﬂé%.

e. The DNA profile of an assumetra ributor may be used to
determine the most likely pr another contributor. In this
situation, the PHRs of th &ed contributors should meet the
specific guidelines des in the following sections, taking
potential allele sharin@yho account. Examples of assumed
contributors inclyd following:

I. Examplgs ssumed contributors include the following:
1) \ﬁ ¥tim that is expected to have contributed
O iological material to the sample, and those DNA
alleles are seen in the mixed sample.

&v An elimination sample such as a boyfriend, family

member, or witness, and those DNA alleles are seen
< , in the mixed sample.
6 \ 3) A previously determined profile present in another

sample within the case, and those DNA alleles are

. AQ Q seen in the mixed sample.
sQ\ @ il. The report must state this assumption as follows:
0 & “Assuming that (insert name A here) is a contributor to this
0 mixture,...” refer to the “STR Comparisons” procedure for

S
?“ O further details.
O
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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
suitable for deconvolution may be used. However, in ord rd%
deconvolute samples amplified with less than 250 pg o
template, duplication should be attempted with the f
exceptions.

I. If a known donor is assumed to be one of b}g
to a concordant mixture and this kno I
the deconvolution (refer to section \A\
duplication is not required. \&

il. Moreover, concordant mixtures for comparison only
do not need to be duplicated.

b. In order to fully resolve componegt mixtures at loci which are
saturated according to the Gen%pper software, samples should
be re-injected at a dilution 0 er parameter.

C. If multiple injections of a@CR product and/or amplifications
with varying amounts 0{0 are generated for a sample, for each
locus select the inje r amplification that shows the greatest
number of label d&; that are not off scale or oversaturated.

I. For exafnplg;f a small locus is off scale in the first
injw is within range in the second injection, data
I

ntributors
is utilized in
for details),

fro second injection may be used for that locus.
il y, if a large locus generates more data from the first
sdjection than another, the data from the first injection may

e used for that locus.
d. I licate amplifications are performed with the same DNA

\ plate amount follow the specific guidelines below for

Q deconvolution.

. e 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

QO of labeled peaks.

Q
%

b. 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
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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 iwo
loci, these alleles may be the result of a lo I%
mixture detected only at those loci. The of
these allele(s) cannot be determined. mple
may be interpreted according to the §tidelines for

single source samples. %

il Other indications of a two person mix RX clude observed
peak height ratios between a single Qa\ of' labeled peaks at
several loci below 60.5%. Table && d 10b illustrate the
empirically determined heterozﬁ PHR for single source

samples. O
At least three contributors; Q@

Five alleles (repeating or epeating) are present at at least two
loci. Stutter and other nable artifacts should be considered
when counting the nl@ r of alleles at a locus

If the analyst ﬁ:&jecide between two and thoa&ibutors
after applying t bove guidelines, the table below can be
considereﬁiowever, the analyst’s discretion should be used

is determination. The entire sample should be taken
nt when determining the number of contributors, which

lude possible stochastic effects (e.g. peak height
ance, 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.

.\Aeé. o

For a two-person mixture, identify loci with four labeled peaks. If
there are none, evaluate loci with three alleles. For a threg- n
mixture where there are two major contributors and ong Z?xsmall
contributor, select loci with four major labeled peaks rmine
the ratio between the two major contributors.

If applicable, from those loci, select ones that ha\&w licons of
short, medium and long length.

Calculate the ratio of the sum of the height é\th larger peaks to
the sum of the heights of the smaller pe@&r each selected locus.

For a locus with three alleles (one peak ificantly larger than
two other peaks), divide the height of¥he larger peak by the sum of

the heights of the smaller peaks.

A locus with three peaks of apmg?mately equal heights may
indicate a 2:1 mixture.

The resultant mixture rati&be a range across loci. For

example, the mixture ra{ ay range from 3:1 to 5:1.

Mixtures, where the t peaks in one amplification are not the
tallest peaks in n&amplificaﬁon, may be approaching a 1:1
ratio. Q

For high mi’%r1 tios such as 10:1, the estimate may be less
extreme t e true ratio since some minor alleles may be below

the det&% threshold.

s whose ratios approach 1:1 should not be deconvoluted
is an assumed contributor. However, these mixtures may
or comparison.

[l mixtures, a homozygote may be assigned if the following
nditions are met:

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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ii. 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 gbov
the detection threshold. %

iii. Caution should be used when assigning a homqg
large and/or less efficient locus. In Identiffleni
samples, these loci are CSF1PO, D2S1338, 1, FGA,
THO1, D16S539, and TPOX. TPOX is a Iobi one to
primer binding mutations, which is rel \b% or mixtures
that contain a homozygote and a h iﬁfy ote that share the
same allele. Consider also whet e& otential
homozygote peak is in the last I;%d locus of each color.

e
0oa

For example, in Identifilé}; if has no labeled peaks
and the potential homozy eak is seen at D7S820, this
could be a false homozy 4

V. If two or more labelg s are present at FGA, and the

tallest peak is < 3% eats and another peakizs2>
repeats, do not a8 a homozygote even if all minor peaks
are <30% of ti{e'ydllest peak. Rather, assign the tallest

labeled pgagk ynd a “Z".
V. If a hon@ote cannot be assigned at a locus, continue to

the t Step for a two-person mixture or to the step
spelCMcMor three person mixtures to determine whether to

IJN a heterozygote or a “Z".

b. [ Qmponent (for two person mixtures only)
I. Assign alleles to the major component first. Then, consider
6 \ the mixture ratio.
@ Q il. If there is a single labeled peak or a single labeled peak
. A @ that cannot be attributed to a major contributor at a locus,

\Q\ consider potential allelic sharing and allelic dropout.

0 @ Criteria to assign a homozygote include the following:

K 0 1) The peak height of the potential homozygote should
?“ OCJ be above 250 RFU.

2) Caution should also be used when assigning
Q 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.

If there is a single labeled peak at a locus and if dr %s

not suspected, the minor component could shar & ele

with the major component. If dropout of one %

suspected, assign the major allele and a “Z"\Aljesnatively,

the locus may be inconclusive. k

If there are two or more labeled peak ocus, but only

one labeled peak cannot be attribut Xg\t e major

contributor, if dropout is not sus & ssign the labeled

peak as a homozygote. If dropopg one allele is

suspected, assign the labeled Reak and a “Z".

9. For two person mixtures, follow the stg&sﬁelow to determine whether
a heterozygote may be assigned, Q

NOTE: For two person mixtur ,éfele sharing may be unambiguous.
If that is the case, subtract ntribution of the shared allele prior
to the peak height ratig.c tions.

mponent
the mixture is approximately 2:1, and has one

a. Loci with two | eg%eaks in an amplification:
[ Mayj
If

labeled peak in the stutter position, assign the

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%.

OQ largest peak and a “Z”. If two amplifications are
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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, bo
peaks may be assigned if the PHR &@
in each amplification and the mixt OIS
3:1 or more extreme. If the pea nd
these conditions are not met, t us
should be deemed inconclu \ei ce the
tallest peak cannot be i ehtgO .

C) Otherwise, assign the stpeak in both
amplifications and g= indicate the
possible presence other allele.

il. Minor component K
1) Assign alleles to thgsl‘@or component first, then,
consider the mixt tio and potential allelic
sharing. Subjr height of the smaller allele
from the lar lele and consider whether the
pe combinations fulfill the mixture
tion.
2) If r peak is in the stutter position, consider
té?sible contribution of stutter.
3) \{: major component is heterozygous, determine
O hether part of one or both of the major peaks
5\$ could also be attributed to the minor component.

Q Evaluate whether dropout could have
O occurred based on the presence of peaks
C) below the detection threshold, the overall
6 characteristics of the sample, and the
\ efficiency of the loci amplified.

. AQ Q b) If dropout is suspected, the locus may be
\Q\ @ inconclusive, or if this fulfills the mixture
0 @ ratio expectation, the larger labeled peak and
0 a “Z” may be assigned.

?& OC) C) If dropout is not suspected, consider

potential allelic sharing, the mixture ratio
Q and stutter in order to assign a homoygote or
a heterozygote.

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

STR RESULTS INTERPRETATION

DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 318 OF 435
4) If the major component is homozygous, refer to

section 8b to determine whether the minor
component is homozygous. If not, or if it canngt be
determined, assign the minor labeled peak

“Z”, or if there is no evidence of dropout, QSQ a
heterozygote if this fulfills the mixture r Q
expectation. ?‘t/

a. Loci with three labeled peaks in each amplifi\iﬁQP‘

i Major Component
1) If the mixture is approxima4 L%}, and has one
labeled peak in the stutterition of another peak,
consider the potential Qtribution of stutter.
a) At loci with hy utter, if peak imbalance

may not be able to
e locus. However, this

a tions.
b) fore, if the allelic sharing is
mbiguous in at least one amplification,
C) n allele(s) may be assigned. Refer to the
\d steps below.
2) O entify the two tallest peaks
5\$ a) If the PHR for the height of the shortest
Q peak to the tallest peak is 67% or more, the
O locus may be deemed inconclusive.
C) b) If not, calculate the PHR of the shortest peak
6 to the second tallest peak. If this PHR is less
\ than 67%, proceed. Otherwise, the tallest
@Q peak in both amplifications and a “Z” may

sQ\ be assigned to indicate the presence of

0 & another allele.

K 0 C) If two amplifications are evaluated, and if,

?“ O in at least one amplification, the criteria in
O step b are met and in the other amplification,

Q the same two peaks are at least the tallest
peaks, proceed below.
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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 %
a) If two amplifications were performed, ‘o
amplification should have a rati east
67%, and the average of the t mos
should be at least 50%. If a 5&@
amplification was perfor ratio

should be at least 67%

b) If two amplification & erformed, if the
two tallest peaks Qﬂ B) “flip”, meaning
that peak A is talfigr in amp 1 and peak B is
taller in am th peaks may be assigned
if the PHR ¢ % in each amplification,
and thg e ratio is 3:1 or more extreme.
If theé& flip and these conditions are not

mey, locus should be deemed

[

t

ﬁ clusive since the tallest peak cannot be
tified.

c() herwise, assign the tallest labeled peak in
\ both amplifications and a “Z” to indicate the
O possible presence of another allele.
5\$ d) Note: to evaluate potential allelic sharing,
Q subtract the contribution of the minor
allele(s) from the major allele prior to

< ,O calculating the PHR.

@ i Minor component
. A 1) If the major component was determined to be
sQ\ @ heterozygous, consider the peak that cannot be
0 @ attributed to the major component and evaluate
K 0 whether dropout could have occurred or whether the
?“ OC) minor contributor is homozygous, refer to section

8b.
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2) Consider also the mixture ratio and potential allelic
sharing to determine whether one of the major
peaks could also be part of the minor componeagt.
For example, subtract the height of the smalle
allele from the largest allele and consider i}@ber
the remaining peak heights fulfill the mj atio

expectation.

3) If the major component was determﬁd 0 be
homozygous at a locus, evalu dﬂ% HR for the
other two labeled peaks as d agsi}b d above to
determine whether they c nsidered a
heterozygous pair.

4) If a minor peak is in th Qutter position, consider
the possible contri lé of stutter.

C. Loci with four labeled peaks'Q&h amplification:
i. Major Componentﬁ\
1) If the mix approximately 2:1, and has one
Iabeledék in the stutter position of another peak,
st tt@ uld be considered. In some cases, assign
télj est peak in both amplifications and a “Z".
Q These situations may occur at loci with high
O stutter and when peak imbalance is
5\$ maximal, however this usually will not
Q repeat in two amplifications.

b) Therefore, if the alleles are unambiguous in

< , at least one amplification, both alleles may
b 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 logus

may be deemed inconclusive. Otherwise, d e%xe
the peak height ratio for the two highest Ei\a
each locus for each amplification. %

a) If two amplifications were perf , the
ratio should be at least in on ification,
the ratio should be at le s& ¢ and the
average of the ratios f Reach of the two
amplifications sho least 50%. If a
single amplification performed, the ratio

should be at le 3%37%.
b) If two amplif@rs were performed, and

the two tal aks (A and B) “flip”,

i peak A is taller in amp 1 and
aller in amp 2, both peaks may be
if the PHR is50% in each

as
&Xﬁcaﬂon, and the mixture ratio is 3:1 or
r

e extreme. If the peaks flip and these
C) onditions are not met, the locus should be
\ deemed inconclusive since the tallest peak
O cannot be identified.
5\$ C) Otherwise, assign the tallest peak in both

Q amplifications and a “Z” to indicate the
O possible presence of another allele.
6 Q Minor Component
@ \ 1)  After a heterozygote is assigned to the major
. A @Q component, consider the mixture ratio to determine
whether the remaining two labeled peaks may be

CJQ @ attributed to the minor component.
‘ K CJO 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 a@:
considered a heterozygous pair.

5) The two minor peaks do not have to m @R
thresholds if there are clearly only tw Ca?&nbutors,
the two heterozygous pairs are una (\g ous in one
amplification and any imbalants¥ e second

amplification can be explain tie contributions
of stutter and the length o R repeat alleles.

10.  Assignment of a heterozygote for a three pgigon mixture with one
clear major contributor and two very milsg' ntributors.

a. Identify the two tallest peak th amplifications.
I. If the PHR for the EE of the shortest peak to the tallest

peak is 67% or the locus may be deemed

inconclusive. QI

il. If not, cal u@ e PHR of the shortest peak to the second
tallest peaky it is less than 67% proceed. Otherwise, the
tallea{ p in both amplifications and a “Z” may be
assy to indicate the possible presence of another allele.

iii. mplifications are evaluated, and if in at least one
~L%ivplification the above criteria are met and in the other

O mplification the same two peaks are the tallest peaks,

proceed below.

each amplification. To assign a heterozygote at any locus:

6 %’\. Determine the PHR for the two highest peaks at each locus for
sQ\ @ i. If two amplifications were performed, the ratio should be at
0 0@ least 67% and the average of the ratios from each of the

K two amplifications should be at least 50%. If a single
?“ OC) amplification was performed, the ratio should be at least

67%.
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ii. Alternatively, if the two tallest peaks “flip”, meaning that
peak A is taller in amp 1 and peak B is taller in amp 2, a
heterozygote may be assigned if both PHR are > 50%., If
the peaks flip and these conditions are not met, the,|
should be deemed inconclusive, since the talles e&k
cannot be identified.

iii. Otherwise, assign the tallest peak in both amyplifigations
and a “Z” to indicate the possible presenc other

allele.
iv. Due to potential allelic sharing, for {J}/\/lth all peak
heights below 250 RFU, the Iocu& e inconclusive and
even the tallest allele should not ssigned.
C. For three person mixtures with oq@Jor contributor and two
minor contributors where the r less extreme, approaching
3:1:1 for example, follow t Ilnes in step b with the

following additional precaé

At loci with only two d peaks and no indication of other
peaks, although t s may comply with the guidelines in step
10b, the Iocus@ ill be inconclusive due to allelic sharing.
However, if ak is significantly the tallest peak in both
amplificati@, one may assign that peak and a Z.

mixtures with two major contributors and one very

tor, follow the two-person rules for deconvoluting loci

ee or four major labeled peaks at a locus.

. nly two or three labeled peaks are seen at a locus, potential
\ allelic sharing should be taken into account. This may especially

For three p

. AQ @ 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 maj
and/or the minor component(s) at those loci will be inconclusive %
not used for random match probability calculations.
13. Refer to the CODIS manual for instructions regarding the \gly
enter mixed or inconclusive loci into CODIS and the pre tion of
the DB Profile documentation. \
E. Mixtures for comparison only b‘

1. The mixture must fulfill the concordance pi|r§/ and duplicate rule. Refer

2.

F. Discre

O T

to the “General Guidelines for DNA Ca
Consider all results according to the s
comparisons described in the STR
a. If multiple injections of a PCR product and/or amplifications
with varying amounts are generated for a sample, for each
locus select the m& r amplification that shows the greatest

number of labeled s that are not off scale or oversaturated
b. If duplicate an'éfy lons are performed with the same DNA

c guidelines for sample
al.

template a evaluate all data. However, if for one or both
amplificati multlple injections of the same PCR product were
gener , Iow the guideline above (D2a).

pancies f&rlapping loci in different multiplex systems

This mutation may make the annealing phase of amplification less
efficient.

Alternatively, if the mutation is near the 3' end, this may
completely block extension (Clayton et al. 1998).

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).

fK r-binding site of an allele may contain a mutation.
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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

Plus; however, these sequences differ in Minifiler.

b. Therefore, the results from amplification with Identi:‘gp%/
\Eer
imer

for comparison.
a. Identifiler has the same primer sequences as Cofiler and r@r
not

be reproducible when compared with those of Mini
If the same locus is amplified using a multiplex system Wk
sequences that differ, it is possible to obtain a hetero te type in one
multiplex and the pseudo-homozygote in the sec THe heterozygote

type is the correct type and should be reporteb

TABLE 10A (below). Peak Height Ratios per locusPeak height ratios were cafulated for each locus for 500 pg,

minimum and the maximum ratios observed.

250 pg, 150 pg and 100 pg of DNA amplified with Identifiléor 28 cycles. ;’\ e depicts the average, the

*

ST
RO
VQO EZ

500 pg 2504 (‘

AVE MIN MAX AY! I min MAX

D8 89.61 |8342 |99.8 K8)22 |59.22 |95.04
D21 87.18 |7239 |ogme{ Dss.05 6869 |[99.64
D7 7957 | 5967 JowZ) |7392 |56.27 |9084
CSF [7759 |49.02 Ade.06 |[7147 [57.48 |e28
D3 92.88 | 85y 100 82.13 | 6186 |99.82
THO1 [83.12 |{0N” [99.28 [7363 6245 |[s88.86
D13 911~ (0’59 | 100 87.38 | 7096 |98.92

6 748_)| 5388 [9384 |86.49 |7439 |[9877

%2 | 5089 | 9986 |7393 |6067 |88.37

AQDlg

"\8%.14 7659 | 98.14 |so085 |4720 |o97.64

84.1 74.74 89.43 84.69 69.17 99.38

75.95 54.85 93.29 79.85 42.41 96.69

s

87.12 57.71 99.92 84.02 63.17 99.42

84.28 78.01 87.52 91.64 82.4 96.99

90.17 84.07 98.62 81.11 68.12 89.2

FGA

89.71 74.62 97.13 84.22 71.11 96.82
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TABLE 10A (below - continued). Peak Height Ratios per locus?eak 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.

NO

w

e

150 pg 100 pg

AVE |[MIN [MAX |AVE |MIN | MAX
D8 6850 |44.98 [89.49 [78.18 |49.44 [90.57
D21 [76.60 [4539 |9645 [8555 [55.17 |9847
D7 9025 |76.05 [97.21 [80.29 |5424 |[97.
csF |7770 |s6.40 |9s00 |7437 |e168 |2Y2
D3 8474 |6818 9851 |75.48 |45.18 87.40
THO1 [7620 [3314 [99.60 [7026 |54QNJ]86.89
D13 [7492 [4500 |97.37 |[78s52 7 | 98.65
pi6  [76.73 [54.58 | 100.00 80.3\\ 6.72 | 99.40

hd

D2 6925 [3810 [9565 |[5¢: 3261 | 7253
D19 [8293 [5206 |o9659 '7%% 46.80 | 96.88
VWA |8074 |[5327 [o9943() 8058 |[54.24 |[100.00
TPOX [8256 |[7514 |dR54) [7275 |69.85 | 75.65
D18 |80.65 [53.33 NQ9.66 |[80.25 [69.41 |96.02
XY 86.82 | 728§ \Y96.65 [8237 |68.22 |94.89
D5 73.71 f& 8160 [8466 |60.31 |[100.00
FGA [8534 (TY297 |9375 [8346 [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. b

Standard | Average
Min Max Average | Deviation | minus 2

(StDev) StDev \
1000pg | 74 99 90 3 84 v
500pg | 49 100 85 6 73 \'\
250pg | 42 100 81 5 1
150pg | 33 100 79 6 67 \)
100pg | 33 100 77 8

Note that the average minus two standard deviations of %erage PHR is a least 67% for 150

pg of DNA and above. The value is 61% for 100 pg. imum PHR was seen to be 33% at
100 pg and 150 pg and 42% for 250 pg. Therefore, i terozygous pair at a locus in one
amplification has at PHR of 33%, then for the P verage 50% in both amplifications, the

second amplification should have a PHR of até 67%. Using this guideline, no assignments

were incorrect. C)

VIIl. Guidelines for reporting&@les amplified with Identifiler for 31 cycles

After samples are amg@n triplicate, the alleles which repeat in at least two of three
amplifications are red part of the composite. When data is included in the results
table; t ooled in n does not need to be included; however, the composite is

displ nar elow the three rows of the replicate amplifications. These are termed
2rg§ nirmed alleles”. Only confirmed alleles may be assigned to the most
le of a sample interpreted as a single source, whereas only alleles that
0 in all three amplifications may be assigned to the most likely major DNA
K profil mixed DNA sample. However, in order to be assigned to a profile (termed
“A d Alleles” for single source samples or the “Assigned Major” for mixed

es), the confirmed alleles must meet the criteria described below. Non-repeating

Q/ les may be an allele from a minor contributor or may be a PCR artifact. If a sample
as 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 Qr used
for comparison: 6
1. Single source LT-DNA samples with fewer than eight |
peaks over six STR loci in the composite
2. Single source LT-DNA samples where the interpretgti as fewer

than eight assigned alleles over six loci

3. Mixed LT-DNA samples with fewer than 12 | lbk eaks over
eight STR loci in the composite.

4. Mixed samples where after deconvoluti major contributor,
there remain fewer than eight labeled Q that cannot be
attributed to the major component. his situation, the remaining
alleles should not be used for co son.

*Note: If after deconvolutian@educed profile of the major
h

contributor has fewer ight assigned alleles over four STR
loci for HT-DNA sa or eight assigned alleles over six

STR loci for LT-D% amples, the sample should be
ure for comparison only

two or mo R loci in the composite.

6. Other haracteristics
a. ed LT-DNA samples that show excessive number of

O on-repeating peaks above or below the detection threshold
seen over many loci
Mixed LT-DNA samples with template amounts less than
Q’\. 20 pg that show drastic inconsistencies between replicates

sQ\ b. hen examining a triplicate amplification result, one must decide if the
0 @ sample will be treated as a mixture of DNA or can be treated as a single
0 source DNA profile.

interpreted Ei @
5. Mixed LT-%@ ples that show seven or more labeled peaks at
c

So

.
@

Samples with 3 repeating alleles in at least three loci must be interpreted
Q 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. T
source of these allele(s) cannot be determined. Refer to th %
interpretation section below for allelic assignment. i\

In some cases, a sample should be interpreted as a Nlixtyre even if
there are not 3 repeating alleles at at least 3 loci. mple, this
may be evident when results at multiple loci ar, hgl nsistent among
replicate amplifications or there are many a(ﬁit%n 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 souxc& profiles are interpreted as
follows:

The heterozygote ty@ a locus is determined based on the two
tallest repeatin aI@ In two amplifications. The heterozygote
peaks do not % show a specific peak balance with the

following e@ Yefs:

If two g alleles are clearly major alleles, any additional
repegt lleles, which are consistently minor, are not assigned to
th e source profile.

6 iii.\C)wen 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 thre @
amplifications can be indicative of allelic dropout. QP'\

* Butif one allele is clearly the major allele an@g«minor
allele(s) (even if they repeat) are less than o of the major
allele in all three amplifications, the jb\ ele can be
assigned as a homozygote. b‘

» Alternatively, if the non-repeating or allele(s) are >30%
of the repeating major allele {Qlic drop out should be
suspected and the locus is{'@ked with a Z, to indicate the

possibility of a heterozy%.
. Q
* For following scen@e, loci should always be assigned a
Z: \
» High (@9& weight or less efficient loci: CSF1PO,
TH(@ 6S539, D2S1338, D18S51, and FGA if only
0

alfele could be called

5\' loci in samples amplified with less than 20
picograms in each replicate

C) » The largest locus with repeating allelesach color.
@6 \ For example,
‘\A @Q D7S820 CSF1PO
‘Q & Replicate a 9 8
KO 0 Replicate b 9 NEG
?\ O Replicate ¢ 9 10
O Composite 9 INC
Q Assigned Alleles 9,7 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 Exa lé
Replicate a 8, 11 8 M
Replicate b 8, 11 \ |
Replicate ¢ 12, 13
Composite 8,11 \'\8
Assigned Alleles INC &\ 8,7
e. ID 31 Mixture Sample Interpretation

6

L
<>°°0

Determine the number of contri
samples are considered thre
a. Five alleles are presertd

1. Stutter and oth
considered \gq
locus.

lain

of a third ¢ utor.

\

to the mixture. LT-DNA
on mixtures as follows:

least two loci in the composite.

able artifacts should be

counting the number of alleles at a

Inconasteﬁ)) ong the replicates may indicate the presence

If the an @cannot decide betw

een two and three contributors

after ing the above guidelines, the table below can be
C(I)@ ered. However, the analyst's discretion should be used

doing this determination. The entire sample should be taken

ingb account when determining the number of contributors, which
may include possible stochastic effects (e.g. peak height

‘ @Q imbalance, drop in, etc).

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

STR RESULTS INTERPRETATION

DATE EFFECTIVE
08-14-2015

APPROVED BY
NUCLEAR DNA TECHNICAL LEADER

PAGE
332 OF 435

N3
o)

LT-DNA Mixtures

> 2 loci with >5 repeating alleles

1 locus with> 5 repeating alleles and 2 other loci with® dn‘feren\Q)

alleles
\n\.)

> 6 loci with >4 repeating alleles
D

> 2 loci with 6 different alleles

1 locus with 6 different alleles and3 loci with

> 1 locus with 7 different alleles
ngznt alleles
> 5 loci with five different alleles

> 8 loci with >4 different alleles*

Table 11 Characteristics of LT-DNA mixt
from Forensic Biology study (Perez et 2011:393-405). * Note that one
LT-DNA two-person mixture had 8 lo 4 or 5 different alleles. The
additional alleles could be attribyt utter. In addition, these characteristics
were not seen for all three per \ ures in the study.

xamination of the profile from the
pllfication products is often indicative of

ith at least three contributors

Determine the mixtur
injection of the po
the mixture ra

Mixture saales with apparently equal contribution from donors
can on| sed for comparison. Data generated for all replicates
may d for comparison.

c’l)@res may be deduced or deconvoluted as follows:

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%.
b) 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 homozygotg. In
this case, a major peak can be assigned to the maj
component with a Z.

d) If only one allele could be confirmed, loci sh ﬁl;;ways be
assigned a Z in the following scenarios:

» High molecular weight or less eff§ @oci such as
CSF1PO, THO1, D16S539, , D18S51 and
FGA

* The largest locus with i@ting alleles in each color.

 TPOX, alocus @@@primer binding mutations- This
is relevant for r&w es that contain a homozygote and
a heterozygoﬁ ich share the same allele.

o Alllogi i@mples amplified with less than 20
pico@s in each replicate

Note tha @t\re ratios may vary between the smaller and the
larger C\and in some cases larger loci may not be resolvable
parti if only two alleles are apparent.

€ major component at one particular locus, that locus is not

6 Vi. @en deducing a mixture, if none of the alleles can be assigned to

<
P

deduced and is called inconclusive in the Assigned Major profile.

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.

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 assi r@wts
from the replicates, caution should be exercised. K

Revision History:
March 24, 2010 — Initial version of gsaghdure.
September 27, 2010 — Updat re to include information for PowerPlex Y; deleted Cofiler and Profiler Plus

with detailed mixture interpretation guidelines. Predominant change is in Section VII.
made to Section VIII.2.e.vii. Section VI.C revised to detail the handling of discrepancies

rksheets were removed and replaced with generic terminology to accommodate LIMS.

e revised to include information for YFiler.
interpretation procedures were consolidated with the FST procedure concerning the number of

ssigned to mixture samples. Minor wording changes also made to this section of the manual

contrib@
?~&eptemb§3J 14— All references to a “profile generation sheet”, “allele typing table” or “table of profiles” has been

C to “Results Table” for consistency between manuals.
24, 2014- Clarification to section Il — Detection of Rare Alleles policy and reduce the number of unnecessary

Qruns/re-injections needed for OL allele confirmation.

F ary 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 allvgé( 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 similag h t at one or more loci,
the different components are present i ilar levels. If only either
DYS19 or DYS390 displays two alle nd the other three loci show
single peaks, the presence of an duplication event should be

considered. *\
Mixtures of male DNA with different Iﬂ@ of starting DNA will lead to unequal
peak heights for the different allel one system. If the ratio of the lower peak
to the higher peak is consist loci with two allele peaks, the haplotypes of
the major and minor compo%can be inferred. If this is not the case, the
possible presence of thret\co ributors must be considered.

It is unreliable to sol Q the alleles present at the DYS385 locus to determine
whether or not a ny IS present or estimating the ratios of a determined

mixture. O

bssible mi@ component masked by -4bp stutter

o AQ eaks 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.

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 neces%{to
know the population distribution of alleles at the loci that were typed. If the STR alle he
relevant evidence sample are different from the alleles of a subject’s reference sa , then the
subject is “excluded,” and cannot be the donor of the biological evidence bein (@t/ . 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 sulyj “included”, oris a
“match”, and could be the source of the evidence sample. The rando atch probability, or the
probability that another, unrelated, individual would also match the %ce sample, is equal to
the frequency of the evidence profile genotypes in the relevant pgp®ation. Population
frequencies are estimated separately for the Asian, Black, Cat&an and Hispanic populations.
Additional population frequencies may be used for other po n groups. If a source contains
more than one frequency for a single population group, th highest frequency is used for
calculations. Allele frequencies are used for all calculatiohe?” Profile frequency estimates are
calculated according to the National Research Cou \e ort entitled The Evaluation of Forensic
DNA EvidencéNational Academy Press 1996, pp. K 0 4-37).

Spreadsheets are used to automate the c n of the population specific genotype and profile
frequency estimates. The spreadsheets %rlg»cated in the “POPSTATS” subdirectory on the
network and explanations for their use We fCluded with the spreadsheets.

STR population frequency estima &Q based on the OCME STR database, and the Population
Data in the AmpFSTR® Identifil R Amplification Kit User's Manual (2001) Population

ity, California.

Data, Applied Biosystems, i
l. Ran at ability for Autosomal STRs

{3\4 nteréh%/idence profile alleles in the Identifiler worksheet of the POPSTATS
sQ spr, eet. Off-ladder alleles can be entered as decimals (for example, “12.2")
0 >" or “<” for values above or below the ladder, respectively.

?S B () or loci assigned a “Z” to indicate the possible presence of another allele, only
O one allele is entered in the calculation spreadsheet. In this manner, the locus is
Q 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
Back to Table of contents
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the individual locus genotype frequency estimates together.

D. In the standard scenario, homozygote genotype frequencies are estimategd,for each
population using the formulggp(1-p)P for 6 = 0.03 and heterozygote ge
frequencies are estimated using the formulg.2p K

E. Genotype and profile frequencies are also estimated for isolatedJopylations (i.e.,
“evidence and subject from the same subgroup (isolated villaggd\and for
relatives using the formulas in the National Research COU\ ort.

F. For each population, the overall profile frequency estj bﬁj der the standard
scenario 0B =0.03 unless there is reason to suspect @tﬁlﬁﬁ‘iﬂ!&e DNA and
subject are from the same subgroup” or a relative thhe subject left the biological
sample.

G. Calculations and allele frequencies are Le@@in the case file for referral at a

later date if necessary. 6\

Il.  Frequency for Y STRs @)
A. The frequency for a Y STR haplotype is estimated by counting the number of
times the haplotype oc each of the population databases and dividing by the
total number of indiW in the database.

1. A hap t)@ at has not been previously observed in the Asian database,
6 whichk{in es 196 individuals, would be reported as “less than 1 in 196
Asians*

2. &plotype that has been observed once in the Asian database would be

>
c\)Q\ ported as “1 in 196 Asians”.
?g c)@ A haplotype that has been observed 5 times in the Asian database is

reported as “1 in 39 Asians” (5in 196 is equal to 1 in 39).

Back to Table of contents
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v

B. For Y-STR haplotypes, use the US Y-STR database to estimate haplotype
frequencies.

1. Using Internet Explorer, navigate to www.usystrdatabase.org @
2. Enter the Y-STR alleles from the profile into the drop-down on the
screen.

3. To specify a value not listed in the drop-down box, N%e value in the
text box next to the drop-down box. i

4, The following value types are allowed: Q

a) Standard ladder allele such as * O

b) Off-ladder allele value such aséi”

C) Off-ladder low- or high-valy as “<15” or “>21”

d) Null allele: enter “0” if the ﬁe IS believed to contain a
legitimate null allele, fo@hple, due to a primer binding site

mutation.
e) No data: “*” is ttje It value. Loci with * are treated as wild

cards.
5. In the “Search B)@testry” box, select “All".

6. Click “Sear%s\$

Scrol@?for the results. The website reports the number of times the
6 ha% was observed in the database, the observed frequency of the
@ ype, and the upper bound of the 95% confidence interval. These

. A @es are reported for each of the populations in the database (African
@ merican, Asian, Caucasian, Hispanic, and Native American) and for all

of the populations combined.

CJ? Adjust the margins of the page by selecting “Page Setup” from the printer
O menu at the top of the page and changing the top and bottom margins to
0.5, then choosing “OK”.

9. Print the screen by selecting “Print” from the printer menu at the top of the
page and selecting a printer.

Back to Table of contents
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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 @s
and round down to three significant figures. K

12. If both autosomal and Y-STRs are typed, the results are r\ga)ed
separately

[ll.  Combined Probability of Inclusion (CPI) for Mixturesgb‘

The combined probability of inclusion (CPI) is defined aﬁe probability that a randomly
selected individual would be a contributor to a mixturesyu beled DNA alleles. In other
words, it is the expected frequency of individuals w Id be included as potential
contributors to the mixture because all of their al re labeled in the evidence profile.

CPI can only be used if all of the following o@stances are met:

* When the evidence sample co non-deducible mixture.

* When the alleles of the assoma@nown sample are labeled at all of the conclusive
loci in the evidence sample.

A conclusive locus is a loc {wQConcordant or repeating alleles. If an evidentiary

sample is amplified mor once, loci with concordant alleles (HT-DNA samples) or

repeating alleles (LT amples) are determined. Loci that are designated as “NEG”

(for neggtive) or “INC” gfor inconclusive) are not used in the CPI calculation. To avoid

the p@hty he determination to deem a locus inconclusive in the evidence

&de prior to viewing the comparison sample profile.

A ustb
Qﬁ ougﬁam be calculated at any point, for efficiency and workflow, CP1 is

lcul if necessary) after the DNA profile of the comparison sample(s) is determined
ded in the evidence sample. The CPI is calculated for informative samples. If
alues have been generated, the CPI may not need to be calculated. The CPl is

Q rted 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, CPl is not
appropriate.

Back to Table of contents
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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 eac e that
is labeled in the evidence profile at conclusive loci, up to 1 per
locus. Alleles should be separated by commas and/or sp %;/A profile
from a PG sheet may be pasted into cells A9 through P@I alleles that
are labeled at conclusive loci in all amplifications m\ ntered

3. Press the blue “Run CPI macro” button. The h he Black,
Caucasian, Hispanic, and Asian populations a rs at the bottom of the
Results worksheet.

4. Print the results by selecting File > Prj ile in the Results worksheet.
The printout will include the alleles d and the results.

N\
Note: _ &hb

Off-ladder alleles may be entered er 15.x format or as “<” or “>". 5/2N
will be used as the frequency fo ff-ladder allele.

B. Interpretation \

Results are presentq@gach of the four populations: Black, Caucasian,
Hispanic, and Asia@ e probability of inclusion is stated in the report.

ombined Rfo ity of Inclusion is the expected frequency of individuals who
carryig alleles that are labeled in the mixture in question, and if tested
Id p ially be included as contributors to this mixture. It is the expected

f individuals who could be included as potential contributors to the
ecause they do not carry any alleles that are not labeled in the evidence

evigieg ory:
@ 24, 2010 - Initial version of procedure.
AL, 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 IikeIih%ratio
(LR). The LR value provides a statistical measurement of the strength of sude one
scenario over another, i.e., one scenario being that a known person contribut@o mixture
versus the scenario that an unknown, unrelated person contributed instead. \(1/

Whether or not the source of the comparison profile cor@ﬂed to a mixture is the
relevant question. Depending upon the context of the Caﬁ comparison profile may be
from a suspect or a victim or may be a single sourc econvoluted profile within a
case. Profiles of known contributors to the evidence e may be used, if available. For
the majority of circumstances, a suspect should be treated as a known contributor.
Every attempt must be made to generate g\ ofile for a known or a comparison

sample.
o)

Il.  Sample Criteria for using the F@O

A. The random match p@;ility (RMP), not FST, will be used for the

following samples: ’\&

1. Single so@rofile

é DGS(Q ted major and/or minor profiles
BAQST w& be used for the following mixed samples:

The DNA profiles of the major and the minor contributors cannot be
d

K 0 etermined; however, the sample is informative and suitable for
?\ OCJ comparison.

l. A comparison profile must be available in order to use

Q 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

Back to Table of contents
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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 sampl%ould

not be

evaluated with FST.

Informative mixtures

a.

Informative mixtures with which a comparisonbg\vkw be

positively associated (qualitatively “could Nc ntributor” or
“cannot be excluded as a contributor”) sho&be tested using FST.

If multiple items within a case are y associated to a

suspect, FST should be applied to ea%ixture, as it may not be
feasible to determine in advanc {qhich items will be most

informative to the case. Not é{tures generate informative

results. For example, the DNA of a homeowner found on an

item within their home is rnot@y not informative.

It may not be necess@ use FST dbirinformative mixtures
within a case. O

1. If multiple @s are taken from a single item, it may not be
necessaw&ta se FST for each one. For example, if Sample A
generaQ deducible mixture and Sample B from the same
iter&se rates a non-deducible mixture, statistics may not be
nﬁg ary for Sample B if the comparison sample’s profile is

Q] sistent with the deconvoluted profile from Sample A, for
ich RMP can be calculated.
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.

Back to Table of contents
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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( @ the
comparison sample.

2. FST models the unknown persons as unrelated to one ofher and to the
known(s) and the comparison sample.

a.

& &
((\Q)

O

In the event that it is asserted, for exa at the suspect’s
brother is the source of the DNA, F ot account for this
relationship.

However, as stated in C1, FST can II be used if the comparison
sample (the suspect for exampl @ he known contributor(s) are
related because both profileq%e available to be used in the

calculation. Q
If the unknown contrib \ are thought to be related to the
comparison sample st elimination samples from those
individuals.
I. If an el sample was submitted, and he/she can be
posmve&) ciated (qualitatively “could be a contributor”
“ be excluded as a contributor”’) with the
evu@ , that elimination sample may be used as a known.
e

& rnative scenario should also be calculated with no
wn contributors.
ii

f 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.

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, &artial Profiles

1. Evidence samples may have loci with no information, which will result in
blank data fields for these samples.

Back to Table of contents
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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 comparisoQor a

known sample. \

a. Samples used as a known (e.g. victim, Male Donor@%) should

be a full profile. Any missing loci will be omit m the
calculation, even if the evidence and the CON rison sample
display results.

b. In most situations, comparison profiles Bﬂl be full. Certain
circumstances may dictate the use of $Va comparison profile.
For example, a degraded exemplar ma% used as a comparison if
every attempt has been made to prod({ce a full profile.

O\Q
Hypotheses are built based on the data Qe relevant question. For the majority of
mixture comparisons no more than o r at most two different LRs should be
calculated.

[ll.  Hypothesis building

A. Assuming one or more k vga)ntributors

1. If a profile is\ﬁgstent with the profile of the major contributor to a
mixture, th e may be assumed as a known.

a. If ytNe profile reaches source attribution (refer to “Sample
6 CagparfSons” manual), only one scenario may be calculated. The full
@ of the known contributor should be used for the calculation, even if
¢ A y a partial profile was deconvoluted.

N\
CBQ & b. If the profile does not reach source attribution, two scenarios
K 0 should be calculated. In other words, a second scenario should be
v O calculated that does not include the major contributor as a known. The
O full profile of the known contributor should be used for the calculation,

Q even if only a partial profile was deconvoluted.

Back to Table of contents
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2. Other exemplar DNA profiles which are positively associated

(qualitatively “could be a contributor” or “cannot be excluded
contributor”) with the mixture may be used as a known in the calc

contributors.

An alternative scenario should also be calculated with ny\

as a

tion.
wn

3. Under certain case scenarios, the hypothesis may ass second suspect

as a known contributoiThis circumstance is general ry rarelf a

second suspect is used as a known, a second s F\rio should be calculated

that does not include the known. O&‘

a. Suspects are related and bothS are positively associated
(qualitatively “could be a contrib r “cannot be excluded as a
contributor”) to the mixture. S s do not need to be used as a
known if they are only positi sociated but are not related.

b. One suspect is the de@luted major contributor to the mixture
and another suspec sitively associated and therefore will be
used as a com sample. The known profile should be the
deconvoluted wn (e.g. the deconvoluted profile of Male
Donor A) an&s Id be a full profile.

B. Effect of the choice ber of contributors
1.

O

O

ont
poSSi

Relihood ratio. For a given hypothesis, using the minimum
umber of contributors will usually result in the lowest possible

The ’rﬁnp&contributors invoked to explain the data will have an effect
I

se 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
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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 agample.
The template amount is entered by the user and the program inter s the
dropout rate based on validation data. Drop-in rates depend on mber of
PCR cycles used. 6

Note: FST may use incorrect drop-in and drop-out rates if oi&e, 3 and 4
below are not explicitly followed. ?\

1. If different template amounts were amplified i@ent replicates, select
the replicate with the most information. natively, if different
information is seen among the replicatesée all replicates (up to three),
but select the highest template amountg ified. In this manner, the most

conservative drop-out rates are used T.

*
2. If different template amounts &\amplified using different cycling
parameters, select the run vg[ e most information. Do not combine

results across cycle numbe@ ings. The program uses different drop-out
1 cycle samples.

template DNA ts ranging from 101pg to 500pg per amplification.

and drop-in rates for t}
3. Drop-out rates a@ho ammed for samples amplified with 28 cycles with
Samples am;r with more than 500pg should be entered as 500pg.

Samples angPNjfed for 28 cycles with 100pg should be entered as 101pg.

Dropgﬁes are programmed for samples amplified with 31 cycles with
tergpl DNA amounts of 100pg per amplification and below. Samples
AQ @ied in a range between 100 and 101pg should be entered as 100pg.
>

@ D t rates also vary depending upon the number of contributors to a mixture.
O rally for a given locus and template amount, the drop-out rate is higher for a

O 1. To determine the number of contributors to a sample, follow the
Q OCME mixture interpretation guidelines found in the STR Results
Interpretation section of the manual.
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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 thgt more
contributors are present than what was determined at initial ev ion,
two scenarios should be calculated: one with two contrib nd no
knowns and one with three contributors using the vict L%\ination
sample as a known. ?1/

C. Drop-out rates vary depending upon the approximat\h\he ratio of the

contributors. b‘

1.

If a mixture has no major contributor, the user@cifies that the mixture is
“non-deducible” and the program will use&@-out rates for 1:1 (or 1:1:1)

mixtures. \

If a mixture has a major Contribuw)se profile can be deconvoluted
according to the OCME mix interpretation guidelines, the user
specifies that the mixture is dﬂ ble” and the program will use drop-out
rates for 4:1 (or 5:1:1) mixtL®.

a. The deconvolxﬁﬁ)file should have no fewer than 8 alleles over
4 loci (HT-RNAYor 6 loci (LT-DNA), otherwise consider the
sample n ducible.

\

b. In thi@ ation, FST should only be used if the comparison sample
is onsistent with the major contributor’s profile.

Back to Table of contents
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V. Instructions

In the sections that follow, the user is guided through instructions for setting files,
running the FST program, and interpreting the results. ,\%

A. Creating Evidence, Comparison, and Known Contributor Files for Q

Evidence, comparison, and known contributor profiles can be \aded into FST
instead of being entered manually. In order to be uglbdged, files must be
formatted as tab delimited text files, as shown in Tables & d 2 below.

twice. Tri-allelic loci may not be entered, as the ram assumes that there will
be a maximum of two alleles per locus. Inco or negative loci should be left
blank for comparison and known profiles as

For comparison and known contributor profiles, ho’ﬂggous alleles must appear

To create a text file for a comparison @&vn contributor profile from an allele
table in Excel:

1. Open “Make Suspect ‘@im Profile for Upload.xIt”

2. From the allele table\copy one donor's name and profile. Alleles can be
separated by comrhas and/or spaces.
3. Put the cursor I’ A4 in Sheetl of “Make Suspect or Victim Profile for
Upload.xIt”.
4. Right cI|ck ose “Paste Special”, then “values”, then “OK” to paste
profll o the row.
C|ICk re else in the sheet. Then press Ctrl-m to run the macro.
@ esults will appear in Sheet3. Verify that the values in Sheet3 are
A e Sheet3 as a tab-delimited text file using the donor's name or some

ther identifying information as the file name. Click “OK” and “Yes”
when prompted.
?S & 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

Q properly.
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LOCUS ALLELE1  ALLELE?2
D8S1179 12 14
D21S11 28 32.2 Q)
D7S820 10 11
CSF1PO 10 10 '\

D3S1358 14 15 Q
THO1 9.3 9.3 (1/
D13S317 11 11 \
D16S539 11 13 '\b§

D2S1338 20 25

TPOX

D18S51
D5S818

FGA

8 8

D19S433 14 14 \
VWA 18 18 Qv

12 15

Bk O

Table 1L Format for uploadable comparison,m@&l contributor profiles.

To create a text file from an evidence@ in Excel:

Enter up to three

separated by commas &nd/or spaces.

Enter all three r@tes for an ID31 sample for one item. Since FST
rop-in/drop-out rates, data from all loci (whether they

have repe eles or not) should be used in the calculation. Alleles can

cursor on cell A4 in Sheetl of “Make Evidence File for
Xt
t click, choose “Paste Special”’, then “values”, then “OK” to paste

idence profile data into rows 4 and 5 for duplicate amplifications or 4, 5,
and 6 for triplicate amplifications.
Click anywhere else in the sheet. Click on the green button 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 with an appropriate file name.
Click “OK” and “Yes” when prompted.
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0. 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. Q

LOCUS REPLICATE ALLELE 1 ALLELE 2 ALLELE 3 ALLELE 4 ALLELE 5
D8S1179 1 10 14 Q
D8S1179 2 10 14 (1/
D8S1179 3 \
D21S11 1 28 29 30 302 b‘
D21S11 2 28 30 '\

D21S11 3 b‘

D7S820 1 10

D7S820 2 10 11 Q

D7S820 3 &

CSF1PO 1 10 11

CSF1PO 2 10 11 s\'o

CSF1PO 3

D3S1358 1 14 15 @

D3S1358 2

16
. Q
14 15 1%\
D3S1358 3 é
Etc... O
Table 2 Format for upload§lecve1ence amplifications with duplicate runs. If triplicate
b

runs were performed, dat the third amplification would appear in rows associated
with REPLICATE 3, iRk y a “3” in the second columnOff-ladder alleles are
acceptable as a whq I;%nber, decimal, or “<” or “BPhe macro limits the number of
alleles per locus t@dditional 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

[ :
== [ €] Htio:focmefstan/FsT_Productionffrmbefaul aspx 2| 4 x anug\a P
Fils Edt Wiew Favortes Tools Help
. Favarltes @ Forensic Statistical Tool | | v Bl - e+ Bage - Safety - Took - 8
Forensic Statistical T(’LQ
3

1\

Welc e Ct " COJonnor

Scenarios: \
Select Scenario:] Comparison / Unknown d Q

Lab Kit| |dentifiler j

Comparison Profile 1:

Comparison 1 Name O

o°°

=
Done

T e BT
Flgure e Scr f Forensic Statistical Tool (FST). After deciding which model to use,
as outI| in Par rameters are specified and files are uploaded (or profiles are manually

ST web interface.
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{2 Forensic Statistical Tool - Microsoft Internet Explorer provided by Office of Chief Medical Examiner

3= [B] s focmefston et _productionifrmberaut aspx = 42| B sooa P
File  Edt Uisw Favortes Todls Help

¢ Favorites. (@ Farensic Statistical Tool | | {4 = Bl - L e - pager Safety - Took- -

Scenarios:

Select Scenario

Lab Kit
Comparison Profile 1

Comparison 1 Name

Ca rison + Unk nknowr

Comparisen + 2 U 2 Unknowns

Comparison + Known + Unknown / Known + Unknown O
Comparison + 2 Knowns / 2 Knowns

Comparisan / 2 Unknowns L 3
Comparison + Unknown / 3 Unknowns
Comparison + Known / Known + 2 Unknowns

®2013 Oﬁ@! Medical Examiner. The City Of New York. All Rights Reserved.

9 T e EREvE:
Figure 2. Sejgct the ar@mate test scenario from the “Select Scenario” drop down box.
[ i le”3 below. The option selected here is Comparison + Unknown / 2

Options are Ts\b’
Unknown ? ich is for a two-person mixture with a comparison profile, but no known

.
[l

contribt rofile

& 0@"’
v O
QO
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Numerator Denominator
(Prosecutor’s Hypothesis) (Defense Hypothesis) A
Comparison Unknown A
Comparison + Unknown 2 Unknowns N N
Comparison + Known Known + Unknown NN
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” r

efer e test profile of interest
This profile is often from a suspect, but could belong to a victim or an eliminatio . “Known” refers to an
assumed known contributor. “Unknown” refers to a randomly selected individtl a population of individuals

that are unrelated to the Known, Comparison or one another.

Note: The random match probability should be routinely u

deconvoluted profiles.

O
&
S

Back to Table of contents
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/2 Forensic Statistical Tool - Microsoft Internet Explorer provided by Office of Chief Medical Examiner

)
@Tj,v [ €] Rt focmefstat/FsT_ProductionffrmDefault aspx Bl 2l |8 socs | 2~

File Edit View Favortes Tools Help

i Favarites @ Forensic Statistical Taol | | A5 - Bl - 0 o= - Page - Safety - Took - dgh-

v2.5

_—
Welcome CSC\"C Zonr

Home

Scenarios:

Select Scenario: Comparison + Unknown / 2 Unknowns vl e ¥ '-'!3\\

Lab Kit| |

Comparison Profile &5 = v
Gl 1 =
siof
Comparison 1 Name

| E Of Chief Medical Examiner. The Gity Of New York. All Rights Resenved.

Forensic Statistical Tool \

bone _ T N tocaleranet [a = s
Figure 3. Em@dent@k&v&elected on the “Lab Kit” drop-down box.

Q)
v °®
QP
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/2 Forensic Statistical Tool - Microsoft Internet Explorer provided by Office of Chief Medical Examiner

@_\-‘ﬂy - |§i hitp:/focmefst0LFST_ProductionffrmDefault.aspx

= 4| ¢ | [ ccoae

File Edit View Favorites Tools Help

- 1=1=]4

I Favortes @ Forensic Statistical Tool | |

A oc Bl o e - Page - Safely -

Viehom.

Scenarios:

Select Scenario:| Comparison + Unknown / 2 Unknowns

Lab Kit| [dantifiler j M
= = 0.03
Comparison Profile 1:
Comparison 1 Name \
@ “ ulk “-- Go

O

Forensic Statistica\o

‘CSC\COConnor

@1%

Bl

a

, the @ﬂ value of$ 0.03 is to be used.
v &
Q°

Back to Table of contents
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[~

; \ © 2013 Office Of Chief Medical Examiner. The City Of New York. All Rights Reserved.
Done . - [0 | | [SJiocalintranet -
Fig nsur @3 is selected on t& drop-down box. For all routine testing performed

* 115%

A
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C. Uploading Files and Running FST

{2 Forensic Statistical Tool - Microsaft Internet Explorer provided by Dffice of Chief Medical Examiner

L) - =15
— - 0
@ @ |2 heepilocmefsto1(FST_Productionjfrmbefault.aspx =] 42 B co0o- K'-
% Y = T v
File Edt View Favortes Todls Help N \
| Favertes @ Forensic Statistical Tool | |

Bpoc Bl - mmor Pager Sofelyr Wolsr Wt
Forensic Statistica\%
| D¢

W rlcome L3C\COConnor

Scenarios:

Home

Select Scenario

son + Unknown / 2 Unknowns _ﬂ 9 & ‘;I
Lab Kit |

Comparison Profile 1: é
Comparison 1 Name [John @ Suspsci| @\

OO Click GO to

advance to the

\ Data Entry
O

Screen

0 ® 2013 Office Of Chief Medical Examiner. The City Of New York. All Rights Reserved

|
> [T M3 tocalintranet e [Riss -

mparison Profile name in the appropriate space on the Home Screen, then
ottom of the Home Screen to advance to the Data Entry Screen. Ignore the
this is reserved for quality control purposes.

| <
FIgUsgSONE

QO
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/2 FST - Comparison + Unknown / 2 Unknowns - Microsoft Internet Explorer provided by Office of Chief Medical Examiner

L, -
@_l\ =[] hitp: focmefstD1{FST Productionffimbpload. aspx =] )| x| [B cooae 2=

File  Edt View Favorktes Todls Help o~
L Favorites @ FST - Comparison + Unknown | 2 Unknowns | | By Bl - mmor Pager Sefelyr Taosr @ Q.
Forensic Statistical TOOQ
] V2§
1

Welcome . SC\C\ ‘Con.ior

Comparison + Unknown / 2 Unknowns

FB#1: |FB13-x0mx Comparison: lJnhr‘l Q. Suspect FB#2: |FBS 13- Item: [Swab of KNfe Ha

Comparison Profile 1: | |M ‘I|Ck
Evidence: | |m “Browse” to

>
6\(\
O\

© 2013 Office Of Chief Medical Exa\(er TI‘IEQEW York. All Rights Resenved

Deducible{No ;[ DNA Template Amount (pg};|330

Dan

; 6 \' [l e e T ol
Figure« gide Qomparison, and Known File Upload. Enter case information (FB
m@, com

nu n name, and item description) in the appropriate boxes on the top row.

the t ount of template DNA amplified in each replicate on the bottom row rounded
or d as appropriate to three digits. For example, enter 253 pg for sample with a
onge éon of 50.5 pg/pL (5 pL x 50.5 pg/uL = 252.5 pggjportant: If a 100 pg sample is
am 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. Q

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

W' [&] hitp:fommefsto et _Productionifrmpload aspx (=l #2| | B conge
b;&

File Edit View Favorites Tools Help

©.7 Favorites ag| vl (€ F5T - Comparison + Unknow. . | @ FST - Comparison +Know, X | | M- B - _'ALé

N{
j Foren&{tistmal Tool
v2.5

Welcome CSC\COConnor

\: tem: |Swab of Knife Handle

Comparison Profile 1: | N

Comparison + Known + Unknown / Known + 2 Unknowns

FB#1: |FB 13000 Comparison: !Juhn Q. Suspect FB#2: |FBS 13- 0000

Known Profile 1: |

Evidence: |

Deducible | 1o d

f@lemem:a Examiner. The City Of New York. All Rights Reserved.
.\ @Q

[0 | | [SJiocalintranet RN

(@)Of a model including a known contributor was selected, there will be space to upload a
rofile.
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/2 FST - Comparison -+ Unknown / 2 Unknowns - Microsoft Internet Explorer provided by Office of Chief Medical Examiner

@
@Tj,v @] Fiio: focmefsto 1 FsT_Productionjfrntpioad.asos = 4 x| [B cooae | 2]-|

File Edit View Favorites Tools Help

©.7 Favorites %El 'l {EFST - Comparison + Unk.,. X | @ FST - Comparison + Known ... | | 1!:} SR é ~ Page~ Gafety - Tonls - @‘- ”

Forensic Statistical Tool @
v2.5

Welcome CSC\C >Cor 10r

Comparison + Unknown / 2 Unknowns

FB#1: [FB13c00x Comparison: [John Q. Suspect FB#2: [FBS13-wo0x Item: [Swab of Knif&%
Comparison Profile 1: [M:\FBIOLOGY_MAINWalidations\statistical tool\Parameter Testing\Study 2b -] i s J ‘ \

Evidence: |[M\FBIOLOGY_MAINWalidations\statistical tool\Parameter Testing\Study 2b -] \ifeis i1

Deducible | No _:J DNA Template Amount (pg){330

Qk. All Rights Reserved.

© 2013 Office Of Chief Medical Examiner. Tneo

T | [Sdtocalintranet RN

[
Figure 8. @r brow\'}?gp&) select Comparison, Known and Evidence files, click “Preview”

view uplo (@ ata
S °®
N
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/2 Forensic Statistical Tool - Microsoft Internet Explorer provided by Office of Chief Medical Examiner

mv |§i hiktp:/ focmefstOLFST_Productionffrmbpload. asp:

File Edit View Favorites Tools Help

Hlo % [B o (o]

K- Bl - - Page~ Ssey - Todk- @
B

Forensic Statistical Tool \@
v2.5

L Favaritss @ Forensic Statistical Tool | |

2 Unknowns

Comparison + Unknown

FB#1: |FB 13000 Comparison: !Juhn Q. Suspect FB#2: |FBS 13- 0000

Comparison Profile 1: |

Evidence: |

Deducible| No d DNA Template Amount (pg)-330

Evidence

16,17 1,13,14 N 2,16 15,16,18,19,20 | 8,9,10 | 14,16,20 | 7,10,12,16 | 22,23,
12 |1817 7 1 1 17 16,20 8,10 s
10,11 13,16,17 |7.8 9,11,13,14 | 9 p 12,13,14,15,15.2,16.2 | 16,17,18,19,20 | 8,9,10 | 18,19 10,11 2
@ 2013 Office Of Chief Medical Exafiner. Thelity Of New York. All Rights Resernved.
[T NJtocalintranet Farlmnse -

[bone
Figure 9. P@ re @screen Uploaded data will be shown here. If a file was selected in
error “Editz hen “Back” to re-upload the profile. Verify that the comparison

, Olj
and/@wn(s (s) entered on the Home screen appear on this screen below the evidence
P

N\ Case and sample information may be entered or corrected on this screen, if
information is correct, click “Compare” to run the analysis and generate results
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©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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

FORENSIC STATISTICAL TOOL (FST)

DATE EFFECTIVE APPROVING AUTHORITY PAGE
12-24-2015 NUCLEAR DNA TECHNICAL LEADER 362 OF 435
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 (Comp:msom + Unknown Hd: 2 Unknowns Deducible: No %Q
Profiles \
Profile D8S1179 D21S11 D7S820 CSFIPO D351358 THO1 D13S317 D16S539 D251338 D195433 VWA TPOX [\ 55818 FGA

John Q.

Suspect
{Comparison)
12,15 28,29 1,11 10,12 1717 77 11,14 99 16,17 12,152 16,20 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, KS 9,10 14,16,20 7,10,12, 22,23 24
152 16 16
2 12, 13 14, 29, 10 9,12 16, 17 T 11,12.14 g 1 17 12,13,1 8,10 15,16,18 10,11,12 22,24
15.2
3 a, 11 12, 29,31, 11,12 10,11 13,16,17 7,8 9,11,13, 9 16 12 13 S 8,910 18,19 7,10,11, 20,22, 24
13,15 342 14 12
. 0
Comparison Result
\

Asian Black Caucasian Hispanic

Likelihood Ratio 7.04e+09 4. 54e+08 6.04e+10 7.74e+09 :K
Q 6/26/2013 5:42:59 PM

Figure 10. ults Scre@) After clicking “Compare”, a pop-up window will provide the
options to or o the results file. Save the file as xx-xxxxx_sample name_FST in the
appropjl der ace a printout in the case file. Two person mixture results will be
|nst T person mixture results may require 10-15 minutes. Report the lowest of the
fou ood shown on the bottom of the screen.

v
QO
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D. Interpretation of Results

It is very important that likelihood ratios are reported using the ex
wording given below. Even minor deviation from this wording can le
incorrect interpretation of results. Interpretation is always of the for %h
DNA mixture found on [item] is X times more probable if t ple
originated from A than if it originated from B. Therefore, there i§§[‘li ited /
moderate / strong / very strong] support that A contributed tob" mixture,
rather than B.”

Please note that the result is a “ratio” between two Ii@ds and cannot be
reported for just one hypothesis. &

@he comparison type selected
of the four likelihood ratios that
s value will determine whether the

Reporting of the likelihood ratio (LR) depend
and the value of the LR. Select the lowest
appear at the bottom of the results page
result supports the prosecutor or the se hypothesis. This value will also
determine which descriptor (limited, rate, strong, or very strong) to select in
the second sentence. Use Tablq determine which descriptor to use in the
second sentencé\ote, only@ at are equal to 1.00 should given the
on

qualitative descriptor of “no usions”.

If the lowest LR is grean one, the results are interpreted as shown below,
using the example « T in Figure 10, in which the lowest value is 4.54e+08, or
454 x 16. If tth est LR is between 4@nd 16* report the result as

“million”, “billi n@ trillion”. For example, report 4.54 x 1%as454 million.

e firs,’*r;e& t sentence, because the lowest LR in this example is greater than
mixture is more probable if the prosecution hypothesis is true than

nse hypothesis is true. In the second sentence, because 4%5¢ x 10

han 1000, there is very strong support for the prosecutor’s hypothesis
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R

N

&
\g 000

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 million times more probable if the sampl mated
from Mr. Smith and one unknown, unrelated person than if it origigdtedfrom two
unknown, unrelated persons. Therefore, there is very strong®sypport that Mr.
Smith and an unknown, unrelated person contributed to the&t e, rather than
two unknown, unrelated persons. \

If the comparison performed was Mr. Smith (comparj o@k Mr. Green (known)
versus Mr. Green + Unknown (i.e., a two-persor@ ture with one known
contributor), interpretation of the value above is: K

The evidence profile 454 million times bable if the sample originated
from Mr. Smith and Mr. Green than } iginated from Mr. Green and an
unknown, unrelated person. Theg@{de, “there is very strong support that Mr.

Smith and Mr. Green contributed mixture, rather than Mr. Green and an
unknown, unrelated person.

If the lowest likelihood ratio j @than one, the DNA mixture found on the item
is more probable if the dgfel)se hypothesis is true than if the prosecution
hypothesis is true. In thi§ situation, the reciprocal of the lowest LR is reported

and the positions of 0 hypotheses in the interpretation sentences are
reversed. For exam¥eNf the four values at the bottom of the results page are:
0.421 O 8.88e-02 1.49e-02 0.492

élowei\gvagg is 1.49e-02, or 0.0149. The reciprocal of this value is 1 / 0.0149

67.114 port the results rounded down to three significant figures as below.

@omparison performed was Mr. Smith (comparison) + Unknown versus

If
ﬁUnknowns (i.,e., a two-person mixture with no known contributors),

iMNerpretation 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 wn)
versus Mr. Green + Unknown (i.e., a two-person mixture with onp\ wn
contributor), interpretation of the value above is: Q

The evidence profile is 67.1 times more probable if the sa I(lﬁinated from

Mr. Green and one unknown, unrelated person rather than Mr. Smith and
Mr. Green. Therefore, there is moderate support that M en and an unknown,
unrelated person contributed to the mixture, ratherw}\n Mr. Smith and Mr.

Green.

If the LR is between Idand 10, the result will not aQ)ear in scientific notation.
For example, if the results are

435.82 2993.8823336.55 162&,4
*

report a value of 184 (lowest value, ronﬁ down to 3 significant figures), stating
for example for a two-person mixtur% no known contributor, “The evidence
profile is 184 times more probabl@ e sample originated from Mr. X and one
unknown, unrelated person @ it originated from two unknown, unrelated
persons. Therefore, there é‘? g support that Mr. X and one unknown person

contributed to the mixturw r than two unknown, unrelated persons.”
O

I the likelihood ratige§, > Then the evidence provides...
Less than 0.001 {\Y Very strong support for fover H,
0.001t0 0.0 \ Strong support for flover H,
01t00.1( 9y Moderate support for fbver H,
'& ol Limited support for J over H,

Limited support for | over H

Moderate support for fHover H
1000 Strong support for flover H

eater than 1000 Very strong support for jHover H;

ble 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 sadipleontribute 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 Hg.
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Revision Hist{yy”
Aprild ~ Initial joft of procedure.
Jan , 2012 — new section on hypothesis building and clarified several minor points throughout the document.
oved sgftl n database comparisons.
@ 15, 201498014 City of New York Office of Chief Medical Examiner. All rights reserved.” added to footer of
documgnt®
ay 21, Removed sections concerning the determination of the number of contributors; minor wording changes.
Augu 015- Section V.C. updated to reflect that samples amplified with more than 500pg of DNA should be entered

e FST program with 500pg of DNA.
@ ber 24, 2015 — Note added to section IV to direct analysts to follow steps 2, 3, and 4, or FST calculations may not be
a ate.
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Sample Comparisons

Autosomal STR Results Q)

The purpose of these guidelines is to provide a framework for sample comparison STR
casework. (Refer to the Evidence and Case Management Manual for further détglg™on
reporting.) These guidelines are based on validation studies, literature referagqc®s¥Ysome standard
rules and experience. However, not every situation can be covered by a @St rule or proposed
report wording. Equipped with these guidelines, analysts should rely gn‘\professional judgment
and expertise. &

te;plates have many pre-
luable time by eliminating the

Report templates are available and should be used. These rep
written statements which are applicable to most cases and a
need to write the same sentences repeatedly. There are t report templates depending on
case type and testing performed (Serology, DNA, suspe sing persons, etc.); make sure the
correct template is used for the type of case analyzeq aRe-written statements cannot cover every
possible case scenario and should be modified as { sary for accuracy.

Any documentation developed outside of the (e.g., statistical calculations) must be
scanned to a PDF document and attache appropriate electronic case record.

Statistics O\
In general Q’\&
A. Instancgs where a ual’'s DNA on an item is reasonably expected may not require
a statl hen a positive association. In those instances the positive association
port&yng a qualitative statement. Examples include:
\ intimate samples that originate directly from the individual’s body:
CJQ avity swabs, swabbing from any skin surface, or samples from fingernails
?S |m|nat|onIV|ct|m profile on their own clothing (single-source or mixtures)
Q 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 saméMiaie Donor A on a

Back to Table of contents
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mixture from cuffs scrapings of a shirt where Male Donor 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 wa; ror
single source on steering wheel
ii. Male Donor A and Male Donor B on two different cigaretté\w, third
and fourth cigarette butts are mixtures of the two Males
iii. Mixtures on sexual assault items/swabs/fractions w. ﬁ ale Donor A
was already identified on one of the items/swabs/ \lo

B. Statistical calculations made must be clearly and properly q%ed in the test report.
Statistical calculations for more than one test can be rep d together if the results of
those calculations are identical or, where applicable, éjove the source attribution
threshold.

C. Statistical information can be reported in the m ce report if appropriate. For example,
where a probative sample matches a relev tim or elimination sample, the statistic is
reported in the evidence report.

D. When using Random Match Proba@t)erort the lowest statistic amongst the ethnic
groups.

E. When using the US Y- STR% abét[f://www.usystrdatabase.grgeport the 95%
upper-bound confidence Ic from all ethnic groups.

F. When |ng the Fo@ Statlstlcal Tool (FST), perform the calculation using the
appré sce and report the lowest likelihood ratio amongst the ethnic groups
scen

leoz amples based on Autosomal STR results, Statistical
atme d Reporting

A. e the type of testing that was performed and, when needed, include the minimum
umber of contributors to the sample.

B. For each available comparison sample, the following conclusions can be made.

Back to Table of contents
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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. '\Q)

2. Comparison to a mixed sample that was not deconvoluted.
a. The comparison sample is included as a possible contrib gr}ythe

mixture.

b. No conclusions can be drawn regarding whether thxb\ rison sample
C. tributor to the

could be a possible contributor to the mixture.
The comparison sample is excluded as a poss@&

mixture.
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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 likels @ratio
can be calculated; refer to the “Forensic Statistical Tool (RST} srocedure.
C. Single source profiles or deconvoluted profiles from mixed sampl efe a positive
association is stated. i
1. The random match probability (RMP) will be used for%istical analysis of

these profiles. Refer to the “Population Frequenc'e&for STR’s” procedure for
details on calculating this value. 5\'6

2. Source Attribution Threshold: . @

a. If the RMP of an evidentiary pro&t least as rare as the source
attribution threshold, 1 in gre n 6.80 trillion for all ethnic groups,
then the profile may be attri&d to the donor of a comparison sample.
This threshold was cal u@ y applying a 99% confidence interval on
the probability of not @ Ing that profile in the world population as
estimated by The WS sus Bureau World Population Clock as of July

2010.
b. If the RMP da&% meet the threshold, source attribution may not be

used. Q

D. Mixed gamples thaeﬁ)t deconvoluted in their entirety

ses es may include the following:

e*DNA profiles of the individual contributors could not be

convoluted, but the sample may be used for comparison. For example,
CJQ & a two-person mixture where the peak height ratio of the contributors are
K 0 approximately 1:1 and the individual contributors could not be
?* 0 determined.
O b. The DNA profiles of the individual contributors were not deconvoluted,
Q 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.
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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 appropriat IS
decision is made on a case by case basis. Q

3. Comparisons are based on previously determined allele calls ﬁ lusive
loci. Loci that are designated as “NEG” for negative or “I inconclusive
cannot be used. For LT-DNA samples, conclusive loci hadve repeating
alleles.

4, All results for the same sample are evaluated anb@ly be used for
comparison. \

5. The source of a comparison sample is inu@as a possible contributor to
the mixture if:

a. For samples amplified with @( 31 cycles, all of the alleles seen in the
comparison sample ar a@ beled in the evidence sample.

in the mixture, a absent (or unlabeled) peak(s) can be explained.
Explanations ent or unlabeled peaks may include any of the

following:
i Ar@of DNA amplified
ii. rifects such as stutter

iii gradation

iv. \ Empirically defined locus characteristics — (In-house validation

@Q 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.)

?S 00 V. Length of the STR repeat
O

b. If most of the IabeEd ks seen in the comparison sample were also seen

Vi. Minimum number of contributors to the sample
Vil. For mixed HT-DNA samples, no more than two alleles can be
Q 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
Back to Table of contents
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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) usmg @
Forensic Statistical tool (FST) if there is a positive association
included) between the comparison sample(s) and the evid mple.
For further details on performing this calculation, refer to the §Eerensic
Statistical Tool (FST)” procedures of the manual. \

6. The source of a comparison sample is excluded as a po \Nontrlbutor to
the mixture if: &

a. One or more alleles seen in the DNA profa f the comparison sample are

not seen in the mixture, and the absen pnot be explained. Explanations
for absent or unlabeled alleles may mg%e any of the following:
I. Amount of DNA amplified

i Artifacts such as stutter 6\

iii. Degradation

Iv. Empirically defined I@characteristics — (In-house validation
studies of Iden onstrated that the large and/or less
efficient loci ar€: CSF1PO, D2S1338, D18S51, FGA, THO1,
D16S539, aQd ixed samples also TPOX.)

V. Length of TR repeat
Vi. Minim ber of contributors to the sample

b The phra; Qexcludeld used when:
. @T-DNA samples,
6 If a sample shows no unlabeled peaks, the unexplained absence

Q’\. of one peak may be indicative of an exclusion.

‘Q 2) If a sample shows an unlabeled peak(s) and/or dropout is
0 & suspected, do the following:
0 » Evaluate the results at the efficient loci. The absence of
O even a single peak may be indicative of an exclusion.
O » Evaluate the results at the less efficient or large loci. If the
Q 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
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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 logi

2) Many alleles seen in the DNA profile of the com@;}n
sample are absent at any locus.

7. No conclusions can be drawn regarding whether the so \f a comparison
sample is included or excluded as a possible contrib L&Q e mixture.

a. When making a comparison, take into ac @ the following:
I. Amount of DNA amplified 6
il Artifacts such as stutter @

iii. Degradation
Iv. Empirically defined Iocus cteristics — (In-house validation

studies of Identifile? de% rated that the large and/or less
efficient loci are: CS , D251338, D18S51, FGA, and THO1,
D16S539, and i r@samples TPOX.)

V. Length of the @ peat

Vi. Minimum nemb®”of contributors to the sample

b. The phrase nx% usions can be drawsused if the criteria for
“included” Q§ uded” are not met. The factor(s) supporting this
stateme t be documented in the case file using the Not Suitable for
Comyfarigdri/Inconclusive Form

&®s whm@not suitable for comparison

wthe Guidelines for interpretation of results in the “STR Results

K(') $ retation” procedure for details on this category of samples.

Q 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.

Documentation in the case record
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Y-STR Results

Comparison of samples based on Y STR results, Statistical Treatment, an%
Reporting

to the Autosomal STR Comparison section and the Evidence and Case Ma t Manual for

These guidelines address sample comparisons and reporting specific for Y S @ sis. Refer
n
further details on categorizing samples and reporting in general.

A. State the type of testing that was performed and, when appro r& include the
minimum number of contributors to the sample. 6

B. Mixed samples with non-deconvoluted loci é

1. To the extent possible, mixed samples must econvoluted for comparisons
within a case, to other cases, or to knOS a ples as needed.

2. Comparisons are based on deconvo allele calls onlizoci that cannot be
deconvoluted are designated as . or inconclusive and cannot be used for

comparison.
C. For each Y STR based comparlgﬁqqge following conclusions can be made.

1. Comparison to a sm!&&ource profile or to a deconvoluted profile from a
mixed sample.
a. The c on sample could be the source.
b The @amson sample is not the source.

type frequency is determined using the US Y-STR Database website at
.usystrdatabase.org

?S @clusmns
O 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.
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4. No conclusions can be drawn:

The phrase no conclusions can be drawmused if the criteria for “included”
“excluded” are not met. The factor(s) supporting this statement should
documented in the case file using the Not Suitable for Comparison/I sive
Form.

D. Samples not suitable for comparison &

1. Refer to the “STR Results Interpretation” procedure for \'Ié)n
categorizing samples as not suitable or comparison. Q

2. Documentation in file K

mented in the case record file
sive Form. This includes
ajor contributor, but are not suitable

Factor(s) supporting this conclusion must be
using the Not Suitable for Comparison/Ig
mixtures which can be deconvoluted fg
for comparison to the minor ContribuK

Revision Hlst§ \
MarQh Initj rSion of procedure.

— Added documentation requirements for samples that are not suitable for comparison.

ecific worksheets were removed and replaced with generic terminology to accommodate LIMS.

rocedure revised to include information for YFiler.

— Minor wording changes within the CPI section.

r 1, 2014 — All references to a “profile generation sheet”,

anged to “Results Table” for consistency between manuals.

er 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.

pril 1,
May

allele typing table” or “table of profiles” has been
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Paternity Analysis

Kinship Analysis tests alternate or competing hypotheses of kinship. In the forensic co t, itis
useful for determining familial relationships, the identification of unknown bodies, an
identification of the donor of bloodstains when the donor/body is missing or unavame, and the
identification of the biological father or mother of products of conception/babie result
from a sexual assault or are abandoned. All calculations are performed acc SVD o the
Parentage Testing Standards of the American Association of Blood Bank %& NA from the
subject/stain in question is compared to the DNA of close biological rela\'(e

For parent(s)/child comparisons, the loci are first evaluated to dete whether the individual
in question can be excluded as a biological relative of the other ipdi al(s) (see below). If the
individual cannot be excluded, or for comparisons not invoIvin&arent(S)/child relationship, a
P1 (traditionally called a paternity index, but this could be a ity or kinship index), is
calculated for each locus using the DNAVIEW program Charles Brenner. The formulas
for parent/child comparisons are listed in Appendice ‘F\%d 11 of Parentage Testing
Accreditation Requirements Manual, &dition, AABB 6

If there is an exclusion at a single locus in a p child comparison, The Pl is calculated
according to the formula in Appendix 11 ( here

M (locus specific mutation rate) '\btained from Appendix 14 of Parentage Testing
Accreditation Requirement% al, Fourth Edition, AABB and

PE = i (1-2hH) where e frequency of homozygosity and h is the frequency of
heterozygosity. P ulated by the DNAVIEW program.
An overall mbi paternity index) is calculated by multiplying all of the individual Pls.
A probabi paterﬁg maternity/kinship) is then calculated using Bayes’ theorem and

ass prior @a ility of 50%. The individual loci P1, the CPI, and probability of paternity
(W) alcuI@y the DNAVIEW program. The report printed out from DNAVIEW should
ud

b edj case file as the statistics sheet. The DNAVIEW calculations should be
?&orme ach race.

Th sic Biology case report should report the results for ONE race, preferably the race of
the i idual 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.

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

PATERNITY ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 NUCLEAR DNA TECHNICAL LEADER 377 OF 435

Exclusions occur when either 2 or more loci exclude in a parent/child comparison, or when the
CPI<0.1.

Inconclusive occurs when the CPI is between 0.1 and 10, and for individual loci in mi tl% of
parent/child combinations when there are other peaks visible which could potenti l\clude or

include but can not be genotyped by the software.
%hen for all

Inclusions occur when either 0 or 1 loci exclude in parent/child combinations

cases the CP1 > 10. The analyst should bear in mind and report the str rb:qy the inclusion
based on the CPl. When the CPl is greater than 2000 (probability of pat&rnity > 99.95%, 50%
prior probability), the hypothesis of kinship should be accepted (co & proven). When the
CPl is between 100 and 2000, the hypothesis is supported by the (Q When the CPI is between
10 and 100, the hypothesis should not be rejected, and should b® considered a weak inclusion.

¢
o
™

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 p ity
and kinship analysis. The following instructions are guidelines as to the use of DNA-& nd
interpretation of the results.

S
I. Creating a DNA-View Worksheet and Import Record &
N
N
L1

1. Open up the DNA-View Form

S benpart S2enl vt I it T T ol ] v 1ol 10T il it

[ Foelaton | DESIIT

Relation coiles

Faitwt  |F.G
i il i,0LE

AQ hbothiss |
>
c‘)@.\ @%NAVEW Worksheetfill in a 5-digit Case ID(i.e., if your case is FB04-

then the case ID will be 41345). Note the Case ID cannot start with zero.

; DOSelect the Case Typgom the drop down menu: Paternityr Kinship.

Q. Fill in Name section with sample names. Don’t use quotes because DNA-VIEW
will place double quotes around those sample names at the import step.
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5. Assign a 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 designati
for each relationship. If additional sibling relationships are required,

use the designations for Other: X, Y, Z, as needed. This conventi %} holds
true for other relationships in the table). ?1/

6. Enter the DNA profiles for each sample. This can be do \\/plng them in by
hand or by copy and pasting directly from an STR pr h)

For both homozygote and heterozygote proflles r both alleles at each locus,
separated by a spacenot a comma. If there i |s
the entire locus blank.

it in the DNAVIEW \ WRKST

folder. Use the case IBs the file na “save as” tyerosoft Office

O

*
7. Once the sheet is completely filled out&

Excel Workbook. See below:

dropout at a locus, leave

| | | |1 | | | | | |
2] %
[0 wRsST 8 H@-3'Q ¥ g - Toos~
S - oaar K AEe B am131 52254 i eo4r2 3
u.;-f} =7 \ i zns 48032 sz e0590 5
Iy Flacent i_‘|1% Eie0s2z a3 e B earoe -]
Docuenbnts | ST 48124 Bsza4y Beonie |
— 1] Bi2ars Eemra Eeaase ] etnss |
Lf'} 11155 EYz2170 B snong Eljssm=s Els1139 3
nsg& =] 12006 Wezerz = sazee = ]56a48 Bleizes 5
@ 12258 Wzz657 ﬂsmm ﬂmm Ee1zs2 3
N A Q a12287 2603 = los0szs 5] c0003 He1428 =
\ 5112258 & 25604 #5053 5 c0zz0 i a1449 3
Q s @137z o 50000 A srszo szt 61450 &
c) =1z7e =02z0 251500 =eozzz 101494 3
0 ’jg 15 14455 & anzea Az1795 B 0z e1533 3
O 5 =] 20071 Hlan Eic2igs 60348 5161566 o
Moy Compatar | L o072 B az2s Bi)seess ez Ee1zs7 o
QO 9 - | Erte
. i pusme: [T— = ;
e JONA Yiew For i Sove
| Plaes  Saveastipel [mcrosoft Office Excel Warkbook =]t |
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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.
NO

9. Exit from Microsoft Excel. Another Microsoft Excel alert will pop- gif
you want to save the changes. Click No

. Importing profiles into DNA-View ?\b‘
YOU CAN ALWAYS RETURN TO THE MAIN MENU FRO TAGE OF THE
PROGRAM (AND WITHOUT LOSING MUCH INFORMAT Y HITTING THE
Ctr+C KEYS SIMULTANEOUSLY. THIS MAY COMEL\HANDY IF YOU
MISTYPE ANY ENTRY. x$
YOU CAN ALSO USE THE MOUSE, SCROLL. KEYBOARD ARROWS OR

TYPE IN COMMANDS TO SELECT FROM T, ENU.

1. Open DNA-View, selecimport/Ex (@Xy either typing it in the Command
field or clicking it with a mou ),& nter.

4 DNAVIEW

VMR JTEM ver 297.23 2805.6-14 15:89 Production Suste
Caseworky? Hew York

-

Casgwork ératernity, Grime, Multi—locus; Membrane, Read,. Reread>
Exapmine data fCompare,. Flazh,. Statistics, Scatter,. Directoryl
Filz (Savesget ascii, Print?>

HoRs ke eping (Browse, Maintenance, QC’'=s,. Tablet Check,. Update>
vavart /Expor. Databazes, Cases, Gels

hﬁeaue mesal (Quit, PATER. tools>

Topulat Jghs {make, plot, or print database. Calculate PI>
Quit FRY“F1EW

Reprdnt the last report

Reagdwrch 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.

4 DNAVIEW

Which Import- Export option? i
“

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 bhinsd

Gel image import Ceach row=x.y coord [intensityl)

Create a Phenotype list. check duplicates. find multi—loc'=s n.<ch

Import Phavmacia ALF (each row=1 bhand =zize,. lane #>»

Import RFLP zizes (each column=zizez for one lane, eg Pha.woszia ImageMazter
ABD GeneScan data import C(each row=lanelf.color,.1 band <ized

Molecular sizes import <each row=2 band sizes?>

Case and Accession data import

Import Ascii databhase C(histogram or size list; kh ow
BioImage import

Import Genotypes for databasze. (Pair of columns=g:putype for a locusd
Genomyx M.U. import

Codis: export size data in CHMF format

Genotyper import

Hitachi StarCall import

Genemapper import

tasesl

3. In the field that saysWhat su@%ctory’?” a path
(\FBIOLO~ 3\MPERSON IEWAIMPORT\) will already be specified.
Hit Enter.

If the field is blank&the Troubleshooting section for specifying the
subdirectory.

gct yQ e ID from the list. Hit Enter.
“
v&&@
O
Q
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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 _TH’
Leze2 _TXT 6032A.THT 61675 TXT 99999 7 T

DN =10l
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6. Now that Case ID has been selected, screen will say Initializing a new

membrane Date of runwill default to the current date, hit Enter

Uhlch Import-Export opt
Genotyper 1mpul\FBIOLONBNHPERSOHS\DHHUIEH\IHPORT\BEBEEB TAT start at 14:k7:5

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

7. Membrane # or brief id wil li e selected Case ID in the format#of###.txt
Hit Enter. N\

Hﬁich Import-Export uptinnfr
Genotyper impor>FBICLY I~MPERSOMS~DNAUIEW~IHPORT~A58523 . TET start at 14:87:5

picializing a new membrane
Date of »un: Febhrvary 26 7
Membrane 4 or Bpief 1d: I
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8. You will be asked, Is the above information correct¥/erify the Date of run

and the Case ID and hit Enter

O

Which ImportsExport option?
Genotyper imporsFBIOLO™3“MPERSONS-DNAUVIEWIMPORT-B58523.TAT start ac

Initializing a new memhrane
Date of »un: February 26 7
Membrane # or brief id: B58523_THT

<: Iz the above information correct? [f

9. You will be asked Who are )Sou}. he program defaults to 099 Genotyaed
unless you want to be sorge else, such as secret agent, James Bond, or father
of inductive reasoning, 8 is Bacon) hit Enter

4 DNAVIEW

Who are you?

HD to add a reader, DEL to remove or renamel

Bond,. James Bond

LdC
F. Bacon

QL
v

Bksp=clear Alt—f6=help
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10.  The following window displays the entered loci, hit EadESG not Enter.

7 DNAVIEW =N b

Which Import/Export option?
Genotyper imporsFBIOLO™3SMPERSOMSSDNAUIEWSIMPORT-A5A523.THET start at 14:L7:5

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 TPOH 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
[121 1 AmelogenSTR
[141] 1 UvA STR
[15 1 1 DES117? STR

11. Wait for a few seconds for t profiles to import.

70 DNAVIEW
Which Import-Export option?
Genotyper impor»FBIOLO™3FPERSONS-DMAUVIEWSIMPORT~A5%85%23 . TET =start at 14:19:3

:B?/B2/26 cHBAA » A5A523 , 1aT
~FBIOLO™3~MPERS ONS~DNALLT sU~TMPORT~A508523 . 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 aBkseceed with generation? (N=modify
parameters, Y=proceed). Y will appear, hit Enterlf this screen does not
appear, do not be alarmed, the import will still work. '\@

4 DNAVIEW

There are some sample id’s that look like they designate a case and a p(la
within case, but they cannot be resolved hecause there iz no zuch 1yle
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 paramsbelss ...
Kind of case: Kinship
Races: bcha
Meed 3 accession numbers beginning: 1288-0AL28u
Proceed with generation? (N=modify parametert \Y=proceed> [

If you are using paternit tead of kinship, answer “N” to modify the
parameters and type i ernity.” If the order of races are incorrect or if
you only want to te race, you can change the order here or type in one

letter for the racb
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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.

Arrows, Home, End scroll. ESC to quit viewin
line 1-47 Find typed phrase. Tab=again. Bk:y nzvw phras
Reprint to print the report

“~FBIOLO™3~MPERSONS-DHAUVI EWSTHMPORT~BA58523 . TXT start at 14:19:7%7

Import by reader 7?9 to worklizt <(membrane> HZ200
workli=t=07-82-26 cBEABE » B50523.THT
Lane Sample Info Lane : ' SCA523 L TRT
1> L6523 U blood 1>
2 58523 F father FZhang Hui Min <2
3> 58523 M mother Zhu Tong Fu 3>
C4) LEs23 (4>
5> LEs23 5>
(6> LEs23 {6 @
Ly LA5L23 Lo
8> LA523 L4
2 LEs23 [4)
(18) LAs23
LAS23 1
D331358 3p 5TR 3 lanes of da led as Read # 3188

lll.  Performing Paternity or Kln\g:bpnalyss

1. Select Caseworkhit u

4 DNAVIEW

DMAUIEW ver 27.23 2005-6.-14 15:8? Production System
Cazevork8? Mew York

Command’®

"ﬁn ~work (Paternity, Crime,. Multi—locus; Membrane,. Read, Reread?>

Fwamine @aka (Compare,. Flaszsh,., Statistics,. Scatter,. Directory)
|File (Savesget ascii, Print?

Housek=zeWwing (Browse, Maintenance, QC’s, Tahlet Check, Update?
Impodt AExport Databases, Cases,. Gels

Leate\menu (Quit, PATER. tools>

Pdpudations {make, plot, or print database. Calculate PI>
uay” DNi -UIEY

Besrint the last report
bﬂesearch 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.



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 393 OF 435
2. Select Paternity casehit Enter. (This will be used whether a paternity or a

kinship case is being done).

74 DNAVIEW BE=

DHAUIEW ver 27_23 2005-6-14 15:89 Production Ry;fgm
Cazeworky? Mew, York

Subcommand?

Automatic Kinship arbitrary relationship Stain Calculator ixel stains 1
Crime Casze stain matching Tuype in a Read 0. edit, using
DMA Exclusion mixed stains Y-haplotype odds vwanixed stains
DHA Odds unmixed stains

DNA Profiles whole membrane

Hinship calculate formula

Membrane Create; make roster

Multi-locus case

PCR Read 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

N

3. Select case should be highlightgd. Hit Enter

4 DNAVIEW

Crecte. 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

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.



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 394 OF 435
4, At the next screen, at the field Case # (0 to dritk 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).

4 DNAVIEW

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!

\UJ
5. Selectimmigration/kinship , hit §?. Verify that the imported case information is
correct such as the Case IDzand™all sample information, including relationghipg (

see section 1V.2. for chan ase languageil that, in the race(s): field, bchsa
indicated. Go to step is not indicated, the race list needs to be edited. See
steps 6-8 for editing gacdMist.

7 DNAVIEW

Case 614%1 racels>: hcha
D Dadghter 1280-08126 daihegy Shirley Profitt
Dictim 128888125 femur

u
H Sonitl 1280-80127 son Micheal Yellock bcha- AbbreViation for
T

Son#i2 128080128 zon Raymond Yellock BlaCkS CaucaSianS
Hispanics, Asians

O |
Q 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.

74 DNAVIEW

Case 61494 race{s?: hcha
1280-88126
1280-88125
1280-88127

1288-88128

Daughter daughter Shirley Profitt

Pictim femur
Sonitl zon Micheal Yellock

Sonit2 zon Raymond Yellock

NJ |

add role I example <your risk?>

batch run

batch select
delete case

edit case comm nt
edit people

expoprt case

footnote report
immigrationskinship
language iz: kinship
list cases

NAME

Mame Tag stule:
Bkzp=clear Alt—f6=help

edit race Jiot
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7. Type bchain the race(s)field. Hit Enter. The changes will be saved.

7 DNAVIEW

Case 61494
Daughter
Uictim
Sonil
Soni2

race(sy:
1288-00126
1288-@8125
1288-80127
1288-00128

hcha

Enter/modify list of race letters

to try for computation.

edit race list

8. After editing race list, select imn@on/kinshlmit Enter.

4 DNAVIEW

Case 61474
Daughter
Victim
Sonitl
Son#?

racef{s’r:
1288-A01° 0
128889025
12885127
1-59-80A128

hc ha

daughter Shirley Profitt

femur
zon Micheal Yellock

son Raymond ¥ellock

add role

batch run

batch select
delete case

edit case comment
edit people

edit race list

Bksp=clear

example {(your pisk?>
export case

footnote report
immigrationskinship
language is: kinship
list cases

Mame Tag style: NAME
Alt—f6=help
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9. Estimate likely relationshipsshould be highlighted already. If not, select it and

then hit Enter

4 DNAVIEW

Eztimate likely relationzhips

ype in Cor edit? scenario 1

stimate likely relationships

acial estimate

Simulate

yeball check the raw sizes

yeball check the genotypes

rint the genotypes

rior probability=A_5

Silent alleles NHOT allowed

arsing info: NOT shown

alculate one locus,. showing parsing
ace is: CK

hange database defaults

ext race from: BlacksCaucasia~Hispanic

Ppior /= A.5
Mutation is Gensidered

Meedless loci INC. UDSD
Do NOT "restrict™ .b-
AUTOMATIC frequi:ncies
SHOW formulas ‘n summary
DO consider rut, tion
Quit from Lhmagration

C= ? + Frr
Azsses-mnEa’: 1 <554 F U-?,
Asse sn=nt 2 (887> F U7
A.svs.ment 3 21892> F U7,
Psu=szment 4 (2875> F U/0ther
A-si:ssment 5 (48> F U 0ther :
g €1921> F D, 8

dzzessment
hssessment Ce?2> F U2 -

data

4 DNAVIEW

collecting genetic data
2 worklists to search ..
2 worklists to error—:hezk 1

. a remalnlng,

112 locus—genotypes collected.

remain 1I'I

Obtaining Black frrguenzies 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 (pa m

indices) and Sl (sibship indices) generated from calculatio

every pair of individuals in the case. The numbers in eac

the corresponding pair of people as potential parent-chi%
¥

potential siblings (SI). Numbers are omitted if very rbs
Charles Brenner's DNA-VIEW Newsletter #17, ht;e:%n

IL,evaluate
Pl), and as
s per Dr.

view.com/news17.htjn
C. After viewing this information, Hit Enter

74 DNAVIEW e x|

Caze 61474 T

D Daughter daughter Shirley Prof i

Al Uictim femur D pi=6B0 pi=20H pi=48
q .

T

Soniil son Micheal Yelloch 2i=30 si=1A0800 =i-=-8A0A
Sonit2 son Raymond Yellodk

U pi=6BAAE pi-86060
si=6080 si=2000

g
LS D166, THA TPOX 1

Legend : D351358 p=15 g=1C, P=17 uua p=13 »=15 s=16 FGA p23 o224
DBS1179 pi? rid D21Si4 w2é 38 D18551 pid4 »16 ul? D5S818 p8 sii
D1358317 pii gi12 »13 bL7SE28 p8 sii D168539 p9 »ii t13 THAL p? o8
TPOX p? g8 »9 t11 'SHLPO p8 ri1B t12

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.

4 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

Ppior /= A.5
Mutation is Gensidered

Mext race from: B'ac.“CaucasiasHispan
Meedless loci INCLUDLD

Do NOT "restric:" the data

AUTOMATIC fre,. e cies

SHOW formula: i) summary

DO consideyr wmu.ation

Quit fror ' wmigration

Gz 7 + B

5 Asszeusn=nt 1 554> F U2,

5 Acsvs.ment H 2 (887> F U/ =

5 Pas=szment # 3 <(21892> F U2 U, A
5 Arsissment # 4 (2875> F UA0ther :
e # 5 <48> F U Other

H 6 ¢1921> F D, §

dzzessment
hAssessment

4 DNAVIEW

Action:

AUpd in (orfeli®) scenario 1 |
Tyve in o> adit) scenario 1
E.otimate li.ely relationships

Add rel. tanship est to report
Racial =uztimate

Sdimi Lo ote

Eye hal: check the raw sizes

F_.=.=41 check the genotypes

*riat the genotypes

tror prohability=A_.5

iilent alleles NOT allowed

Parzing info: NOT shoun

Calculate one locus,. showing parsing
Race iz: BLACK

Change 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.




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 400 OF 435

14. In the 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 femur,
V, that may or may ndie from the mother of the typed daug
S,andsonT

The format for this KINSHIP case is as follows: b‘

1) D,S,T:V/Other+Pa (as seen in screen capt &)e ow)

2) This means daughter, Bon, Sand son, ﬁﬁo
typed femur donoty, or another unknowﬁi
some untested maRa.

oduct of the
ividual, Otheand

Q b@ Another option is a case of with a trio of typed individuals, a child, C, a
CJ mother, M, and a tested man that may or maybedathe fatherf:

O The format for this PATERNITY case is as follows:
Q 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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<0ther+Pa
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15.  Select Calculate & report LRs, 4 raceshit Enter.

4 DNAVIEW

|D,S,T:U/0ther+Pa

Prior ="a.h
Mutation is chnsidered

Action?

Calculate & report LRz, 4 races

Type in Cor edit? scenario 1 Calculate one locus, s auving parsing 1
Calculate & report LRz, 4 races Race iz: BLACK

Calculate LRz <Black> Change database d fa lts

Eztimate likely relationzhips Mext race from: Bla.k- CaucasiasHispan
Add relationship est to report Meedless loci I\CLUDED

Racial estimate Do HOT "restrint ' the data

Simulate AUTOMATIC i 7w.ncies

Add scenario tos modify the pick list SHOW formrla- in summary

Eveball check the raw sizes DO consicde s mutation

Eyebhall check the genotypes Quit fr.m Tumigration

Print the genotypes C= 7 + Fr7

Prior probability=8_5 5 Arsesument # 1 <554 F U-?,
Silent alleles HOT allowed ; Fs ment H 2 CBE?> F U7

Parzing info: NOT shown 2 [f.= ment # 3 C218%9> F U/7?,

16.  Wait for the program to colle frequencies and calculate kinship equations.
A series of screens will appdar, pee examples below.

7 DNAVIEW

Collecting Asians data.

Obtaining Asians fFrequenci:s for locus 3-13, FGA STR
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Wait...

i DNAVIEW

Evaluating kinship formulas

D.8.T=U 0ther+Fa

13 loci.
D351358
Uda 12pl
FGA 4g §
DBS11°7e
D21811 §
D18851 1
D55818 §
D138317
D75828 7
D16853%
THB1 1igp

TPO® 2)? )

CEF1I@ ©

B inconsistent ‘& Bz
1+3pd> / (Ag+l2ggl2
(p+sd ~ (g +lGrrsd
2 /7 Cp+3opips
1 +3p+ 3k A Capr 4|
{1 +3p+rd A \{dpr+12pp
1 ~ Cdp+ddip)

(2+6¢\} ~» C(s+3Ips+iss+
1 g

{1 +p3s)> ~ {dps+i2ps
I%3L> # Cdpr+lbprt)
CO23p+3g> ~ (dpg+dpp)
7 4pg
{1+3rd> ~ (dpt+lbprt)

17.  Atable with cumulative LRs for e
that will be presented in the Fore, é:‘»
file name for posting (blank i
(Paternity or Kinship) follow
(e.9.P91125.txt K80144.t}1s)s

iology r

4 DNAVIEW

|D,S,T:U/0ther+Pa I

Black cumulative LR 41 .6eb
Postenior probability=99.999998x assuming

Couzasdian cumilavive LR 12.7e?

eport.

prior=58:;

Posterior probability=188x assuming prior=5%8x

IHL‘panic ‘vapniative LR 4_33e?

‘ nszians

vumulative LR 28 _8e?

Yaccerior probability=97.99999998x assuming prior=5@x

Posterior probability=108¢ assuming prior=580x

WI|| appear. These are the statistics
In the field that says Ascii
’? enter the filename: first letter is a P or K

the five digit ID number, and ending with .txt
Hit Enter to save the file.
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a Displayed in this screen capture is the following:

Cumulative LR
This is a likelihood ratio, also known as the combined kinship

spelled out in the proposed kinship or paternity scenarios
determines which is more genetically likely.

jnge
or combined paternity index (CPI) which evaluates the asi@ﬁ S

%Kl)

tep 14 and

Posterior probability \
Posterior probabilityis also the relative chance@& nitgmentioned

in Forensic Biology paternity report)

\

Prior probability

Prior probability is always 50% (both eses equally plausible) for
paternity and kinship cases (mengi Forensic Biology paternity

report) 6\

18.  Select Quit from Immigration (sho

& DNAVIEW

|D,S,T:U/0ther+Pa

Prior

Mutation is considered

Action?
(] R a N’
SHOW [o.—alas in summary
DO crasider muccatasn
Qni: 1rom Inmisracion
C: T o+ Fe7
= ggessm~~. 4 1 654> F U/7_ U @ Mot
" =, H 2 C(BBY> F U7 M+ F
<:) £ B3 <2189 F U2, U, A,
3 ; #t 4 ¢2A75> F UsOther - H
3 ##5 ¢48> F U-0Other - H +
3 #6 C1921> FD. 5 = X + U
. # 7 62 FUs2 - M + F
* start with a descriptive comment line

" Hssuming F & CDG have different fathe

@ready be highlighted) and hit Enter

= 8.5
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19.  Select print report, hit Enter.

4 DNAVIEW

D.5.T:U-0ther+Pa

Prior ="a.h
Mutation is cansiZered

Mull freguency= AUTO " »er.onstruction
options “ restrict data

FCR parameters ) review; ASCII export
print repoprt select case

probe parameters shrink match rules
guit window size

recap

Bfksp=clear Alt-—fbh=help

20.  Select Laserjet and hit Enter O

4 DNAVIEW

|D,S,T:U/0ther+Pa I

Printer? RN Prior = B.5

Mutation is considered
abort (78%; chars: Case 61474 kinsh
LPT1
LPT2
SCHwan
Fia=
Lozerjet
drstscript

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 ="a.5h
ans iZered

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 zecoro-,
OR 2. Kill DHA-UIEW with the Windows Task Maogor.

To avoid getting stuck again.
EITHER connect a printer
OR Housekeeping,. Options,. DMNA-UIEW yeincer
and set the printer to ¢nonel.

Keep waiting...A second screen wil
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 le: MAME

Mame Tag st
Bksp=clear Alt—f6=help
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22.  After you obtain printed report, hit Ctrl+@ get back to the main menu. Select
Quit DNA-VIEW and hit Enter If report is not printing, see Section IV for
troubleshooting.

4 DNAVIEW

DMAUIEW ver 27.23 28856714 15:89 Productiocn sz;em
CazeworkB? Me s York

(Paternity, Crime. Multi—locus; Membrane. Read. “Reread>
C(Compare, Flash. Statistics,. Scatter,. Direhtoyy?
(Savesget ascii. Print2

Housekeeping (Browse. Maintenance, QC’'s, Tahlet CheGk \dpdate>

ImportsExport Databhaszes, Cases, Gels

Leave menu C(Quit, PATER. tools)

Populations ({make, plot,. or print database. Calgilate PI>

Quit DHA -UIEUW

Reprint the last report

Rezearch ideas (Mutation, Music)

Bksp=clear Alt-fo=help B¥HELH

O
o
IV. Importing Raw Data \$

The next step is to con r@e raw data to a format that is easier to read and can be pasted
into a repof, You alscGa)e the option to type in the raw data into your report tables by

hand. \

1\4 Ope workbook you saved earlier. It can be found in the DNAVIEW \
folder.

?S 2. (}&ck on the Paste Reportab at the bottom of the worksheet

Select cell A1l. Failure to select this cell may lead to improper results.
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4, From the top menu, select Data Import External Data— Import Data

l= | Data | Window Help  Adobe PDF

J A

42 o E? z -5l %l (D (l/
= Filter * b Review., ! Y ali e NN va\

Yalidation. ..

L
,\@

It:rq:n:ur*t External Data » m A 1m1;..:.rt Diata...

-

G Mew Web Query. .,

H Mew Database

G\Q

5. Select thé=BIOLOGY_1 / Dnavle\A@&,ework/ reportsfolder from theLook
in: menu ®

Select Data Source 21 %
Loak jn: vl @~ Q@ ¥ Ly 3~ Tooks~
: L-”—-‘[ ':'Eg"“'F' =boszen  [lkzressE  @KNOTIN E
er{m poszse  [mlvsosze El ks E
My Recent o Diive (0:) P05266 [£] k1613 [Z] k71460 B
R q:)@mmm e R Bow r-{g;g'gg :
2 FBickegy on ‘csc.nycretiocme. .. :; = E
i RTES4A (] kro14s sﬁ K72648 &
7644 [ rrorasa =iz F
@ : P7624B [£] k701458 = keooa i
p76248 =] k7ot4ze Hreoziz 2
s | =3 Rotor-Gene Demonstrations B6E4C ] k701488 £l kg1201 E
(=3 FTP Locations B76S4C = kros12 S KBI2015R g
0 3 i @) addiModty FTP Locations * 764D £l erostz £l xe1202 2
i-! = 59999 = k20526 ] kz7684n [} krosst = k85080 £
O My Computer | =4 apgsep [l k205262 ;:jkz?saqs £ kri197 = oooes =
= 1 J ¥
File name: >|  hew Source... (s
Iy Metwork [ ""I I
Places  Fllesof Al Fies - Cancel

%
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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 shoul t@;
seen above, correct them if they are not, and Eliclsh.

Text Import Wizard - Step 1 of 3 \(bL?_{I

The Text Wizard hias datermined that viols datalis Dalinked, b‘
1f Ehis is correct, choose Nest, or chaose the data bype that best describes your -
rOriginal data bype \
| Choose the file byvpe that best describes your daka;
I Deiirited) - Characters such &5 commas or tabs separate a8 ;
" Fixedwidth - Fields are aligned in columns with spaces hetw@ each field,
6

Skark import at row: |1 =1 File arigin: W LARIST) =]

.
Preview of file MUFBIOLOGY _11Dnaview Casewark)) %43‘3.15&!1

1 il
ase 09242308 cenaricll :l
200 Sibling$Z01220-0056 -2439
ED Sibling#3012280-00] QEe05-0701
JB:H+F ) -

£ \ 2
\& concel | cesh [ mext> | Ensh |

8. g Import @Qndow will appear. Sele®roperties...

x|
@ ere do you wank to put the daka?

Q\ " Existing worksheet:
Cancel I
O § =21 =

" 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.
] '\:

Mame: |Paz4za (LD
Cuery definikion \
[v Save guery definition \

[T Save password v
Refresh control Q)

[+ Prompt For file name on refresh

[ Refresh every IEU 5‘ minutes é

[ Refresh data on file open
T Remove external daka Fram worksheet banre%ﬁg

Data Formatking and layouk AR A3
¥ Include Figld names [T Preserve \ sortifilter flayvouk
™ Include row numbers v Prese el tormatting

v adjust calurnn width

IF the number of rows in Ehe dﬁ%ﬂ:hanges upon refresh:
" Insert cells for new data, te unused cells
£ Inserk entire rows £ data, clear unused cells

% ‘overwrite exiti&&ﬂ! with new data, clear unused cells:

[ Eill down Fl:nrm@
C’O | Ok I Cancel |

olumns adjacent to data

;L(Qefou wilt? aken back to the Import Data window. Make sure Existing
Q\ v%@ tis 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:
7~
| S B G -l - ]| E E: 1 iCl L "[b
1]
‘2 ACade T Senann I \
3 W Wictim 1 ZE00E 19 humsrus
EE Mother 128000871 Janp Don
EX F Fathar 128000800 Jotin Diog
B .E"."?"U-:her Il o
f‘: S——— -
| B | Black cumulaties LR 1 02E+7 Postenor probabdily= 55 2%
191 Caucagian comulatiee LR 1.03E+14 Postenar probakslily= ng prece= | 5%
h:_l] Hiapars: cumulatiee LR 225E+14 Poatenor peobakaily= rruru; preof= | S0
A1 Astandg cumulabien LR B.28E+14 Pastiendr probakslily= a"::l.lrmhg prese= 0%
12 T L ——
f13] - Black ¥
_I_ﬂ Ca51178 STR 2071 1 2op p=0.111 1‘.! 13 12 12
15| o251 5TR 1T P dap p=0.981 &=0078 iz 032 3
LR D76 S5TR I23 1 fBap pel. 35 =0 0619 101 10 10063 10 1003
R CSFIPD ETR 1451 f4pq p=0. 312 q=0 057 1213 12
18| 0351358 5TR 1wl fep p=.22 15 15 15
18 THOT  5TR 159 1/ dat =147 &=0.107 9% 903 T
Z:l- 0135317 STR 17 1 ¥ Bt ]| . 2 11 911
| 0165533 STR 2851/ dar 1112 g
F | 0251338 S5TR 2431 s FES P T
3 155433 5TR 15 1 fBgr 1315 1415 1314
N VWA STR 551 1 dg 1516 1517 17
F_H__i TP 5TR 3ES 1 2pp ai B B
26 DiES51 STR 1291 B 1113 1317 1517
2r ] 055818 5TR 144 1¢pp 1 1] 11
Bl FGA SR A 02 pei] AT e
2y cuimlatig LR 1.OE
'_l_l | == Coucagian (%] W F
E7 0851179 STR B2 p0048 1213 2 12
331 o511 5TR 51 Fdap p=0 238 &=0.102 32 IR 0312 0
= O =0 STR O 81 fBap pe0 29 =0T - 1012 10 1003 10 1003
._E.I CEFIPO STR 1041 /dnq p=0 7 g=0073T 1213 1213 12
E 53513‘31 STF-' \ 16.21 'pp p=l.248 15 15 15
37 THOH 487 1 ¢ dar =e7 w0307 9% 903 7803
38 ﬂ1353|? 4,94 | fBpr p=0.0733 =0 321 352 g11 11
£l DIES53 3331 Fdar r=0 374 1112 g
40| D2 1321 fdss =01 235 FEj ]
i OSaI1 J5TR 21631 fByr 0.3 =013 1315 1415 1314
T 8251 Fdp p=0.115 r=0.285 15 16 1517 7
) TROM  STR 1631/ Zop pel.545 811 B E
4 j=h1 TR 6351 /B =135 =0 158 1113 1317 1517
a5 sE1E 5TR 5906+ 1 fpp p=0.412 1 i 11
* 15 FGA_ STR CERNET =072 325 EuE
\ curmulmive LR f.03E =14
{1 —

&
QO

® CRREE) pasts eagort (TR
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12.  Click on the Tabletab at the bottom, and you will see a cleaned up version of the
data you just imported:

B 5 e s < 0 =l O - ., 5 T, = i [ 8 0 il B = 0 I R R 3 - B S

=] e ] [ \

L |

:I: Crmm fiires [dmbbacd Fatisd Pirtiend Proibodukay | il iramang vl [arabotuddy = T

I 10 ekt B[

.l | T g R0 oo 10 nefeo, +-mapd ey (= by

| B uvsweisus | 300w H fum \

81 | A i £ imiion o

b

10 Ly ryy ] ez | oen | coppe Tosyaea] Twes Towss|overmsnon [oissen ] wwa | Teer [ogeen) &,ﬁmla_,m.

-T-P IE-'Z: s [ mewn | mp || o 0|z e s || | sy 1& x n [nn
| i

e \

.:-;—, —T 13 |::-_:|.'|:-J,m_1| |1|1| 13 | (T | L3 | n | 0 || i ||1ﬂ &\|| LT | ] | o
o Ll

o — 1N >

Ir;' _"’h+| 12 | % |:a m1| 3 | = | 1R3 | 5 | Rl | 1.7 | s | 8 | W17 | LT | " | W

———— [ [ [ [ [ [ [ [ | L[ [ [ |

.I

:LZ  §

— xS

£ LT I

= (

g— | [ | [ [ | .I(@ L [ L[] |

il

o <

=

p——— | | | [ | [ AN [ [ | [ [ | |

l_ o

d—— [ I T T TNY T T T T T T 1]

Bl

£ 1) @ s

E

5 ’ L

S——T 1 1 7 [ T T T T T T T 171

£ )

&

e——1 | | N[ | | | | L[]

i N

a )

-g; Palassery lais B | 000 | 1 ‘Ehl [y [ a3 [ or [ say | =3 | 8 | 343 | Rl | e | [ | o

e e— | i [ aea | el | i | sm | ih3 | we | was | is | em | - | 35 | wa

| i Fl |I|IJ|25.'.|?!.| [z | o

| s

' m - T ] '!-HT MT us.Tlu FEE I LT 'rt T | im | M3 | im | g2 [5m | =3

tabl as sorted the data you provided irAllede Entry tab, as well as the
m DNA-View, into a format that is easy to read.

@m

0

c‘)@ ﬁp of the sheet has two indicators which let you know the status of the
r

t and the data.

QO

0
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 thj
table. (b
* Imported data is in Co Pro order - Data has been importe e
order of the loci in the report is in Co Pro order. (l/
Create a new report in DNA-View to fix this problem. &
14.  The rest of the table contains all of the information from w A-View report.
B i e i e S =S Y =Bl IO - S0 S [ N A 9 5 . 10 I ol S wand B v IS 58 - B IS el [

bl
]

,'l'u"; t i A ETA REETINT
% i by | mean | o | w02 *.E
- o — 12 |n:n.'|:-:,m.1||1n 1 1| & l:ll | H )
.13_ i
1 b s - . . . x .
} o 12 | % |.-:|m1| 3 N \ i [ ||1| LT | 1 T
[T y 4
X '}
A
i
I TN
f= [ -
=
il
T \
_3_:4|
e N
8 |

Polsanaty ki -k | 40% | 0¥Y | %pn | ed | Wiy | uid [ ov | GAs | w3 | s | 343 | wAs | aw | | dda | ZEN
Y | Fsimtr i Cowsms | 23 | 903 | Wm | abs | dea | 4ed | asa | sm | 133 | zew | #as | 188 | em | [ 55 T w3
o
| | Towtaroitr ke Mg | %03 | 58 | = | 103 | w3 | b | w1 | am | 27 | 3 | 03 | #s | vem | [ oz | um
—

Controlled versi
Foren

iz s dem | 038 | 035 | M | #M) | Es5 | Wb | 3% | a8 | 't':'T"i'ij—r'u“':—I_lﬁﬁ“TDz
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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 Q)

c Allele table — names, loci and alleles listed in FBio report formga '\

d Paternity/Kinship Index Table — the paternity/kinship indice ch

locus’ genotype is listed below the locus for four major racg

15. The allele table and paternity/kinship index table can be ¢ m&%d pasted
directly into the table of the report template. Blank rowsghQuld be omitted from
the copy. Adjust wording from paternity to kinship as ary.

\0K

V. Troubleshooting DNA-View

1. Printing problems
a. Re-establish communication betw: A-View and the printer
1) Go to My Computerfrom art menu or the desktop icon.

2) Double click on M:drive&l
3) Double click onFBiol folder.

4) Double click on aView Caseworfolder.
5) Double click oR thg’rinters folder.
6) A list of MSWQO S batch files appears similar to those depicted

below: \O

%E‘ Edit  Wiew Favorites  Tools  Help

Back - L) b ? | /.-‘: Search Folders mv

Q Address I..j MAFEIOLOGY _1\Dnatiew Casework)Printers
e , . T — =8| Print DRA
\ File and Folder Tasks & ol iy | Bida_dna_t2i_1204_ppsssa_..
M5-D5 Batch File
=7 Make a new folder
g Publish this Folder to the EEE Prink DINA
\ Web Bldg_dna_12fl_1213_hpcolor_...
Q @ View previous versions M5-DOS Batch File
O Other Places
| Dnaview Casework.
n:‘l My Documents
O 4 My Computer
Q 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 Q
8) A black screen will appear and disappear quickly, this i al.
See below:

D WINDOWS system 32t cmd.exe

M:~FBIOLOGY_1-~Dnaliew Cazework>Frintersl net use LPTZ2: ~D
LPFT2 waz deleted successfully.

M:~FBIOLOGY_1-Dnaliew Casework:Printerszlnet use 1lpt2: “ocmednadh:z2 Pl ._csc_nycn
et dna_12f1 1213 _hpcolor ~persistent:yes

Communication @9 niow been established successfully and printing should

work.
C. Go back to&View. In the main menu, select Reprint the last report
and higEQtey" Wait for the report to print.

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 to
select language is: kinshipHit Enter.

4 DNAVIEW

Caze 37914 racets>: bcha
C Siblingiid4 1280-800174 MG
F Father 128000173 FG

add role example Cvour risk?)

bhatch r»ra export case

batch =ze lec : footnote report

delet=e cao . immigrationskinship

edit coze comment language is: kinship

edit puple list cases

ed (t »ace list Mame Tag style: HNAME
Bken=rleaarn AOTt+t—FhL=haln
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* A field will appear that saydse the language of? and four options
will appear. Use arrows to seldtternity, then hit Enter.

i DMAVIEW

Case 37914
C Sihlingld4 1280-06194

racesr»:

F Father 1280-80173

Use the

- U

MC
FG

Language is: kinship

language of 7 NN

Relationships hav’QJOO

Father to Teste&
'\

4 DNAVIEW

Caze 37914
c Child

FrTested Man

bcha
MC
FG

ricelg:
S289-FH194
129A-AR193

add role

batch run

batch szelect
calculate report
delete case

edit case comment
edit people

Bksp=clear

Back to Table of contents

Bkzp=clear

Paternity
Maternity
Kinship
Crime

Alt—f6=help

een changed from Sibling #4 to Child and

edit race list

example <(your risk?)>
export case

footnote report
immigration<kinship
language is: paternity
list cases

Alt—fo=help
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* Language will now be changed to paternity until the next user
changes it to kinship

3. Deleting records from DNA-View (in case of import problems, etc.) Q)
a. Hit Ctrl+C to get to the main menu, select Casewdri Enter. \

) 73 DNAVIEW
DNAVIEW ver 27.23 2085.6-14 15:89 Production Cystem
Caseworkl2h New York

(Paternity, Crime, Multi-locuz; Membrane. RAad.SReread?

(Paternity,. Crime, Multi-locus; Membrane. } .ad. Reread>?
{Compare, Flash, Statistics, Scatter, (DIigectory)
(Savesget ascii, Print?

Houzekeeping (Browse, Maintenance, QC's,. Tahlet CheckY Update?

Import - Export Databaszesz,. Cases, Gels

Leave menu (Quit. PATER. tools>

Populations (make, plot, or print database YWChloulate PI>

the last report
(Mutation,., Music)

Bksp=clear Alt-—f6o=help BEEF{EHES

\ 4

b. Select Membran r’ nter.

| 78 DNAVIEW

", DNAUIEW ver 27.23 28085/6-14 15:09 Production System
Caseworkl2h NHew York

Subcommand?
P\ = ]

Avt-ma tic Kinazhip arhitrary relationship Stain CGalculator mixed stains
I"v "'me Case stain matching Type in a Read or edit,. uwsing
OMn Exclus vra mixed stains ¥Y-haplotype oddz unmixed stains
A 0dds unmixed stains
JMA Pre. Slez vhole membrane
O Kinshi), calculate formula
Memhra e Create; make roster
Mul:.-"_ocus case
P(R lead using mouse
lrcturnity case create, edit. or report

Rocial Eztimate guess population origin

\|kead using tahlet
Reread 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. E

Trying to delete membhranes
B7-81-23 cBBAB » 21318 _THT
Delete

L \" |
DNA — all 16 loci ""'poad ">

Roster — all 3 lan: ’adels
both DMNA and Ros er
altogether —— D+A+definition
some of the NNA loci

Rename the wi.klist{(membrane

d. Wait for data to be deGﬂj. When successful, a screen that says Trying to
delete membrane \Qghlighted in blue) aedpunged (in green) will
appear, then di@a

ar quickly.

TP;in;‘iu delete membranes
A7/"1-23 cBAAA » 2135.6.TRT

Q 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

TR L Pt @ FE 1 OLO~ 2 \MPERSONS~DNAUI EW~IMPORT~ » . | %

hich Import/Export optidn? g
Genotyper import

lWhat subdirectory? YN
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C. On the next screen, a list of folders will appear. You will be asked Which

file? (Esc if done) Select FBIOLO~3 from the list. Then hit Enter
MovaviEw

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 ES(C)O

Genotyper import

What subhdirectory has thé Ti1ieds) to import?
lWhich file? (ESC if dop=.
S FBIOLO™3%
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e A list of folders contained in the main Forensic Biology folder will appear.
Select MPERSONSEaNd then hit Enter
i L =1 -
D = D D O L0
! 0 1 [

H DRMS
AR DR
HE GEMO P36
ACCSG sRAK PHOTO
AMPSH y y POCPRO
AMY LAS MUENT OR POF
ASCLD MUES PP16
BACKLO GA PRO
B ROP
: . Jll () QO
BURGLA H QIR

MH G 1 i REP()

ODIE R

DABAUD DCO A :

[) 5 ROTO

[) ." i ROT O

DMA e-_' DN :

Q5 .
Bkzp=clear Alt—f6=help

f. This folder has now b@Qded to the path. Hit Esc

Which Import Export option?
Genotyper import

llhat subdirectory has th tileds) to import? NITIVAEEEIN, TIPS TS

Which file? (ESC if doged
Sa 31 OLG~3<MPERS ONS ™
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. A list of folders in the MPersons folder will appear. Select DNAVIEW\
then hit Enter

B E

Bk=zp=clear Alt—f6=help

o

h. This folder has now @added to the path. Hit Esc
AT
=8|

Which ImportsExport optigid \
Genotyper import
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i A list of folders in the DNAVIEW folder appears. Select IMPORAand

hit Enter. Q

Movaview ;i

== 4-1--

Bkzp=clear Alt—f6o=help

J. This folder has nompeen added to the path. Hit Esc

AT
=8|

Which ImportsExport optigid \
Genotyper import
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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 (I/Q

Page 1 features (see sample next page): '\b‘

a. Case # \
b. Sample names with one letter relation code (i. b‘ elationship (i.e.,
mother), unique identifier, typed subject’'s nam

C. DNA profiles. Alleles are displayed in lette Qrmat. The letters are
decoded in succeeding legend.

d. Likely relationships table displays pat and sibling indices (P1 and SI)
to numerically evaluate plausible yefadriships between each tested subject

e. Kinship/Paternity scenario conta& e tested assumption and an alternate

hypothesis

f. LR/CPI/CKI is cumulative |i¢)0d ratio (also known as combined
paternity index or com ir‘% ship index) or the genetic odds in favor of
paternity or kinship. @2 mber will be indicated in Forensic Biology
paternity and kinshjp répOrts for all 4 races (Blacks, Caucasians,
Hispanics, and A&s).

g. Posterior an orprobabilities. Posterior probability is also known as
the relative e of paternity. Prior probability is always 50% (meaning

that both theses are equally plausible). Both relative chance of
6 paterfity prior probability are indicated in Forensic Biology paternity
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Office of the Chie‘Hfledical 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
qrDpr DpgDx DprDp Dpr DpsDprD sDptDpgDd thpr «— ¢ Pokf
pg V rsVvp Vx VprVprV ruV sVpg VpsVpr VpgVpg Vpt !

qr$ rsSp SxyS rSp S r SpsSpr&psSpts g8pr Spr lette at
qrT rsTpgTxy TprTprT r TpsT g T sT rtTpgTp tT zt %gnd
Legend:  D381358 p=15 g=16 r=17 VWA p=13 r-15 s=16  FGA p23 q24

D8S1179 pl2 ri4 D21811 p28 130 D18S51 pl4 rlé uld D55818 p8 sll b

D138317 pll gl2 rl3  D78820 p8 s11  D168539 p9 rll t13  THOL p7 g8
TPOX p7 g8 r9 til  CSFLPO p8 rld tl2

PLAUSIBELE RELATIONSHIP CHART \
pi,si,id are paternity, sibling, and identity indices.
v S T
D pie600 pis200  pied0 d. Likely Re ips Table, also
gi=30 si=100000 $i=8000 ¢ known as ible Relationship Chart

v pi=60000 pi=8000
s1=6000  s1=2000

S pi=600 O
51=10000

*+++ Kinship scenari . . . R
D,s,T;\lr?(s)trlmgnpa ° \ e. Kinship/Paternity scenario
&

Black cumulative LR 41.6e6 —

Posterior probability=99 9% — 1 f. LR/CPI/CKI
Caucasian cumulatifg LR 1247 . . e
posteri babi1ityel00 ing pelos=sit Py g. Posterior and prior probabilities

Hispanic cumu 3ed
Po probabilijme 9999998% assuming priors#0%
. . g;& e LR Q&m

rior prob. =100% assuming prior=50%
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NUCLEAR DNA TECHNICAL LEADER

PAGE
427 OF 435

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 frequencies
D8S1179 STR 7.44 (1+3p+3xr) / (4pr+4ppr+l2prr) p=0.111 ¥=0.335 er OCM
D21S11 STR 7.05 (1+3p+r) / (4pr+12ppr) p=0.217 r=0.181 p >
D18S51 18g21.33 STR 0.831 1/ (4r+l2rr) r=0.191 databas
D55818 STR 4.16 (2+6p) / (s+3ps+3ss+l2pss) p=0.0526 s=0.263 (HiS
D138317 STR 2.15 1/ 4pg p=0.24 g=0.485 .
D78820 7gll STR 6.96 (1+p+3s) / (4ps+l2pss) p=0.176 s=0.226 As
D16S539 16g24 STR 3.79 (1+3t) / (4pr+leprt) p=0.2 r=0.296 t
£=0.167
THO1 11pl5.5 STR 4.34 (1+3p+3q) / (4pg+4ppg+12pqq) p=0.442 gq=0.188
CER1R sqrs 36 STR 8.2 (1+3e]%/ (apeedspre Be0 0875 220,273 }aucaS‘a”S”FS
g33- : +3r +16pr p=0. r=0. . :
priep o i 999; 44(6):
cumulative LR 41.6e6 1277-1286
Posterior probability=99.999998% assuming prior=50% \O
Caucasian
D381358 3p STR 0.598 (1+3r) / (4g+l2gg+l2gr+48qgr) g=0 .214
VWA 12pl3.3 STR 234 (r+s) / (4rs+léerrs) =041 5=0.204
FGA 4g STR 7.7 2 / (p+3pp+pa) g=0.14
D8S1179 STR 9:: 72 (1+3p+3r) / (4pr+4ppr+l2prr) 48 r=0.204
D21811 STR 7.35 (1+3p+xr) / (4pr+l2ppr) .168 r=0.234
D18551 18@21.33 STR 1.72 1 / (4r+l2rr) r=0. Kinshi
D5S818 STR 2.16 (2+6p) / (s+3ps+3ss+l2pss) O 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+12ps O p=0.165 5=0,204
D168539 16g24 STR  7.74 (1+3t) / (4pr+l6prt p=0.106 r=0.274
t=0.165
THOLl 11pl5.5 STR 13.7 (1+3p+3q) / (4DONEPP Paq) 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+t p=0.0123 r=0.256
t=0.327
cumulative LR 12.7e9 %
Posterior probability=100% assuming prj
Hispanic
D351358 3p STR D 411 4q+12qq+12qr+43qqr) gq=0.302 r=0.2
VWA 12pl13.3 STR 4r5+)16rrs) r=0.134 s=0.295 Individual
FGA 4g STR +3pp+pq P55 —g=0-125
D8S1179 STR 1+ p+3r) {4pr+4ppr+12prr) p=0.111 r=0.2 LRs for each
D21811 STR 10 3 1+3p+r (4pr+12ppr} p=0.128 r=0.22 locus, all
D18551 18g21 R l 46 / (4r+12rr r=0.125 ltiolied
D55818 o0 (2+6p / (s+3ps+3ss+12pss) p=0.0328 s=0.308 | Muluple
D138317 1/ 4pg p=0.243 q-O 318 together to
D7582 STR (1+p+3s) / (4ps+l2pss) p=0. ;
D15 6024 ST {(1+3t) / {4pr:léprt) p=0. give
SQ Lt cumulative
f (1+3p+3q) / (4pa+4ppa+l2pos p=0.239 g=0.134 LR
ol .5 1 / 4pg p=0.0164 g=0.443
(1+31) / 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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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 428 OF 435

Page 3 (see sample below):

= -
Case 61494 kinship analysis 2006/9/22 16:2 Q
Asians \
D351358 3p STR 0.389 (1+43r) / (4g+12gg+12qr+48qqr) g=0.312 r=0.217 Q
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 \
D138317 STR 6.93 1/ 4pg p=0.277 g=0.13 b‘
D75820 7qll STR 6.04 (1+p+3s) / (4ps+12pss) p=0.138 s=0.32 Q
D168539 16q24 STR  3.89 (1+43t) / (4pr+l6prt) p=0.233 r=0.2§
t=0.123
THOI 11pl5.5 STR  11.9 (1+43p+3q) / (4pg+4ppa+12pqq) p=0.324 Q
TROX 2p25-p24 STR  25.2 1/ 4pg p=0.019PG 502
CSF1PO 5g33-34 STR 29 (1+3r) [/ (4pt+léprt) p=0.0 =05 277
t
cumulative LR 20.8e9 *

Posterior probability=100% assuming prior=50%

/\
%

RAW FRAGMENT SIZES
membrane: 06/09/22 c0000 » 61494 TXT ‘ ’

lane 1 lane 2 lage 3 lane 4
1280-00125v 1280-00126d 1 0127s 1280-00128t
locus Rdr Read
7

o,

D3513588T 99 1981 15,16 16,17 \ﬁ i 16,17
VWA ST 9% 1991 15,16 13,15 5,16 15,16
FGA ST 99 1994 23 %3 Q 23 23,24
AmelogeST 99 1590 X b XY XY
DBS11795T 99 182 12,14 12, 14 12,14
D21811 8T 99 1 8,30 28 28,30 Imported DNA
D55818 ST 511 8,11 8,11 8,11
D13531 1586 1 11,13 11,13 12
D78 1987 1@ 1% 8,11 11
D1 19 .l 9,13 9,13 11,13
X 8T 9% 7,8 8,11 7,9 7:11
1P0 ST Q94989 8,12 8,10 8,10 10,12

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

DATE EFFECTIVE
08-14-2015

APPROVED BY

NUCLEAR DNA TECH

NICAL LEADER

PAGE
429 OF 435

Appen

Identifiler loci and approximate size range

dix

Identifiler

Size Range 3134

NO

w

N

loCUS Color GS500 Std. Allele range in Ladder
123.0bp_+0.5bp
D8S1179 Blue To 169.0+ 0.5bf 8to 19
185.0bp_+0.5bp
D21S11 Blue To 216.0 40.5bp 24 to 38 \
255.0bp,_+0.5bp “"
D75820 Blue To 2010 40,500 | 61015 KQ
305.0bp +0.5bp
CSF1PO Blue To 342.0 +0.5bp 6to 15 \9
D3S1358 | Green | Toqans voenn | 121049 ‘©
" 9 N
163.0bp +0.5bp Q\s‘
THO1 Green | 152020+05bp | 4R
217.0bp +0.5bp j[) .
D13S317 Green To 244.0,40.5p g 0 15
252.0bp +Q.500/
D16S539 Green To 292.0 £Ngbp 5to 15
D251338 | Green | 307:0BRIABbD | o o0
To .5bp
D19S433 | Yellow } ;’5?65;& 910 17.2
[ N/54.0bp +0.5bp
VWA A llow \ To 206.0,40.5bp 11 to 24
»
~\ 222.0bp +0.5bp
TPOXNY | Ye@" | 75 250.0 40.50p | 01013
' N 262.0bp +0.5bp
‘ —
R@Sl x ellow To 345.0 40.50p 7 to 27
W > 106.0bp_+0.5bp
kAmelo@?{ Red To 112.0 +0.5bp XandY
134.0bp_+0.5bp
D59¥138 Red To 172.0.40.5bp 7t0 16
FGA Red 214.00p+0.5bp | 474557 5

To 355.0 +0.5bp
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APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 430 OF 435

MiniFiler loci and approximate size range

MiniFiler Color Size Range 3134 Allele range in
locus GS500 Std. Ladder Q)

D13S317 | Blue 32'(1’28.—5282% 8 t0 15 Q'\
D75820 Blue %ligg%ﬁgggp 6 t0 15 bgl/
Amelogenin | Green '?’?).jslgg._;%g%pbp XandY Abk'\
D2S1338 | Green %Oigg%ifdégt?p 15 to 28 Q
D21511 Green %?)Oz'gg%ifdégt?p 2410 38 O‘
D16S539 | Yellow 122227883?5‘)@ 5 t0 154 ‘5
D18S51 Yellow %(Z)Zz'ig?iffggp 74 Qg‘
CSFIPO | Red ?ﬁ'igg.‘éﬁg.b%a ‘C)\s'{o 15
FGA Red %62'32%(&3&/ 17 t0 51.2

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.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

APPENDIX

DATE EFFECTIVE
08-14-2015

APPROVED BY

NUCLEAR DNA TECHNICAL LEADER

PAGE

431 OF 435

Y Filer loci and approximate size range

\'\

YFiler Color Size Range 3134 Allele range in
locus GS500 Std. Ladder
DYS456 Blue %gg’l'gg%fc'gb& 1310 18
DYS389I Blue %Zi%%ifdégt?p 1010 15
DYS390 Blue %?)%g?%iffggp 18 t0 27 wa
DYS3891l | Blue %(5)42'33%?6%& 2410 34 \Q
DYS458 Green ﬁ?l'gg%iffggp 141020 %O
DYS19 Green %%gg%*ffggp 10 ta 2\ 5
DYS385ab | Green %g?’égg%*ffggp AQQ
DYS393 Yellow #27122"0*205%’. o 16
DYS391 Yellow %igg%;g’bv 710 13
DYS439 Yellow igo. . “?fé’t?p 810 15
DYS635 Yellow (-ié%iffggp 20 to 26
Lo
St vun
T e
S0 s
pySMas Red %%23%?5;& 17 to 24
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APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 432 OF 435

M acro Filter functions - Allele Filters

Locus Stutter Filter 3134

Identifiler 28 cycles Allele Filters
(OCME validation @ 500pg N

D8S1179 11.2%
D21S11 14.7% t\b‘
D7S820 11.0% &
CSF1PO 10.4% Q

D3S1358 10.8% OK
THO1 1.7% é.\'

D13S317 9.3% WA
U

D16S539 9.7%

D2S1338 10

D195433 . W

VWA @ 18.1%

TPOX A 3.0%

D18S51 N (D\ 13.6%

Amelogenin_é \_) none
D5s818 &) N\ 13.3%

FGAAN X 24.6%
Far(ld tifileréﬁﬁeral 10% filter is also applied to all loci.
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FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 433 OF 435

| dentifiler 31 cycles Allele Filters
Locus Stutter Filter 313%l '\Q)

(ABI default)

D8S1179 12% (19
D21S11 13% '\&

D75820 9% \
CSF1PO 9% Qb‘
D3S1358 11% &
THO1 6% \,O
D13S317 10% . ({b

A
D16S539 13% N\
D251338 15%
D19S433 o
VWA 1%
TPOX "5 6%
D18S51 AQ 16%

Amelogenin (' 1 none
O
D5S818 X 10%
FGA ¢ ) 11%
For %S’hler, &eral 10% filter is also applied to all loci.
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FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 434 OF 435
MiniFiler Allele Filters
Locus Stutter Filter 313%

(ABI default) ,\Q)

D13S317 14 %

Q
D7S820 11% bk%

Amelogenin None '\
D2S1338 18 % Qbk
N

D21S11 16 %
D16S539 15 % @)
D18S51 18 % Qo)
CSF1PO 14 % 66_
FGA 15 %\

\"4
For Minifiler, a general 10% filter is also a@go all loci.
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s

Forc) , an %@neral filter is also applied to all loci.

APPENDIX
DATE EFFECTIVE APPROVED BY PAGE
08-14-2015 NUCLEAR DNA TECHNICAL LEADER 435 OF 435
YFiler Allele Filters
Locus Stutter Filter 313% @
(OCME validation @ 500pg '\
DYS456 15.77% (19
DYS389I 13.65% &
DYS390 13.01% \'\
DYS389ll 20.77% Qb‘
DYS458 14.94% <
DYS19 14.28% @)
(g}'
0
DYS385a/b 14.75%
DYS393 15.71% p\;
DYS391 9.32%
DYS439 ey
DYS635 Ne3%
DYS392 \('0‘24.30%
§
Y GATA H4 14.36%
O 0
DYS437 | 9.27%
DYS438 6 NS 7.66%
DYS44§ §% ( é 7.38%
|

Re\@-ﬁstory:
Mafch 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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