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Laboratory organization

1.

Work Place Preparation

1.

To minimize the potential for carry-over contamination, the laboratory is organized so

that the areas for DNA extraction, PCR set-up, and handling amplified DNA are

physically isolated from each other. Each of the three areas is in a separate room'\Q
eas.

Based on need, microcentrifuge tube racks have been placed in sample handh

These racks should only leave their designated area to transport samples ext
designated area. Immediately after transporting samples, the racks shoytdjbe cleaned and
returned to their designated area. @

Dedicated equipment such as pipetters should not leave their de%lated areas. Only the
samples in designated racks should move between areas.

Analysts in each work area must wear appr e perso@‘protective equipment (PPE).
Contamination preventive equipment gC ust be@s where available. All PPE and
CPE shall be donned in the bio-vest{l&. N

Required PPE and CPE for each K@atory&osted conspicuously in each bio-
vestibule. O

Apply 10% bleach folloc;j@vater and/or 70% Ethanol to the entire work surface, cap

opener, and pipettes.

Obtain clean rac cap openers, and irradiated microcentrifuge tubes, and irradiated
water from st ! Arrange work place to minimize crossover.

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

O
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Microcentrifuge tube and pipette handling

1.

Microcentrifuge tubes, Microcon collection tubes, Dolphin tubes, and M48 tubes must be

irradiated prior to use.

Avoid splashes and aerosols. Centrifuge all liquid to the bottom of a closed
microcentrifuge tube before opening it. (1/

Avoid touching the inside surface of the tube caps with pipetters, gloy, b coat

sleeves. q)\

Use the correct pipetter for the volume to be pipetted. For pipe% with a maximum
volume of 20puL or over, the range begins at 10% of its max1 um volume (i.e., a 100puL
pipette can be used for volumes of 10-100uL For ipe 1th a maximum Volume of
10uL or under, the range begins at 5% of it 1 1muml§h’me (i.e., a 10puL pipette can
be used for volumes of 0.5-10puL). . A .

Filter pipette tips must be used Wh@ettm
possible, for other reagents. Us p
the tip of the pipette should n ouc

Always change pipette tips betwee@\ndling each sample.

and they should be used, whenever
size filter tips for the different pipetters;
ter.

Never “blow out” the last bit ’\Jmple from a pipette. Blowing out increases the
potential for aerosols, tha @1 contaminate a sample with DNA from other samples. The
accuracy of liquid volugpe Helivered is not critical enough to justify blowing out.

Discard pipette ‘%Qi"\tﬁey accidentally touch the bench paper or any other surface.

Wipe the o ¢ of the pipette with 10% bleach solution followed by a 70% ethanol
solutioni arrel goes inside a tube.

Sampleleing

1.

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

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

Use disposable bench paper to prevent the accumulation of human DNA on pe 1‘@
work surfaces. 10% bleach followed by 70% ethanol should always be used t m’f\
decontaminate all work surfaces before and after each procedure. (Q

Limit the quantity of samples handled in a single run to a manageable . This
precaution will reduce the risk of sample mix-up and the potential fo\ ple-to-sample
contamination.

Change gloves frequently to avoid sample-to-sample contamigation. Change them
whenever they might have been contaminatedwith DNAg@Nhenever exiting a sample
handling area.

Make sure worksheets and logbook@ple{@\ﬁﬁd out.

All worksheets must have the handwrittﬂgﬂtials @ individual performing the test.

O

Body fluid identification O\

1.

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

eening test for blood followed by the detection of a real-time PCR
value greater than or equal to 0.1 pg/uL is indicative of the presence of
lood.
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DNA Extraction Guidelines \

High Copy Number (HCN) testing is performed when the samples have a quantitation
value >7.5 pg/uL for YM1 (at least 195 pg per amp), >20 pg/uL for Identifiler 28 cycles
(at least 100 pg per amp), >10 pg/uL for Minifiler (at least 100pg per amp), or >5 pg/ul
for PowerPlex Y (at least 100pg per amp).

High Sensitivity DNA testing (Identifiler 31 cycles) can be performed if samp hye a
quantitation value of less than 7.5 pg/uL (or 20 pg/uL) and greater than 1 p%

Q‘lx

Slightly different extraction procedures may be required for each type %)ecimen. Due to the
varied nature of evidence samples, the user may need to modify proo&iures.

1.

All tube set-ups must be witnessed/conﬁrmg@wr to @mg the extraction (NOTE:

For differential extractions, the tube set uld@ essed after the incubation step.)

Use Kimwipes or a tube opener to @lube &Qﬁlng samples; only one tube should

be uncapped at a time.

When pouring or pipetting Cheie s&lk S, the resin beads must be distributed evenly in
solution. This can be achieved by@ ing or vortexing the tubes containing the Chelex
stock solution before ahquotm

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

Be aware of smz@ﬂcles of fabric, which may cling to the outside of tubes.

extracti ative controls (E-neg) must be included with each batch of extractions to

With the e @)n of the Mitochondrial DNA Team and the High Sensitivity Team, two
demo @Sxtraction integrity. The first E-Neg will typically be subjected to a micro-
<

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

Refer to the end of this section for flow charts.
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10.

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 YM1, the associated
extraction negative control should be re-quantified to confirm any quantitation value of
1.00 pg/pL or greater. For samples that will be amplified in Identifiler (28 or 31 cycles),
PowerPlex Y, or MiniFiler, the associated extraction negative should be re-quantifi
confirm any quantitation value of 0.2 pg/uL or greater. QR

If a sample is found to contain less than 7.5 pg/uL of DNA, then the sa siuld not
be amplified in YM1. If a sample is found to contain less than 20 pg/ NA, then
the sample should not be amplified in Identifiler (28 cycles), Power , or MiniFiler.
It can be re-extracted, reported as containing insufficient DNA, (@trated using a
Microcon-100 (see Section 3 of the STR manual), or possibly skbinitted for High
Sensitivity testing. The interpreting analyst shall consult witl%l supervisor to determine
how to proceed. Other DNA samples may alsp be conc and purified using a
Microcon-100 if the DNA is suspected of b l%d shows inhibition or
background fluorescence during quantitat{ Sam
be submitted for high sensitivity tes% has

1Sor’s permission.

After extraction, the tubes contaiQCg’the lified DNA should be transferred to a
box and stored in the appropri frig€rador freezer. The tubes should not be stored
in the extraction racks.

All tubes must have the compl Qe number, sample identifier and IA initials on the
side of the tube. This includ uots submitted for quantitation.

O

Extract tracking sheets @:reated for each case within an extraction set. Any aliquots
subsequent to the ﬁr\guantitation attempt should be recorded on this tracking sheet.
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HSC, PC, and X-TEAMS — EXTRACTION NEGATIVE FLOW

AUTOSOMAL STR TESTING

All Extractions for
Autosomal STR
Testing to start

with an
“ENeg1”and an
“ENeg2"

. "ENeg2” to remain
untouched.

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

"ENeg1" Passes

All Samples pass.

A

"ENeg1" to be

Q

¥

Run t| oconned
" y in “ID28
o ¥ Parameters

4

PASS

OO

Microconned to 20Ul 4q O

. Samples in same set
can be microconned
and run in “ID28
Normal” Parameters.

. "ENeg2" will be used if
a sample from the
same extraction set is
going to High
Sensitivity Testing.

"ENeg1" Fails———»

All Samples fail.
Samples to be re-
extracted.

FAIL——»

Samples in the same
extraction set cannot

be microconned for
Identifiler.

IMPORTANT NOTE:

If samples need to be tested for Y-STR’s, they
must be recut, re-extracted, and follow the Y-
STR flowchart.
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HYBRID TEAM — EXTRACTION NEGATIVE FLOW
AUTOSOMAL STR TESTING

All Extractions for

Autosomal STR
Testing to start \

with an "ENeg1"
and an "ENeg2" Q
) Q%
. "ENeg2" to remain \

untouched.

. "ENeg1" to be
aliquotted for All Sample@
quantitation, "ENeg1" Fails———» Samples jo be'r€-
amp’ed, and run ext ed.
alongside the A

SHaig"l-l;')’!es in “ID28 6 @\"\)
"ENeg1" Passes * AQ 6\0
| N\

All mpl . K (: O
Samples pass v
\

A

"ENeg1" to be
Microconned to 2

r%e Microconned Refer to Section 12 of
1" in “ID31 High"—— FAIL— |  the STR Manual

N Parameters (Table 12.3) for

<& L
Q i

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

. If any extract needs to
go to YM1, "ENeg2"
will be used as per
YM1 protocols.
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Y-STR TESTING (ALL APPLICABLE TEAMS)
EXTRACTION NEGATIVE FLOW
. "ENeg2" to remain

untouched. Q
All Extractions for e "ENeg1"to be
Y-STR Testing to aliquotted for All Samples fail. \

start with an » quantitation, "ENeg1" Fails————»| Samples to be re- Q
"ENeg1" and an amp’ed, and run extracted.
"ENeg2" alongside the
samples in
“Normal.”

m'samples in the
"ENeg1" Fails in ID2 same extraction set
\O can be sentto ID

. O
e = O
O OOK
X\~ *\Q

Q

"ENeg1" Passes

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

@6

"ENeg1" Passes

No samples in the

A
Q Run the Microconned

"ENeg1"in “Y-STR
Re-run” Parameters

PASS

l

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

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

FAIL————»

same extraction set
can be microconned
and run in “Y-STR Re-
run” parameters
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Controls for PCR analysis
The following controls must be processed alongside the sample analysis:

1. A positive control is a DNA sample where the STR alleles for the relevant STR Igc
known. The positive control tests the success and the specificity of the amplifj and
during the detection and analysis stage the correct allele calling by the soft Q

2. An extraction negative control consists of all reagents used in the extr, (%\process and
is necessary to detect DNA contamination of these reagents. Note: e Y STR
system only detects male DNA, one cannot infer from a clean Y xtractlon negative
the absence of female DNA. Therefore, an extraction negative rol originally typed in
Y STRs must be retested if the samples are amped in Identiﬁ@.

3. Samples that were extracted together shou &g e am together, so that every
sample is run parallel to its associated ex X on ne control.

4. An amplification negative control Q\J&ts of Qmpliﬁcation reagents without the

addition of DNA, and is used to t DN, tamination of the amplification reagents.
Failure of any of the controls does not g a&y invalidate the test. Under certain
circumstances it is acceptable to retest ne and positive controls. See STR Results
Interpretation Procedure for rules 0\ sting of control samples.

Concordant analyses and “d@ate rule”

The general laboratory ‘@ 1s to confirm DNA results either by having concordant DNA
results within a case, @dr 28-cycle systems) by duplicating the DNA results with a separate
aliquot, amplificati &d electrophoresis plate. The most common situations are confirmation
ton within a case and confirming DNA results when less than the optimal

i3 amplified. Concordant and duplicate analyses are also used to detect sample
irm the presence of DNA mixtures.

1. For evidence samples, the following guidelines apply:

a. Identical DNA profiles among at least two items (two evidence samples or one
evidence sample plus an exemplar) within a case are considered internally
concordant results (“duplicate rule”).
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b. If a sample does not match any other sample in the case, it must be duplicated by

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

c. If after the first DNA analysis there is an indication that the sample consi s%
mixture of DNA, several scenarios must be considered. Further analysjsstéps
have to be decided based on the nature of each case. Consult with y
if you encounter a situation that is not represented in the followi

1) If all alleles in a mixture are consistent with comin ny of the
known or unknown samples in the case, e.g. a vi d a semen source,
no further concordance testing is needed. Furth%i ing could be
performed if needed (e.g., to obtain a CODIS drofile).

2) If two or more mixtures in eé, are coffgstént with each other and
display the same allele *C(Q atlonggs are considered duplicated.

N\
3) If one or more allelt?not b unted for by other contributors in the
case, the presencaQ e forgagulLomponent must be confirmed by a

second ampliﬁ%lvn. ( ' ’

4) If there is only one @mle in a case and this happens to be a mixed
sample, the resm}@ d to be confirmed by a second amplification.

5) Inconcl 'V@Qples (as defined in the STR Results Interpretation
Proceduse) phat cannot be used for comparison do not require duplication.

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

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

e. Automatic duplications designed to streamline testing of any eviden %ples is
also permitted. ?1/

2. For exemplar samples, duplication is designed to rule out false excl (]{sed on
sample mix-up, and also to streamline testing. Duplication must Lliw1th a second
independent extraction, with the exemplar cut and submitted fo% ction at a different
time. The two resulting extracts must be aliquotted for amplificatfon separately at
different times, and aliquotted for electrophores separa run on separate plates.
If there is no additional exemplar material av@ble for, ction, the duplication may
begin at the amplification stage.

To streamline testing, all suspect an@lm ex@ars may be duplicated.

The following guidelines app@reqc)@uphcatlons

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

exemplar must be dupheded to eliminate the possibility of an exemplar mix-up.
This is because it isgtily likely that an exemplar mix-up would generate a false
exclusion.

b. Duplicatioéa victim’s DNA profile is not necessary in a negative case (no
alleles d@ ed in evidence samples).

c. Si uplicate exemplar analyses are performed to confirm the exclusion, a
aptial DNA profile (at least one complete locus) that demonstrates an exclusion

Q sufficient.

d. If the DNA profile of a victim’s exemplar matches any of the DNA profiles of
evidence in the case, or is present in a mixture, the exemplar does not have to be
duplicated. This is because it is highly unlikely that a sample mix-up would
generate a false inclusion.
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e. If the DNA profile of a suspect’s exemplar (or other non-victim elimination

exemplar) does not match any of the DNA profiles in the case, or in the local
database, the exemplar does not have to be duplicated. This is meant to

streamline the process similar to convicted offender testing.
f. If the DNA profile of a suspect’s exemplar matches any of the DNA 1fes 1n
the case, or in the local database, the suspect’s exemplar has to be d dto

eliminate the possibility of an exemplar mix-up. This is meant tq & line the
process similar to convicted offender testing. 61/

g. Pseudo exemplars do not have to be duplicated, regardl 5%\{16 DNA profile
matches any of the DNA profiles in the case. 6

ystems containing

3. For evidence samples or exemplar samples analyzed in
overlapping loci, the DNA results for the o ping 1 ust be consistent. If no or
partial results were obtained for some of verla oci, this amplification is still
valid if consistent results were obtaing at lea§ ¢ overlapping locus (Amelogenin is
not considered an overlapping loc ﬁ‘his C . If the partial amplification confirms
a match or an exclusion of an ex{ifar or er evidence sample, it does not have to be

repeated. ?* O

4. Partial profiles can satisfy the dup '\on policy. Consistent DNA typing results from at
least one overlapping locus in ent amplification is considered a concordant

analysis.
o)

5. For Y-STR testing, the@ple does not have to be reamplified if the internal duplication
rule applies or if the’(-'STR results are concordant with the autosomal results: confirming
an exclusion or i ion, confirming the presence of male DNA, confirming the number
of semen don ased on the case scenario it might be necessary to reamplify in order
to confirm tgexact Y-STR allele calls. There might not be sufficient autosomal data to
establis ordance.

QO
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Exogenous DNA Policy

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

1. Medical treatment and decontamination of hazardous materials are the first @r
Steps should be taken to minimize exogenous DNA as much as possible ?1/

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

a. Examining other samples from the same batch for sm(ar occurrences.

b. Examining samples from different b @s hanﬁ?' r processed at approximately
the same time for possible 51m11ar rre Q& h as from dirty equipment or

surfaces). \Q

c. Processing elimination sanlés to @or exogenous DNA occurring in the field
or by laboratory perso

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

If a negative or positiv@trol contains exogenous DNA, all the associated samples are
deemed inconclusivéand their alleles are not listed in the report. The samples should be
re-extracted or reg ified, if possible.

3. Ifacleanr cannot be obtained or the sample cannot be repeated then the summary
section reports should state “The following sample(s) can not be used for
compayison due to quality control reasons.”

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

sample can serve as an alternate for the affected sample. For this type of alternate
sample the discovery of exogenous DNA is not noted in the report. However all
case notes related to the discovery of exogenous DNA are retained in the case file
for review by the quality assurance group, forensic biology staff, attorney @
outside experts. A form is inserted on the right side of the case file ide 'k&g the
source of the exogenous DNA by Lab Type ID Number, if known, %ing
which samples were affected. 3?1/

purpose, they could be used as an alternate sample. For e, in a blood trail
or a blood spatter, another sample from the same sourc be used. Another
swab or underwear cutting should be used for a sexuafassault. In this scenario,

the sample containing the exogenous RNA shoul @isted in the summary
mple] ot be used for comparison

section of the report as follows: “T
because it appears to contain D onsist ith a {NYPD member, OCME
pond nstead please see [alternate

[laboratory] member, medica
\éﬂ e possible source(s) of the

sample] for comparison”. ~No*name,
exogenous DNA are listeﬂglhe re All case notes related to the event are
ttorneys and their experts. A form is

file identifying the source of the exogenous
if known, and stating which samples were

If there are other samples from the crime scene which would;;@ the same
uld

DNA by Lab Type ID Nu

affected. \$

retained in the case ﬁl?@ revi
inserted on the right sidé of %e

5. If an alternate sample c n®) found then only samples containing a partial profile of
the exogenous DNA cay bd interpreted. Interpreting samples containing a full profile of
the exogenous DNA¥ould lead to erroneous conclusions due to the masking effect of
significant amm&t@f DNA.

a.

O

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

NA consistent with a {NYPD member, OCME [laboratory] member,
medical responder}.” No names for the possible source(s) of exogenous DNA
are listed in the report. All case notes related to the event are retained in the case
file for review by the quality assurance group, forensic biology staff, attorneys,
and outside experts. A form is inserted on the right side of the case file
identifying the source of the exogenous DNA by Lab Type ID Number and
stating which samples were contaminated.
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b. If a sample contains a mixture of DNA and ALL of the alleles from the source of

the exogenous DNA appear in the mixture then the following should be listed in
the summary section of the report. “The [sample] contains a mixture of DNA.
The mixture is consistent with a {NYPD member, OCME [laboratory]
member, medical responder} and at least [#] other individual(s).” Th
[sample] will not be used for comparison.” No names for the possiblegodyce(s)
of exogenous DNA are listed in the report. All case notes related to nt are
retained in the case file for review by the quality assurance grou rapéic
biology staff, attorneys, and outside experts. A form is inserte right side
of the case file identifying the source of the exogenous DNA@a Type ID
Number and stating which samples were affected.

DNA storage é 5\'0K

1.

Store evidence and unamplified DNA }Q@aratgﬁ&ator or freezer from the

amplified DNA. \Q\
During analysis, all evidence, un@iﬁed , and amplified DNA should be stored
refrigerated or frozen. Freezi gengfally=better for long term storage.

Amplified DNA is discarded after @Genotyper analysis is completed.

DNA extracts are retained re@ated for a period of time, then frozen for long-term

storage. O
\Q

&
00

QO

Revision History:

March 24, 2010 — Initial version of procedure.
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Sample sizes for Chelex extraction should be approximaielyd liquid blood or saliva, 1/3 of
a svab, or a 3x3mm cutting of a bloodstain.

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

3. Pipet 1 mL of sterile deionized water into each of the tubes in thetsﬁ(lﬁon rack.

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

4, Mix the tubes by inversion or vortexing.

5. Incubate in a shaker (at approx. 1000 rpm) at room tem %ure for 15 to 30 minutes.

6. Spin in a microcentrifuge for 2 to 3 minutgs at 10 00@15 000 x g (13,200 rpm).

7. Carefully remove supernatant (aII but @he sample is a bloodstain or swab,
leave the substrate in the tube w. et %

8. Add 175 L of 5% Chelex ( nﬂg{/ve [l- @Qpended Chelex satjtio

9. Incubate at 56°C for 15to 3 mw{te

10.  Vortex at high speed for 5 t seconds

11. Incubate at 100°C fo@@mtes using a screw-down rack.

12.  Vortex at high s%d.for 5 to 10 seconds.

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

14. Pipet a#idudts of neat and/or diluted extract (using)Tito microcentrifuge tubes for
real- CR analysis to determine human DNA concentration (refer to Section 4 of the

@ anual).

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

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

Revision History:
March 24, 2010 — Initial version of procedure.
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Sample sizes for this Chelex extraction should be approximately a 3x3mm cutting of tissue.

1.

10.

11.

12.

13.

14.

15.

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

Pipet 1 mL of sterile deionized water into each of the tubes in the extra@vack. Mix
the tubes by inversion or vortexing. (1/

Incubate at room temperature for 15 to 30 minutes. Mix occas%\l)\by inversion or
vortexing. \

Spin in a microcentrifuge for 2 to 3 minutes at 10,000 t?& 0 x g (13,200 rpm).
Carefully remove supernatant (all but 30 65@. v \9

To each tube add: 200 of 5% Chel 0 % -resuspended Chelex satjtio

1ulL of 20 rq@u_ Pro e K
Mix using pipette tip. KO O
Ve C)°
Vortex at high speed for 5 to @3 onds.

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

Incubate at 56°C for 60 mi

Vortex at high speea@S to 10 seconds.

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

et aliquots of a neat, 1/100 dilution and a 1/10,000 dilution (ughg TE
ntrifuge tubes for real-time PCR analysis to determine human DNA
tion (refer to Section 4 of the STR manual).

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

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

Revision History:

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

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

1.

10.

11.

12.

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

Have a witness confirm the order of the samples. \(1/

To each tube add: 2@ of 5% Chelex (from a well-resusp B@:helex sorhiti
1ul of 20 mg/mL Proteinase K Qa)

(Note: For very large cuttings, the reaction can be sc up to 4 times this amount. This
must be indicated on the extractiofzsheet. g up any higher requires
permission from the supervisor r IA& case. The final extract may need
to be Microcon concentrated. *

WS

Mix using pipette tip. C\)Q é

A}

Incubate at 56°C for 60 mi%s. ( )O

Vortex at high speed for 5 to @\mnds.

Incubate at 100°C for 8 6!@:\55 using a screw down rack.

Vortex at high spee 5 to 10 seconds.

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

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

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

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

Revision History:

March 24, 2010 — Initial version of procedure.
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DATE EFFECTIVE APPROVED BY PAGE
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NOTE: For very large cuttings 200 pL of Chelex might not be enough to provide enough
suspension of the sample. Thereaction can be scaled up and reconcentrated
using Microcon concentrators.
Sample sizes for non-differential Chelex extractions depend on the circumstances gf the case.
Regularly 1/3 of a swab or a 3x3mm cutting of a stain should be used. For case re semen is
present but no sperm cells were detected, the sample size can be increased.

1. Remove the extraction rack from the refrigerator. Obtain a tube f }{léxtraction
negative and label it. ?1/

2. Have a witness confirm the order of the samples. GQ)\

3. To each tube add: 20Q jof 5% Chelex (from a well-r pended Chelex sorti
1 uL of 20 mg/mL ProtAinase K \
7uLof L MDTT @

4. Use the pipette tip when adding @T to @ughly mix the contents of the tubes.
5. Incubate at 56°C for appro@%ry I‘@Q

6. Vortex at high speed for 10 to 30\Q§gnds.

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

8. Vortex at high speed@@ to 30 seconds.

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

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

11. e extracts at 2 to 8°C or frozen.

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

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

1. Remove the extraction rack from the refrigerator.

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

3. Mix by inversion or vortexing. (1>(1/

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

6. Vortex or sonicate the substrate or swﬁ'é‘ at le minutes to agitate the cells off of
the substrate or swab. At this poin‘t,IA th e@ction negative control with the date
and time. {6

te remains. Sterilize tweezers with 10%
efore the removal of each sample. Remove the
e tube, one tube at a time, using sterile tweezers
trate in the sterile labeled substrate remains fraction

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

bleach, distilled water, and o ethfan
swab or other substrate fron t a
and close tube. Place swab 0{35

tube. \

8. Spinin a microcentri@@r 5 minutes at 10,000 to 15,000 x g (13,200 rpm).

O
7. Label new tubes to hold th sﬁgfor S
:3 h

9. Without disturbir&’\ﬂw pellet, remove and discard all butl56fjthe supernatant.

10. Resuspend llet in the remaining Ry stirring with a sterile pipette tip.
11. Tothe ximately 50L of resuspended cell debris pellet, add 15Gsterile
deio water (final volume of 200

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

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

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the
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14. During the incubation step do the following:

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

b. Add 50 [L of 20% Chelex (from a well-resuspended Chelex smh)tto e
epithelial cell fraction tube. %

C. Close tubes. Q\

15. Spin the extract in a microcentrifuge at 10,000 to 15,000 x g (13,241) ) for 5 minutes.

16.  Add 150 L of the supernatant from each sample and the e \ tive to its
respective epithelial cell fraction sample tube. Store at 4 ice until step 20.

17.  Wash the sperm pellet with Digest Buffer as follows: O‘&

a. Resuspend the pellet in 0.5 mL D est Buffe

b. Vortex briefly to resuspend pell

C. Spin in a microcentrifuge at 1@ to x g (13,200 rpm) for 5 minutes.
d Remove all but 50L of th d discard the supernatant.

e Repeat steps a-d for a t 5 ti

18.  Wash the sperm pellet onc th s@f fds follows:
a Resuspend the pelletin 1 rile,@H
b Vortex briefly to resusp @ ellet.
C. Spinin a mmrocentnﬂ!& at 10,000 to 15,000 x g (13,200 rpm) for 5 minutes.
d Remove all but 5 he supernatant and discard the supernatant.

19. Resuspend the pe{l&@)stirring with a sterile pipette tip.

20. To the approxi y 50 resuspended sperm fraction and to the tubes comggtine
substrate r and the sperm fraction extraction negative, addl ®56% Chelex, 1
pL of 20 L Proteinase K, anduL of 1M DTT. Mix gently.

21. V t@th the epithelial cell and sperm fractions. The following steps apply to all
éfbons.

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

24,

25.

26.

27.

28.

29.

Vortex at high speed for 5 to 10 seconds.

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

Vortex at high speed for 5 to 10 seconds.

Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15,000 x g (l@pm).

Pipet aliquots of neat and a 1/100 dilution (using)Ti&to microcentri es for
real-time PCR analysis to determine human DNA concentratio o Section 4 of the

STR manual). Qq)\
"\

Samples should be added to the next avajlable Ro e Summary Sheet, saved to the
appropriate folder on the network pertaj to yo sework group.

‘A7 AN
SO
)

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

Revision History:

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

Hair Examination

Mitochondrial and Nuclear DNA Hair Extraction

Mideo Macro/Microscopic Digital Imaging

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

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

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

Proceed to Section B: Sample Incubation (1>(1/
QO

Sample type Amount O~
Liquid blood 100t0500 uL )~
Bone marrow 0.5x05cmt 1.5cm
Oral swab 1/ &a

Blood stain :\‘A X O}\ to 1.5 x 1.5cn]
Soft tissue (}‘&\‘0.5 (-&'gm to 1.5 x 1.5cm

Niss D3

Paraffin embed@d. issye ‘Q.B x0.3cmto 1.0 x 1.dcm
A N/

O

Bone preparation \6

Before extraction, a bone th specimen should be cleaned entirely of soft tissue and
dirt using a range of @O s, such as scraping, rinsing and sonication. A combination of
t

sterile scalpels, steril thbrushes and running water should be used to clean the
specimen. Fora %@cation bath, the sample is placed in a conical tube and covered with
a 5% Terg-a-z olution. For additional cleaning, the sonication step may be repeated
multiple time, decanting the liquid and replacing with fresh Terg-a-zyme solution.
After cleaiRQs the sample is usually rinsed with distilled water and dried usirig¢a 56
incuba@%rying time may vary from a few hours to overnight).

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

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

prior to sampling.

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

humerus, femur, or tibia. Q

*WARNING**
Protective eyewear, lab coats, cut resistant gloves, sleeve pro(et%s, and
o]

HEPA-filtered facial masks should be worn when cutting b d
breathing bone dust. All cutting of bone must be done u@a biological
hood.

3. Using an autopsy saw or a Dremel tool equipped V\%a 409 or 420 cutting wheel,
cut the bone specimen into approximately 5x5 &m size pieces. Take enough
cuttings for an end weight of approximately 2g\JFor older or compromised bones,
several aliquots of 2g can be ex@d an bined during the Microcon step.
For tooth samples, the whol‘e% ho aken. Note: The cutting wheel

S

should be disposed of after, u the Dremel and hood should be
completely wiped down y# Ieacgq ethanol

4. Place bone cuttingsgém\_@?al tubes labeled with the FB case number,
ME#, PM item #, initials, a&d e.

5. Cover bone cuttings \hqg Yo Terg-a-zyme solution and sonicate samples for 30-
45 minutes. Note: I@ure water level in the sonicator is 1-2 inches from the
top.

6. Decant th%e;g-a—zyme and wash with distilled water until no detergent bubbles

remain.
<&

7. If @aw, repeat with fresh changes of 5% Terg-a-zyme and water washes until
E) irt has been removed.

QQ’Iace the clean cuttings in a weigh boat on a small Kim Wipe. Cover with
another weigh boat. Label the weight boat with the FB case number, ME#, PM
item #, initials, and date.

9. Seal with evidence tape.

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

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

1. Assemble specimen vials in the following order: metal bottom, pIas@mder
impactor, and metal top.

2. Place under UV light for a minimum of 15 minutes. \(1/

3. Label metal bottoms with a case identifier using a blu h@harpie.

4. Add bone cuttings to specimen vial around impact(%lng decontaminated
forceps. Cover with metal top. Note: Shake sp imen vial and ensure that the
impactor can move back and forthé

5. Wipe down inside of mill wﬂhﬂ%{ pag@weﬂ)o not use bleach or ethanol.

6. Plug in mill and switch O&)

7. Obtain liquid mtroge?(ﬂm twwlmg transfer container. Be aware that the
liquid nitrogen tank ty when the detector level reads anywhere from

“I/4” to “empty”. KO

**WARNING** N\

Liquid Nitroge @)e hazardous. Use cryogenic gloves, protective

eyewear/face Gﬁld and lab coats when handling. Avoid liquid nitrogen

splashes tb e and hands.

8. Open g’reezer mill lid. Add liquid nitrogen slowly into the mill up to the FILL

LI avoid splashing and boiling over.

9. &Ce the specimen vial into the round chamber. If processing more than one
o]

Q ne 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 \Q
Rate Bones — 8-10 Q
Teeth — 6-8

12.  Close cover slowly to avoid any liquid nitrogen spla %ess RUN to start
the mill. Pre-cooling will begin followed by the mlllln@l

13.  During the 2-minute pause phase, it is now possx{ 0 open the mill and remove
the finished sample using cryogenic gloves

14.  Place one of the pre-cooled s@wensv@@ in the dock in the round chamber.

15.  If liquid nitrogen level is thEI , refill. A loud noise during
milling means that the | n|tr veI |s low. If liquid nitrogen is not
refilled, damage to t ill, ts, and cylinder can occur.

16.  Close the lid and preﬁU ain. Repeat from Step 11 until all samples are
processed. \

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

18.  Using @)ntaminated tweezers, remove impactor from vial and submerge in 10%
ble
Qﬁy bone dust into labeled 50mL Falcon tube. Ensure complete dust transfer

Q y tapping bottom of cylinder. Weigh bone dust and document.

20. Soak metal end parts and plastic cylinder in 10% Bleach.
21.  When milling is complete, switch mill to OF&nd unplug. Leave cover open for

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

Rinse off with 10% bleach.

Soak all parts in 0.1% SDS.

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

Rinse with water.

Soak parts in 10% bleach and brush each part in bleach i@'\hdually.

Rinse with water.

Separate the plastic cylinders from the metal parts. (1/

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

compactor can be rinsed in 100% ethanol. DO, the plastic

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

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

J- Dry and expose the parts toyUV ligh inimum of 2 hours. The UV
light in a biological hood tratal.&r can be used.

23.  Proceed to Section B: Sa@cub{@‘

Laser Microdissection of Pr“hcts df' Cgceptlon

Se@~ooo0oTp

1. Initial processing KO\

The product of cone@tlon (POC) can be received in different stages of

preparation: C)

a) PO&grapings in saline buffer:

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

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

b) POC fixated and embedded in paraffin blocks:

Contact histology department and ask them to prepare m@?ﬁope slides
from the paraffin block using the following precautions:(l/

= Use disposable blades for the microtome a@ard after each

case.
= Clean working surface on microtome ing with 10% bleach
and alcohol before and after each ca
= Use individual floating chambers fgheach case

= Use uncharged micrgope slid&

Theslides then shoul‘d&am%;@ematoxylin and eosin-phloxine
[

(H&E technique) a bed, | OCME Histology Procedure Manual.
But again during ini ocedure, separate sets of jars have to be
used for eac caQ .

C) Stained or unstain ggroscope slides from POC blocks:

If the slides ara@gained, ask the histology department to stain them as

described a . Otherwise proceed with the microdisseetbnique.
Attentiops 1@5 ides that were prepared by a histology laboratory outside
of the E, foreign DNA not from the mother and the fetus might be

pre on the slide.

2. PixC @Laser Capture Microdissection

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

evidence.

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

Use new scalpel and clean forceps to remove the film from the cap and transfer
the film to a fresh 1.5mL microcentrifuge tube containing8006f organic
extraction buffer, DTT, SDS and Proteinase K as described below. Q
B. Sample Incubation Q'\
1. Process an extraction negative with every batch of extracti (1/

2. Prepare the master mix in microcentrifuge tube or co %Qbe and mix
thoroughly by swirling or vortexing very briefly. 22)

For liquid blood, dry blood and bone marrow samples,\\

1 Sample \5 Samp;s) 10 Samplgs 15 Samples
Organic extraction buffer | 400 pJ.\\Q ZQ@ 4.0 mL 6.0 mL
20% SDS 10;3(\\‘ &QL 100pL 150 pL
Proteinase K (20 mg/mL) \GJHL. N%g uL 136 pL 204 pL
Total Incubation Volume per r;p@\vv 400 pL
For bone samples: KO

»Per bone 1 sample 3 samples | 5 samples

C', (~2g dust) | (N+ 2) (N+ 2) (N+ 2)
Organic Extracti MNeuffer | 2370 L 7.11 mL 11.&mL | 16.59 mL

20% SDS A@ 300 W 900 pl 1.5m 2.1mL

1.0 M I\T\;Q 120 4 360uL 600 (L 840 1L

Pro ‘\a?se K (20 mg/mL) | 210 W 630 uL 1.05 mL 1.47 mL
| Incubation Volume per sample 3000
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For teeth samples:

1 sample 3 samples | 5 samples
Per tooth (N+ 2) (N+ 2) (N+ 2)
Organic Extraction Buffer | 790 L 2.37mL 3.95 mL 5.53 il
20% SDS 100 W 300 pl 500 79&&"
1.0 M DTT 40 (L 120 W 2004 42
Proteinase K (20 mg/mL) | 70 uL 210 W 350 L (\( _)190 pL
Total Incubation Volume per sample oL 1000 (L
For tissues and paraffin embedded tissu section) samples
3 samples
Per issugQ)” | (ve2)
- - N
Organic extraction buffer | 395\IN L 1975 pL
20% SDS 50 250 L
A"
1.0 M DTT 20wl 100 L
Proteinase K (20 mg/mL) 3;@_\ 175 pL
Total Incubation Volume pem\ple 500 pL

N

3. Add the appro@te incubation volume of master mix to each sample tube and
eneg tube. X@rtex tubes briefly. Make certain the substrate, tissue, or swab is
totally s rgedNote: Reagent volumes may be adjusted in order to
acco ate the size or nature of a particular sample.

4, %?b: tubes in a shaking 56°C heat block and incubate overnight.
QQ’roceed to Section C: Phenol Chloroform Extraction and Micfoctanup.

C. Phenol Chloroform and Microcon Clean up

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

*WARNING**
Phenol Chloroform is toxic. Protective eyewear, mask, lab coat, and nitrile gloves
should be worn when handling. All work must be conducted under a cher)i\ ume

hood. Q

For samples possibly needing mtDNA or High Sensitivity DNA testi (}Tace one
Microcon® YM100 collection tube and one 1.5 mL microcentrifuget for each sample,
including the extraction negative, in the StrataLinker for at le Q\ minutes. Note:
Irradiate multiple tubes (4-6) per bone sample to accomm@y he total volume of
incubation buffer.

1. Vortex and centrifuge the incubat microcea@ge tube samples at high speed
for 1 minute. Vortex and centrif ned ncubated in 50 mL conical tubes,
for 5-10 minutes at 1000 RPM {X&pp n@ entrifuge Model 5810.

2. Obtain and label one pr Ep orf Phase Lock Gel (PLG) tube per sample,
including the extractj n% ativ G tubes make phase separation easier and
are optional. %‘

NOTE: For bone sa , label as many tubes to accommodate the total
volume of i ation buffer per sample. For example, if you
incubated%g of bone dust with 3 mL of incubation buffer, you will
nee tubes.

NOTE: %@section D for PLG tube preparation instructions.
3. Centri PLG tubes at maximum speed for 30 seconds.
4. Microcoff YM100 filters for each sample. Prepare the Micr§c®i100

centrators by adding 10Qjof TE*to the filter side (top) of each
Q oncentrator. Set aside until step 11.

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

ORGANIC EXTRACTION

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 10 OF 13

5. Add a volume of Phenol:Chloroform:lsoamyl Alcohol 25:24:1 (PCIA) to the PLG
tube which is equal to the volume of incubation buffer (typically 400q@ be
added from the sampleNote: When pipetting PCIA, you must penetrate the
top buffer layer and only aliquot the desired amount from the lower, clear
organic layer. Place used pipette tips in the organic waste bottle.

6. Have someone witness your sample tubes, PLG tubes, and M%@Q

tubes. (1/

7. Pipet the sample supernatant (typically 400 to the PLG t ady

containing PCIA. For bone dust samples, pipet sever \ ots of the supernatant
into multiple PLG tubes. Note: Do not disturb bon

emulsion. Note: Do NOT vortex the PLG tu
9. Centrifuge samples for 2 minute axim peed to achieve phase separation.
(On Eppendorf Centrifuge Mo 41 &\@in at 16.1 RCF or 13.2 RPM).

8. Shake the PLG tube vigorously by hand or b@rsmn to form a milky colored

10.  If the sample is discolor \Qntal rticles in the aqueous phase, or contains a
lot of fatty tissue, tr e to r (agueous phase) to a new PLG tube and
repeat Steps 7-9. a@ agyreous layer from bone and teeth will usually be
discolored. Only repeat t nol-chloroform clean-up steps if any dust or
particles are present in équeous layer. If it is not necessary to repeat the clean-
up step, go to Step 1\

11.  Carefully tran @3 aqueous phase (top layer) to the prepared Mi®rocon
YM100 conce or. Be careful not to let the pipette tip touch theNgeé:
Discard us LG tubes into the organic waste bottle.

12.  Spin icrocofi YM100 concentrators for 15-30 minutes at 500 x g, which is
ately 2500 RPM. (On Eppendorf Centrifuge Model 5415D, spin at 0.6
r 2600 RPM). Note: Ensure that all fluid has passed through filter. If
as not, spin for additional time, in 10-minute increments. If fluid still

emains, transfer sample to a new filter and microcon again.
13. Discard the wash tubes and place the concentrators into a new collection tube.

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

16.

17.

18.

19.

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

Add 40pL of TE* to the filter side of each MicrocBrYM100 conce
Note: For bone samples, add only 10-26L of TE “to each filter
ensure smallest elution volume.

Invert sample reservoir and place into a new labeled on (Ebe.
samples possibly needing mtDNA or High Sensitivi testing, invert sample
reservoirs into irradiated collection tubesppin at 1 g, which is

approximately 3500 RPM, for 3 minutes. (On endorf Centrifuge Model
5415D, spin at 1.2 RCF or 3600 RRM).

Measure the approximate voI v and record on the organic extraction
worksheet. Note: Combl efore measuring volume.

Discard sample res v&gﬁd agy sample volume depending on the starting
amount and expect%A onidrit as follows using. THote: Samples may

be microcon’ed again to f concentrate low DNA content samples.
Sample type \5 Final Volume
High DNA co
(Large amou fblood fresh tissue, bone marrow, onad00 L
swabs, a ied bloodstains)
Medi \IA content
(S mounts of blood, fresh tissue, bone marrow, or@200 L

s, and dried bloodstains); differential lysis sampleg

ow DNA content
(Formalin fixed tissue, dried bone, teeth, samples from| 100 (L
decomposed or degraded remains, some reference samples)
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20.  Transfer samples to newly labeled 1.5mL microcentrifuge tubes for storage. (For
samples possibly needing mtDNA or High Sensitivity DNA testing, transfer
samples to irradiated 1.5 mL microcentrifuge tubdlgcord the approximate
final volume on the organic extraction worksheet.

21.  As needed, pipet aliquots of neat and/or diluted extract (usifipifite Q
microcentrifuge tubes for real-time PCR analysis to determine h@ DNA

concentration (refer to Section 4 of the STR manual). (1/
22. Store the extracts at 2 to 8°C or frozen. Q(»
23. Samples should be added to the next available Rg, e Summary Sheet, saved

to the appropriate folder on the network pertainin{ our casework group.

NOTE:  See Microcofitroubleshogting (in t propriate section of the STR
manual) as needed. 6

Q.
N
D. Preparation of Phase Lock GeI@) tuté

Make sure the plasticware Q’Hg us€j) esistant to phenol and chloroform.

1. Without putting pressur \the plunger, twist off the orangeacepdiscard.
Attach thegray disper\ ip(supplied) to the syringe and tighten securely.
(NOTE: Use of grawtip Is optional for a smoother application of PLG. Less force

IS necessary v(e) ray tip is NOT used.)

2. Apply firm sure on the plunger to dispense PLG until it reaches the end of
i heavy PLG based on Table below. NOTEuB253.25 cc

corre s to 3 lines on the syringe
\
Cpt?e S1ee PLG heavy Tube size PLG heavy
Q 0.5mL 10QuL 15mL 3mL
1.5mL 325uL 50mL smL
2.0mL 325uL
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3. Pellet the PLG by spinning the tubes prior to use. See table below.

Tube size

Centrifuge model | Speed

Time

0.5to0
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

o

O
)’Zm

N

Revision History:

March 24, 2010 — Initial version of procedure.
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A. Preparation
1. Extraction sets consist of 9 samples and one or two extraction negatives.

Additional extractions may continue sequentially during incubations.

2. In cell HI of the appropriate extraction sheet, type in the name of the extr. %
assay as follows: “E” for extraction, month, day, and year, “period”, h ’&d
minute. For example, E040905.1330. (Note: The HI Team extract et can
be found in the “HighSens Data\Templates in Use\2 extraction’ and the
PC Team extraction sheet can be found in the ‘1/
“Fbiology Main\Forms\PC\Extraction” folder on the mam%\

3. Manually enter OR copy and paste the sample names m@w appropriate
extraction sheet. The worksheet will automatically ulate the requisite amount
of reagents needed for the extraction. 6 \

4. Follow the procedures for Wo @atlon (refer to the General
Guidelines Procedure of t ual)

C)
B. Digestion ?3 OO

1. Self-Witnessing Step: the sample names on the extraction sheet with
the names on the sampl\%)es

2. Prepare digesti@@r in an UV irradiated tube (1.5 mL, 2.0 mL Dolphin, or 15

mL). \'
3. Prep?ﬁkestion buffer according to the calculated volumes on the extraction

sheet. olume for one sample is shown below.
\
(v Stock Solution Concentration 1 sample
@) 0.05% SDS
Q (or 0.01% SDS when 0.05% 192 UL
using Poly A RNA at (or 0.01%) H

a later step)
Proteinase K
20 mg/mL

0.80 mg/mL 8 uL
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4. Vortex solution well. Add 200 pL of the digestion buffer to each sample. Open
only one sample tube at a time using the cap opener. Ensure that the swabs are
submerged in the digestion fluid. If necessary, add an additional 200 pL of the
digest buffer (including the Proteinase K) to the sample in order to submerge a
large sample.

5. Record the temperatures of the heat shakers on the extraction worksheQ'\
Temperatures must be within + 3°C of the set temperature. (1/

6. Incubate on the heat shaker at 56°C for 30 minutes with shakin@t 00 rpm.
7. Incubate on the heat shaker at 99°C for 10 minutes with@ ing (0 rpm).

8. Place sample in cold block at 4°C for 10 minutes witkiqo shaking (0 rpm).

9. Centrifuge the samples at full spee@ﬂy. Qé\

10.  During the digestion period \ée Mi{@'@, elution, and storage tubes.

RO

C. Purification and Concentrat?? < ’O
1. Prepare Microcon® 100 t@'\d label the membrane tube and filtrate tube cap.

2. Witness step: Conﬁn@he sample names on the extraction sheet with the names
on the sample a rocon® tubes.

Poly A repared as follows in an irradiated microcentrifuge tube or 15 mL

3. Pre-coa;w;rocon@ membrane with Fish Sperm DNA or a 1/1000 dilution of
tube:

t}} Fish Sperm DNA Preparation

OO 1. Add 1 uL of stock Fish Sperm DNA solution (1mg/mL) to 199ul
of water for each sample on the extraction sheet.

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 extraction worksheet for
calculated value.
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b. Poly A RNA Preparation

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

il. Using the 1/10 dilution, make a 1/100 dilution with 2 ul@
100ug/mL Poly A RNA in 198 uL of irradiated Wate(% ix the
solution well. The solution has a final concentratj ng/ul.

1il. Add 1 uL of the Ing/uL Poly A RNA soluti @%L of water
for each sample on the extraction sheet. %

iv. Aliquot 200 uL of this Poly A RNA ﬁtion to each Microcon®
tube. Avoid touching the membra! he volume for one sample
is shown below. Re he exi@tlon worksheet for calculated

value. . N
S f'\\A P A\Q

(Iﬁa‘gent (\\' 1 sample
Watern .~ e 199 pL
Fish Sferm DNA {Img/mL) me
ng/pL) H

or Poly A RNA
Q)

NOTE: For sample@ 400 pL of digest solution, make a 20 pL solution of
1 uL of Fj perm DNA (Img/mL) or 1 pL of Poly A RNA (1

ng/ulﬂﬁ 19 pL of water. Mix well and add this solution to the

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

I manner, all of the digest may be added to the Microcon®
brane for a total volume of 420 ulL.
4. F]@@

O. Add the entirety of each extract to its pretreated Microcon® membrane.
Q Aspirate all of the solution from the sample tube by placing the pipet
within the swab. The sample tubes may be discarded.

b. Centrifuge the Microcon® tube at 2400 rpm for 15 minutes. An
additional 5 minutes may be required to ensure that all the liquid is
filtered. However, do not centrifuge too long such that the membrane is

dry.
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5. Elution

If indicated on the evidence examination schedule sheet 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 15 minutes or until the all the liquid is filtered. However, do
not centrifuge to dryness. This process may be repeated, as necessa
Document the additional washes on the extraction sheet. All sample
extracted with 0.05% SDS should be washed at least twice; ho erdor
samples with clear filtrates, 200 pL of water may be added. VQ

Visually inspect each Microcon® membrane tube. If it@) s that more
than 5 pL remains above the membrane, centrifuge \ e for 5 more
minutes at 2400 rpm. Q

\0K

Open only one Microcon® t@é‘xd itsQ collection tube at a time.
*
*
Add 20 pL of irradi \%er to @licrocon(@ and invert the Microcon®
over the new collecirontube. & touching the membrane.

Centrifuge at 3 Tpm Grﬂ\inutes.

Transfer the eluan Q\ irradiated and labeled 1.5 mL tube. Measure and
record the apprdq%a e volume. The total volume should not exceed 30
uL and should@t e less than 20 uL.. Adjust the final volume to 20 uL
using mCl)@l water (if less). Discard the Microcon® membrane.

Ift ’S{yant appears to be a dark color or is not clear, it may be necessary
t 1fy the sample again. Prepare a fresh Microcon® tube and repeat
4-5.

&)0 Store the extracts at 2 to 8°C or frozen.

QC%.

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

group.

Revision History:

March 24, 2010 — Initial version of procedure.
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A. Preparation
1. Extraction sets consist of 10 samples and two Extraction Negatives. Additional

extractions may continue sequentially during incubations.

2. In cell H1 of the appropriate nail extraction sheet (found for exampl @le
“Templates in Use\2 extraction” folder on the Hi Sens Data or in
“Forms\Extract” folder on the FBIOLOGY_MAIN drive), type i ame of the
extraction assay as follows: month (MM), day (DD), and y , “period”,
hour (HH) and minute (MM). For example, 040905.133 extraction
performed on April 9, 2005 at 1:30pm. Save the she " for extraction
followed by the name of the extraction assay. For e, E040905.1330.

@

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

4, Follow the procedures for paration in the General Guidelines
Section of this manual

B. Digestion ?‘ \&
1. From evidence exam, ail (or group of nails) should be placed in an

irradiated tube.

2. Add 200 pL ofs ted 25 mM EDTA/PBS solution to each sample.

3. Sonicate t mples for one hour at room temperature.
4. set of irradiated microcentrifuge tubes with the sample identifiers.
5. ve the supernatants from the samples and place in the labeled irradiated

rocentrifuge tubes.
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C. Extraction
1. Prepare the digestion buffer according to the calculated volumes on the nail

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

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

with the sample identifiers. Prepare and label

sanple storage microcentrifuge tu asw
tubes. The identifier for the po |ca

“PS” as a suffix. For exam

could be “nail L4 PS".

4

ube and filtrate tube cap
icfocoliection tubes,
ost-sonication nail collection
il collection tubes should include

@ cation tube for left nail ring finger

3. Witness stepConfirr?& sa I&es on the extraction sheet with the names

on all labeled tubes.

4. Vortex solution well.
Open only one sam

5 uL of the nail digestion buffer to each sample.
e at a time using the cap opener.

tures of the heat shakers on the extraction worksheet.

Temperatur st be within3®#C of the set temperature.
6. Incub he heat shaker at 56°C for 30 minutes with shaking at 1400 rpm.
7. I e on the heat shaker at 99°C for 10 minutes with no shaking (O rpm).

Q
&~
; y
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8. After removing from the shaker, centrifuge the samples at full speed, briefly.

Allow the samples to cool for a few minutes while preparing for next steps or
chill for 10 minutes at 4C.

a hood. When dry, place the nails in the labeled, post-sonication ngt ction

9. During the digestion period remove the nails using clean tweezers a:@g them in
tubes.

D. Purification and Concentration

1. Self-witness stepConfirm the sample names on the e n sheet with the
names on the sample and Microdunbes.

@

2. Pre-coat the Microcdhmembrane with Fish Spe A or a 1/1000 dilution of
Pdy A RNA prepared as follows in\gn irradia icrocentrifuge tube or 15 mL
tube: @

a. Fish Sperm DNA P\@q&xtio@s
I. Add 1 ‘Q ock perm DNA solution (Img/mL) to 199uL
of wate ple on the extraction sheet.

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

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

e |
h
fad
iii. Add 1 uL of the 1ng/uL Poly A RNA solution to 199uL of water
for each sample on the extraction sheet.
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Aliquot 200 uL of this Poly A RNA solution to each Micro€on
tube. Avoid touching the membrane. The volume for one sample
isshown below. Refer to the extraction worksheet for calculated

value.
Reagent 1 sample *@’

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

or Poly A RNA (1ngiiL) Lul ®

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

3. Filtration

a. Add the entir &
The sample tuﬁes
b. Centrifuge the

C. Repeat thi

th

a tOt%

1 uL of Fish Sperm DNA (Img/mL) or 1 y ARNA (1
ng/uL) with 19 pL of water. Mix well andg: his solution to the
membrane. Ensure that the entirety 0 membrane is covered.
In this manner, all of the st ma dded to the Microcdh

membrane for a tota&&@ﬁ qf@ .
N

)

m

ea ct to its pretreated Micr8eoembrane.
iscarded.

oh tube at 2400 rpm for 15 minutes.

step two more times applying 400uL of water onto
e and centrifuging again at 2400 rpm for 15 minutes for
ree washes to remove any residual EDTA.

e me

ly inspect each Microc6mrmembrane tube after the third wash. If it
ears that more than 5 pL remains above the membrane, centrifuge that

ube for 5 more minutes at 2400 rpm.

P
A -l
E y
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4, Elution
a. Open only one Microcdhtube and its fresh collection tube at a time.

b. Add 20 pL of irradiated water to the Micro¢band invert the Micgaedh
over the new collection tube. Avoid touching the membrane @l

C. Centrifuge at 3400 rpm for 3 minutes.
d. Transfer the eluant to an irradiated and labeled 1.5 pa
record the approximate volume. The total volumers]
uL and should not be less than 20 uL. Adjust the\Iv

necessary) with irradiated water. Discard th WiorSaoembrane.

(1Y

e. If the eluant appears to be a dark color t clear, it may be necessary
to purify the sample again. gepare a Micr8¢obe and repeat
steps 3-4.

microcentrifuge t e PCR analysis to determine human
ction 4 of the STR manual).

DNA concentﬁit& refer,
g. Store the extracts a@ﬁor frozen.

f. As needed, pipet Lg& of n d/or diluted extracts (usifpifi®

Q
&~

Y»)’

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

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

A. Setting up M 48 Spreadsheet and Saving Sample Name List '\Q
1. Collect the M48 Sample Submission Sheets for the extractlon hese sheets,
assign each sample a sample rack position, rememberlng extractlon
negative will occupy Position 1 (and position 25, if extra 4 samples). Also
fill in the initials of the analyst performing the extractl the extraction

date(s) and time(s). This date and time will be useb ghout the extraction.

Open the appropriate M48 spreadsheet, evide (M48EV) or exemplar (M48EX)
depending on your sample set. é \

extraction, including the e(s), into the appropriate positions in
column B.

Save this sheet by &H’g @e As and save the sheet to the
“SampleName” folder on the ktop with “File Name:” in MMDDYY.HHMM

format and “Save As Typ€Yset to CSV (Comma delimited)(*.csv). For instance
an extraction performehat 2:20pm on May 23, 2006 would be saved, with date
and time in ml|ltat’é at as 052306.1420.csv.

Click the “Input Sample Nam%) a& er the sample names for the
o)

Click “Save”

A WlﬂdOé‘Qtlng “The selected file type does not support workbooks that contain

mult& eets” will open. Click “OK”.

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

opens. Click “Yes”.

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

8. Once the appropriate extraction sheet is open, finish the sheet @ering the tube
label, target date, and IA initials for each sample. \(1/

9. Print the extraction sheet. Q(l/

10.  Minimize the M48 spreadsheet (do not close Ex Qp\uit the “X” in the upper
right-hand corner!).

| | \
B. Sample Preparation and Incubation é \O

1. Remove the extraction rack‘fr er @%or. Extract either evidence or
exemplars. Do not extragt oge{

2. Sample preparation ihﬁga be @med under a hood.

3. Obtain an empty tube for theeXtraction negative and label it.

4, Have a witness verif r samples.

5. For large runs r@re master mix for N+2 samples as follows, vortex briefly, and
add 200uL to of the tubes in the extraction rack and the pre-prepared

extraction &yﬂive tube. For smaller runs, you may add Proteinase K and G2
Buffer t(é(:\’ tube individually:

N t 1 6 12 18 24
('9 eagen sample | samples | samples | samples | samples

\ "4
i}@ion Buffer (Buffer G2) | 190 WL | 1520 L | 2660 L | 3800 (L | 4940 \L
Agen Proteinase K 10 L 80 L 140 L | 200 Wb | 260 o
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6. Shake at 1000 rpm at 5& for a minimum of 30 minutes.

C. BioRobot M 48 Softwar e and Platform Set-Up

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

2. Click the “Start” button. Note: The door and container interloc@r'\st be

closed to proceed. (1/
3. “F Trace MTL” protocol should be selected. If not, clj the arrow in the
middle of the screen and then select “New Dev*g - and “F Trace

MTL".
N

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

5. Select the number of samples 6 &18 2@ 36, 42, or 48.
6. Set sample volume to ZOQ(&%ann{& should not change).

7. Set elution volume quﬁL

8. The next prompt asks to ggthe drop catcher is clean. In order to check this,
click on “manual operatE nd select “Drop Catcher Cleaning”. The arm of the

robot will move to the
tray) will be rlght

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

of the machine, and the drop catcher (a small plastic
of you. Remove and clean with 70% ethanol. When

9. Make s at the chute to the sharps container bin is clear for the tips to be

discar 7/ Click “Next”.
00
Q°
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10. The software will calculate the number of tips necessary for the run. Place tips in
the tip rack(s) if necessary. When filling racks, make surethat the pipettetips
arecorrectly seated in therack and flush with therobotic platform. Tips are
located in three racks. These racks may be filled one at a time, BUT you must fill
a wholerack at a time. After a rack is filled, reset the tip rack by clicking on
“Yes tip rack ...”, If no new tips are being added to the robot click “No

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

not reset the rack until it is completelyfull. q)\
~

#Samples] 6| 12| 18 AN\24 > 36 a0 4s
# Tips 30 | 42| 54 667 QY 90 10p 114

Tips needed for a run:

N

o

YR
After you are finished, i@ Next”o

11. Fill the reagent reseryoirs a@t}ted below. All reagents are stored in their
respective plastic reservollg in the metal rack, covered with Parafilm, EXCEPT
the magnetic resin. T In is stored between runs in its original stock bottle to
prevent evaporation tex the magnetic resin solution well, both in the stock
bottle and in the r oir, before adding it to the metal rack. If you notice
crystallizationwg? of the solutions, discard the solution, rinse the container out
with distilleq\ , and start again with fresh reagent.

12. Remov Parafilm and lids from the reagents, and fill the reservoirs to the

sdte level using solutions from the working solution bottles using the same
beled on the reservoir. If not enough of the same lot of a solution

Ins, discard the remaining solution from the reservoir, rinse and re-label the
servoir with the new lot number. When filling the reservoirs add

approximately 10% to the volumes recommended below to account for the

use of thelarge bore pipettetips:

Note: Bottlesof MW1 requirethe addition of ethanol prior to use. See
bottle for confirmation of ethanol addition and instructionsfor
preparation if needed.
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# of Large Large Large Large Small Elution Small
samples | reservoir | reservoir | reservoir | reservoir | reservoir | buffer | reservoir
Sterilized | Ethanol Buffer Buffer Buffer (TE® | Magnetic
Water (mL) MW1 MTL MW2 (mL) Re%
(mL) (mL) (mL) (mL) s
6 10.0 11.8 7.2 5.9 3.5 2. Q(\Q 15
y 2
12 18.4 22.6 12.9 10.3 5.9 q} 1.7
18 26.9 33.4 18.6 14.7 8.4 \\'21 9 1.9
24 35.3 44.2 24.3 19.0 10.€> 6.1 2.1
30 43.7 55.0 30.0 \23.4 és 7.3 2.3
36 52.2 65.8 35.7 @ .\\‘ 15.7 8.5 2.5
Ay
42 60.6 76.6 4@\ 3'22} 18.2 9.7 2.7
48 69.0 87.4 _69\6.5 20.6 10.9 2.9

Place each reservoir hto theMaetal rack in the following locations. The plastic
reservoirs only fit into th k one way. Check the directions of the notches

which should point in% bot:
Size Container R@O\ Software Tag Reagent
PQ\S"
Large Container DQ L4 Rea 4 Sterilized Water
Large Container ((}U L3 Rea_3 Ethanol (100%)
Large Contapéb\ L2 Rea_2 Wash Buffer 1 (Buffer MW1)
Large @ er L1 Rea_1 Lysis and Binding Buffer (Buffer
MTL)
Small Container S6 ReaS6 (empty)
Small Container S5 ReaS5 (empty)
Small Container S4 ReaS4 (empty)
Small Container S3 ReaS3 Wash Buffer 2 (Buffer MW2)
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Size Container Rack Software Tag Reagent
Position
Small Container S2 ReaS2 Elution Buffer ()E
Small Container S1 ReaSl1 Magnetic Particle Resin g )

13. Flip up the “container interlocks” and place the metal reservoi(flgber onto the
left side of the robotic platform in the proper position. DO rcethe
holder into place and be careful not to hit therobotic arm. correctly
seating the metal holder, flip down the “container inte&%‘\ and press “next”.

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

15. Place the sample preparation tray&n the r@ One tray for every 6 samples.
Click “Next". @ Q

16. Place empty, unlabeled *Iuti@es in the 65 degree (back) hot block,
located on the right sidi rob, platform. Click “Next”.

17. Label 1.5 mL screw%‘tub@Qnal sample collection in the robot.

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

19. At this point, t @nples should be near the end of the incubation period (From
Section B, St . Spin all tubes in a microcentrifuge for 1 minute at 10,000 to
15,000 X %\,

20. Have ess confirm the order and labels of both the sample tubes and the

lab 1.5 mL final sample collection tubes. Therobot setup witness should

he platform.

m erify that all plasticwareisin the correct position and correctly seated

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

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

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

2. The Open window will appear. “Look in:” should autg % y be setto a
default of “SampleName”. If not, the correct pathw e folder is My
Computer\C:\Program Files\GenoM-48\Export\Sa Name. (The SampleName
folder on the desktop is a shortcut to this file.)

xO

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

3. Select your sample name file aréé@k “O
have imported correctly. DQn c

completely displayed in tf@ I Wi{
4, Manually type in the‘w6{ B@@ all empty white fields.

5. Click “Next”.
o

$
o)
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E. Verifying Robot Set-Up and Starting the Purification

1.

7.

In addition to confirming thposition of all plasticware and samples, check the
following conditions before proceeding:

All plasticware (tips, sample plates, tubes) is seated properly in tH
robotic platform

N
.
Metal reservoir rack is seated properly, UNDER the interlﬁ}\ l/

\\ZC)

Interlocks are down -\QV

Sample tubes, elution tubes and sample coIIection@c‘Bé have be
added to the platform in multiples of 6 as follows;

Empty 1.5 mL tubes are filling empt itions for
both sets of elution tubegg the c d hot blocks

AN

&d witprROOuL of sterile

AN

HO are in empty lons JEX® sample rack

N NS
After confirming the p @)h an@up of the plasticware click “Confirm”.

Click “OK” after cIos&? go’

Click “Go” to start the,%@ction.

The screen wil @the start time, remaining time, and the completion time.
Monitor thedextraction until the transfer of DNA sample from the sample tubes to
the first ro@ sample plate wells to ensure proper mixing of magnetic resin and

DNA safdple.

ALINe end of the extraction, a results page will be displayed indicating the
s/fail status of each set of six samples. See Section F for instructions for

Q rinting out the report page.
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F. Saving and Printing Extraction Report Page

1.

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

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

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

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

Click “Save”.
Q‘b

Maximize the M48 spreadsheet by clicking its 8qon the bottom tool bar.

At the bottom of the spreadsheeé@k the (&ort Run Results” tab.
Highlight cell “A1” and in th [-dow, nus go to Dat&et External Data

Import Text File...

| B e)

n the Import Text F@qndo 5@ :
r%

Look in: Report (For specifj éd?hway refer to Section F Step 1)
Files of Type: All files Q
File Name: Select yoq& action run results by date and time
Click “Open”. OQ

In the Text mg} window Step 1 of 3, check the following settings:
i ta Type: Delimited
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Thewindow should appear as below:

Text Import Wizard - Step 1 of 3 2E3
The Teud Wizard has determined that your data & Delimited,
IF this & correct, choose Next, o chonse the data bype that best describes your data,
~Oripnal data type
Chioose the e bype that best dascribes yoor dsta;
P_‘elmtsd - Characters such as commas or tabs separate each field,
" Fixed ydth - Fields are digned in columns sith spaces between sach figld,
Start impark sk row: I 3 File arigin: EWindcms (ANST) hd
Preview of file EX\M42 Repart Page T...12003_09_30_2323_report.cev.
|l "Dried Blood","2003/02/30",%23:23" ﬁ
|2
13" I‘osltmn No.","Nane","Rasults"
[aan == vFai) Beror 2in
|Sjm2n, == "Fail Hrror EZ1" .,j
| il
Cancel [[Cnest> | mnsh |
H 3 1
10. Click “Next".
11.  In Text Import window Step 2 of Béelect tbﬁ)

wing:

Delimiters: Place a check b)@ ma@e sure no other options are checked.

Text qualifier: “

below:

Text Import Wizard - Step 2 of 3

)

This screen lets you set the delimitss M Yo can see
how your text Is affected in the p )
(ol D I™ Teeat: consecutive deliiters & one
[~ 1ab [~ Sem Comims
[ space [ 400 Tk by FORRENEE]
| Data previ
p
pO05/0%/30 [3:23 ﬂ
. Paus fasulcs
Pail Errer 21
Fail Errer 21 |
cancel | <gack [ meas | emen |

O
1QOCIick “Next”.

Verify that the settlng ﬁgf data®Q|ew corresponds to those in the window
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13. In Text Import window Step 3 of 3, select the following:

Column Data Format: General

The window should appear as below:

[Fext Import Wizard - Step 3of 3 [ﬁ@ \Q

This screen bets you select each column and sak Column data format
the Diata Format, * Gonaral

‘menetal converts numenc values Lo numbers, date et Q
walugs to dabes, and &l remaining values to text, © pate: MDY = \%

" Do not mport colura (skip)

Bdvanced, ., - B %
Daka preview Q

E3:23

fasules
Fail Errer 2L
Fail Errer 21

14.  Click “Finish”. 46
15. In the Import Data windo istin sheet” should be selected and the data
input cell should read “= 1”. S low:

Import Data (. ‘O LL%
| Wher\sdavuuwadton:llthadxv

1% Existing workshest: _cu_‘_l‘_l
Ance
4 B
" Mew workshee Properties, .,
o s |

___CQ

16. Click “O}@eta will import into spreadsheet.

17. CIic@%e “Report” tab and verify that the run data has correctly imported into

the rt page.

anually enter the analyst’s initials and extraction date (MM/DD/YY) and time

1
b (HH:MM AM/PM) in the highlighted cells.
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19. Print the run report page.

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

21. Proceed with clean-up and sterilization. '\Q
G. Post-Extraction Clean Up and UV Sterilization \(1/
1. Remove samples (from the 8 degree (front) cold blo )\%n the robotic platform
and cap with newly labeled screw caps. Q
2. Discard used pipette tips, sample tubes, and s le preparation plate(s). Remove

reservoir rack. e \

3. Replace the lid on the rrl serv0|r and vortex remaining resin
thoroughly. Transfer the ic to the stock bottle immediately with a
1000uL pipetteman. Ri the reésn container with de-ionized water followed
by ethanol and stor

4. Cover all other re ge d seal with Parafilm for storage. LABEL
RESERVOIRS WITH LOT NUMBER OF THE REAGENT THEY
CONTAIN and recor numbers on the wor ksheet.

5. Wipe down t @) ic platform and waste chute with 70% ethad@.NOT
USE SPRAY LES.

6.  Click A@Q

7. rompted, “Do you want to perform a UV sterilization of the worktable?”,
@“Yes”

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

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

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

12. Submit the run report and extraction paperwork to the supervisor f(}@iew.

13. COMPLETE THE M48USAGE LOGWITH THE TIMEAND& OF
THE EXTRACTION, USER INITIALS, AND ANY COMM RISING

FROM THE RUN. \Q
I

H. BioRobot M 48 Platform Diagram

c1 8 e

A2 \ \/‘ \ Q

: . N

S S

A-4 Q @\

D-5 D-8
N o~ c E
)}

o

L2 —
(7]
L
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\
:
4;;_‘
N
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w)
w
T
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G-1

)
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Figur‘e&?agram of Robotic Platform of the QIAGEN BioRobot M48.

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

Hot Elution Block (65 degrees)

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

Waste Disposal Chute

W >

TOTMOO
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Troubleshooting
ERROR CAUSE/REMEDY

Resin/sample is being drawn up into
pipette tips unequally

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

Crystallization around®irow of wells in
sample plate

sterile HO0.

BioRobot M48 cannot be switched on

Forgot to fill empty sample tubes with %Q@ of
N
BioRobot M48 is not receivin .

Check that the power cord i cted to the

workstation and to the wali|$

Computer cannot be switched on

Computer is not re%%ower.

Check that the power ®erd is connected to the
computer and to, wall power outlet.

BioRobot M48 shows no movement wh
a protocol is started

BB bot M4 t switched on.
ioRobot M48 is switched on.

BioRobot M48 shows abnormal .
movement when a protocol is star@é\

‘head may have lost its home posit

In (Q Asoft M software, select “dhual
@RBdkation/ Home”.

S
ivx‘abl

Aspirated liquid drips from d
tips.

fpping is acceptable when ethanol is being
syringe pump.

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

If the problem persists, contact QIAGEN

andled. For other liquids: air is leaking from the

Technical Services

ice.

on.

Revision History:
March 24, 2010 — Initial version of procedure.
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Sample size for the extraction should be approximately 1/3 of a swab or a 3x3 mm cutting of the
stain. This extraction is applicable for all casework samples EXCEPT semen samples.

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

A

Setting up M48 Spreadsheet and Saving Sample Name List Q

1.

NO

Collect the M48 Sample Submission Sheets for the extraction. (ellsheets,
assign each sample a sample rack position, remembering that the ekffaction
negative will occupy Position 1 (and position 25, if extracting\ samples). Also
fill in the initials of the analyst performing the extractio e extraction
date(s) and time(s). This date and time will be used thr out the extraction.

Open the M48 evidence spreadsheet (&48EV). 5\9

Click the “Input Sample Name‘s”§n d Qhe sample names for the
extraction, including the extracf egati@®(y), into the appropriate positions in
column B. {

Click the Ext Sheet 24?%)& S@Q tab depending on the batch size of the

extraction.

Once the appropriate e %n sheet is open, finish the sheet by entering the tube
label, target date, and@mitials for each sample.
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6. Save this sheet by going to File ~ Save As and save the sheet to a flash drive with

10.

11.

12.

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

format, as 052306.1420.x1s. '\Q

Close out of the file completely by going to File ~ Exit. Print the ex@@n sheet.

Sample Names” tab. Save this sheet by going to File ~ Saye nd save the
sheet to the “SampleName” folder on the desktop with me:” in
MMDDYY.HHMM format and “Save As Type:” set to%l (Comma
delimited)(*.csv).

e xO
Click “Save”. @6 Q@

A window stating “The selegt. y typ @\ not support workbooks that contain
multiple sheets” will open. & hck “O ”{

A second window ask@)o @Pnt to keep the workbook in this format?”

opens. Click “Yes”. \

After printing, reopen the file on the M48 computer and re‘?&& ‘Input

Minimize the M48 spr@'leet (do not close Excel or hit the “X” in the upper
right-hand corner!).

O

B. Sample Preparatjggnd Incubation

1.

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

2. &?ﬁple preparation should be performed under a hood.

3.

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

Have a witness verify your samples.
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5. For large runs, prepare master mix for N+2 samples as follows, vortex briefly, and

6.

1.

2.

4.

5.

6

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

Reagent 1 6 12 18 :
sample |samples |samples | samp mples

BioRobot M48 Software and Plat%’@et-uié\

Digestion Buffer 190 uL | 1520 uL | 2660 pL 3@ 4940 pL
Buffer G2

( ) o\

QIAgen Proteinase K 10 uL 80 uL 140 n 00 uL | 260 pL.

Shake at 1000 rpm at 56° C for; minimu\? 30 minutes. Record the

thermomixer temperature in the ap te lo@o

Double click on the “%g&t M4@n on the desktop.

Click the “Start” button. I‘%th'}he door and container interlock must be
closed to proceed. O

“Trace TD v1.1C1” ocol should be selected for casework samples. If not
selected, click l@rrow in the middle of the screen and then select “Forensic”
- “eDNA” - a@race TD v1.1C1”

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

Sels& number of samples: 6, 12, 18, 24, 30, 36, 42, or 48.

&? sample volume to 200 pL (can not and should not change).

7.0 Set elution volume to 50 pL.
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8. The next prompt asks to ensure the drop catcher is clean. In order to check this

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

0. Place a bag for the tips to be discarded. Click “Next”. (19

10. The software will calculate the number of tips necessary for tlﬁ‘/ lace tips in
the tip rack(s) if necessary. When filling racks make sure he pipette tips
are correctly seated in the rack and flush with the ro atform. Tips are
located in three racks. These racks may be filled one at e, BUT you must fill

a whole rack at a time. After a rack is filled, reset theltip rack by clicking on “Yes
tip rack ...”, If no new tips are being a&td to the click “No”.

NOTE: When opening a new t}% AL ,@@;uld be placed onto the robotic
platform. Open tip bags shqu be re to the drawer. Racks may be used
for tip storage. When addi & spi into the next empty rack is OK, just do
not reset the rack until it @mpl 11.

Tips needed for a run: \O

# samples f 12 18 24 30 36 42 48

g

# tips 7~ \ 0 42 54 66 78 90 102 | 114

S
After you Q\ ished, click “Next”

11.  Fill @gent reservoirs as stated below. All reagents are stored in their

respdiive plastic reservoirs in the metal rack, covered with Parafilm, EXCEPT

ﬁagnetic resin. The resin is disposed of after every extraction. Vortex the

gnetic resin solution well, both in the stock bottle and in the reservoir, before

Q adding it to the metal rack. If you notice cystallization in any of the solutions,
discard the solution, rinse the container out, and start again with fresh reagent.
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12. Refer to the table below for amounts of 1000ng/ulL Poly A RNA stock solution to

13.

14.

add for resin preparation:

Volume of Volume of Total Volumge of
Samples 1000ng/uL stock Untreated RNA T, ‘
p PolyA RNA solution MagAttract Mag cMResin
added to resin (ul) Resin (ulL)

6 samples 4.4 1497.8 n\ ¥00.0
12 samples 5.0 16975 \D)Y 17000
18 samples 5.6 1897. \! 1900.0
24 samples 6.2 2096. 2100.0
30 samples 6.8 @ 2300.0
36 samples 7.4 ?\ 6.3 2500.0
42 samples 7 9,2 .|(\“2696.0 2700.0
48 samples ‘ 2895.7 2900.0

The pretreated resin re 3&! a 15mL conical tube and then added to
the appropriate reserv: the platform in the amount dictated by the
protocol.

Remove the Paraﬁlm %st from the reagents, and fill the reservoirs to the
appropriate level u solutions from the working solution bottles, adding
approximately the volumes recommended below to account for the use of
the large bore p e tips:

of MW1 require the addition of ethanol prior to use. See
bottle onfirmation of ethanol addition and instructions for preparation if
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# of Large Large Large Large Small Elution Small
samples | reservoir | reservoir | reservoir | reservoir | reservoir | buffer | reservoir
Sterilized | Ethanol Buffer Buffer Sterile (TE™ P%A
Water (mL) MW1 MTL Water (mL) '% -
(mL) (mL) (mL) (mL) ( Nagnetic
% Resin
N
| 4
6 10.0 11.8 7.2 5.9 3.5 \Qﬁ 1.5
12 18.4 22.6 12.9 10.3 5. 1.9 1.7
18 26.9 334 18.6 (147 (8$( 22 1.9
o
24 353 44.2 24.3 ~AND.0 6\'10.8 2.5 2.1
O 0O
30 43.7 55.0 30.0'\\‘A 23K\\ 13.3 2.8 2.3
NS O
36 52.2 65.8 ;a\ 15.7 3.1 2.5
42 60.6 76.6 4 (‘ p 32.1 18.2 3.4 2.7
) \ -4
48 69.0 87.4 4}& 36.5 20.6 3.7 2.9
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Place into the metal rack in the following locations. The plastic reservoirs only fit into
the rack one way. Check the directions of the notches which should point into the robot:

Size Container Rack Software Tag Reagent Q
Position ;:

Large Container L4 Rea 4 Sterilized Water O

4
Large Container L3 Rea 3 Ethanol (1 OO‘VMI\
Large Container L2 Rea 2 Wash Buf@&(‘euffer MWI)
Large Container L1 Rea 1 Lysis ar@&hjding Buffer (Buffer

MT
Small Container S6 ReaS6C), ,(%}t)y)
.l U
Small Container S5 R ’\<§empty)
- Nese O
Small Container S4 aS4 (empty)
Small Container Sb& 3&21@\} Sterilized Water
Small Container S2‘ \‘MZ Elution Buffer (TE™)
-

Small Container S1 3\(' ReaS1 Magnetic Particle Resin

15.  Flip up the “co @ interlocks” and place the metal reservoir holder onto the
left side of thdgobotic platform in the proper position. DO NOT force the
holder into_flace and be careful not to hit the robotic arm. After correctly
seating t& al holder, flip down the “container interlocks” and press “next”.

16. Ch ext” when you are prompted to write a memo.

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

O lick “Next”.

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

19. Label 1.5 mL screw top tubes for final sample collection in the robot.
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20.

21.

22.

23.

24.

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

At this point, the samples should be near the end of the incubation period (From
Section B, Step 6). After incubation, spin the samples down briefly an
with Poly A RNA prior to placing on the robot. To each sample lysat
of Poly A RNA. A dilution of the stock Poly A RNA solution m

for a final concentration of 250ng/uLL and 1uL of this dilution sg d

each sample lysate. Prepare the 250ng/ulL solution by addi of the stock

1000ng/uLL Poly A RNA solution to 45ul of irradiated wat r\

NOTE: For cigarette butts, if the sample submitt@ a strip of the filter
paper, the lysate must be transferred to a new Q{nL screw cap tube while
leaving behind the cigarette strip. Rhis is lmp& t to avoid the clogging of

the M48 tips. @.
< .
NN

Spin all tubes in a microc ge fi minute at 10,000 to 15,000 x g. When
they are ready, hav a& Mness rm the order and labels of both the
sample tubes and the%beled . final sample collection tubes. The robot
setup witness should also hat all plasticware is in the correct position
and correctly seated in th@ tform.

Remove caps and pla@'e samples for extraction on the robot. Discard the caps.
For empty posjti dd a 2.0 mL sample tube filled with 200 uL of sterile
water.

Click “Y@hen asked to input sample names.

D. Import'@}a@mple Names

QQt the sample input page, click “Import”.

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

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

4. Manually type in the word “Blank” for all empty white fields. '\Q
5. Click “Next”. \(LQ
E. Verifying Robot Set-Up and Starting the Purification \Q(L
1. In addition to confirming the position of all plasticwa d samples, check the

following conditions before proceeding:

All plasticware (tips, sample pl@s) i@ properly in the v
N\

robotic platform N

AN

N\
Metal reservoir rack is segted\properly WNDER the interlocks

4 \"4
Interlocks are down C .O (4

Sample tubes, elution tubes 3 sample collection tubes have been
added to the platform in @@iples of 6 as follows:

N\
Empty 1.5 mL ¢ are filling empty positions for both sets

of elution P.b@n the cold and hot blocks v

2.0m aM tubes filled with 200uL of sterile H2O are in

emptyPE¥itions of the sample rack v

-

2. Afte@ﬁrming the position and set-up of the plasticware click “Confirm”.

G)Ck “OK” after closing the door.

O

4. Click “Go” to start the extraction.

3.

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

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

7. At the end of the extraction, a results page will be displayed indicﬂn@he
pass/fail status of each set of six samples. See Section F for instgaglidns for
printing out the report page. \(1/%

F. Saving and Printing Extraction Report Page \Q(L

1. At the results page click the “Export” button at the b@l center of the screen.
The Save As window will appear. “Save In:” should ¢ set to the “Report” folder
on the desktop. This is a shortcwt to the &5 ing larger pathway: My
Computer\C:\Program Files\Geno -hxport rt.

2. In “File Name:”, name the 2 n the @hat, MMDDYY .HHMM. Set “Save
As Type:” to Result Files (@. Fop4ggtance an extraction performed at 4:30pm
on 5/14/06 would be SEVGQ 0514 30.csv.

3. Click “Save”. \C)

4. Maximize the M48 spraé&t by clicking its icon on the bottom tool bar.

5. At the bottom o @gadsheet, click the “Import Run Results” tab.

6. Highlight ceH({e and in the pull-down menus go to Data -~ Get External Data —
Import Tex@

7. In th rt Text File window select:

in: Report (For specific pathway refer to Section F Step 1)
iles of Type: All files

O

ile Name: Select your extraction run results by date and time
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8. Click “Open”.

0. In the Text Import window Step 1 of 3, check the following settings:

Original Data Type: Delimited

Start Import at Row: 1 \Q

File Origin: WINDOWS (ANSI) Q
The window should appear as below: \(1/
Taxt Import Wizard - Step 1 of 3 E] Q%

The Text Wizard has determined that your data ks Delimited,

T this s correct, choose Next, or choose the data type that best describes your data, \
rOrignal data type
hoose the File type that best describes your data: Q

(¥ Delmited] - Characters such s commas or babs separate each field,
" Fixed padth - Fields are shgned in columns with spaces between each fisld.

Startimpor strow: 1 =] Fleorign:  |Windows(ansD) v é
eview of e E:\M48 Report Page T...\2003_08_30_2323_report \

on Mo, ", *Nans", "Basales
1" ®® "Fail Error Z1"
2", "" "Fail Error Z1"

10. Click “Next”. ?

11. In Text Import window’%g of 3, select the following:

Delimiters: Place &k by comma. Make sure no other options are checked.
Text qualifier:

FE] 3
=g
E
1
.
a
=
=
5
a
i
e
o
-
&
g
5
g
8
3
g
=
b
(3
w

l; Pl

below:

J& Wizard - Step 2 of 3 B[]

Verify thagé settings and data preview corresponds to those in the window

h
screen lets you set the delimters your data contalns. You can see
0 low your text Is affected in the preview below,
RETEES T™ Treat consecutive delmi
" 1ab [~ semicokn ¥ Comma
T
[" Space [ Qther: [_ Text gualifier: o
Daaka preview
Pried Blood [003/0%/30 p3:23 i’
Position No. Naus Pesules
s Pail Errer 2l
E Fail Errer 21 =
L1
Cancel <gack |[(Wem> | ensh
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12. Click “Next”.
13. In Text Import window Step 3 of 3, select the following:
Column Data Format: General Q

The window should appear as below:

- -

| Text Import Wizard - Step 3 of 3 E]E %
This screen beks you select sach cobumn and set: Column data format

the Data Format, * Ganeral Q

‘General’ converts numernc values to numbers, date - Text

walues to dates, and &l remaning values to text, pater MOV = \
" Donot import colurn (skip) Q%

Advanced. ..
k3:23
Pasules
Pail Error 2l

s Ol @
ﬂl@_ls
(O)N®)
14.  Click “Finish”. ?S C)O

15.  In the Import Data windov«@dsting Worksheet” should be selected and the data
input cell should read “ ”. See below:

m{}w 2

Data preview

L
(7
<

glil  ml

&

Wdﬁ?uumtumthu datar
% Existing workshest: —
\ J :‘J .LI
Q (" bew workshest _Propertes..,_|
o : e

16. &ck “OK”. Data will import into spreadsheet.

I Click on the “Report” tab and verify that the run data has correctly imported into
the report page.
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18. Manually enter the analyst’s initials and extraction date (MM/DD/YY) and time
(HH:MM AM/PM) in the highlighted cells.

19. Save this sheet by going to File -~ Save As and save the sheet to a flash drivg with
“File Name:” in MMDDYY.HHMM format and “Save As Type:” set to Q
(Microsoft Office Excel Workbook)(*.xls). This may require you to Wt
the original file saved by that name on the flash drive.

20. Close out of the file completely by going to File -~ Exit. Prmt@ report page.

21.

Proceed with clean-up and sterilization. Q

G. Post-Extraction Clean Up and UV Sterilization é

1. Wipe down the robotic platform a@s‘ce chﬁé\\fvith Ethanol. DO NOT USE

SPRAY BOTTLES. N
SN

2. Discard used pipette t1ps S tubeéu sample preparation plate(s).

3. Replace the lid on t ag etl esm reservoir and vortex remaining resin
thoroughly. Discard the M resin immediately with a 1000uL pipetteman.
Rinse the reagent contal h de-ionized water followed by ethanol and store
to dry.

4. Cover all ot @gents and seal with Parafilm for storage. LABEL
RESERVOIR ITH THE LOT NUMBER OF THE REAGENT THEY
CONTAIN record lot numbers on the worksheet.

5. Click %

6. prompted, “Do you want to perform a UV sterilization of the worktable?”,

ik “Yes”.

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

8. Have a supervisor sign-off on the run report, and submit samples at 1/10 and/or

1/100 dilutions, as needed for real-time PCR analysis to determine human DNA
concentration (refer to Section 4 of the STR manual).
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9. Store the extracts at 2 to 8°C or frozen.

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

11. COMPLETE THE M48 USAGE LOG WITH THE TIME AND D%@F
THE EXTRACTION, USER INITIALS, AND ANY COMMEN IS
FROM THE RUN.

H. BioRobot M48 Platform Diagram

ING

7

)

iagram of Robotic Platform of the QITAGEN BioRobot M48.

TQoOTMmg O w >

(1-4)
(1-3)
(1-3)
(1-8)

(1-2)

Large Reagent Reservoir Positions
Small Reagent Reservoir Positions
Tube Racks 1, 2, and 3

Sample Plate Holders

Hot Elution Block (65 degrees)

Cold Final Elution Block (8 degrees)
Sample Tube Racks

Waste Disposal Chute
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Troubleshooting

Error

Cause/ Remedy

Resin/sample is being drawn up into
pipette tips unequally

Report problem to QA. Resin buffe%
evaporated O-rings are leaking anN
service.

Crystallization around 1* row of wells in
sample plate

Forgot to fill empty sampk.ﬁkel(wuh

200uL of sterile H,0

BioRobot M48 cannot be switched on

BioRobot M48 is n \elvmg power.
Check that the p ord is connected to

the Workstation@n o the wall

Computer cannot be switched on

'0
L(Q

mputer receiving power.
e power cord is connected to

thex ter and to the wall power outlet.

BioRobot M48 shows no movem

a protocol is started K
™ _C

(&

C‘g
/
"() i

& obot M48 is not switched on.
eck that the BioRobot M48 is switched

v 4
BioRobot M48 shows abnormal

movement when a protocol is SQ@

The pipettor head may have lost its home
position.

In the QIAsoft M software, select “Manual
Operation/ Home”.

N

Aspirated liquid dri Qmﬁ‘- disposable
tips.
@Q)Q

O

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

CQ

Revision History:
March 24, 2010 — Initial version of procedure.
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In order to allow for duplicate amplifications, the final volume should be between 20 :L and 50
:L. See Table 1 for minimum sample concentration requirements.

1. Fill out a Microcon worksheet. Label a sufficient number of blue Microcon YM10
sample reservoirs and insert each into a labeled collection tubes. '\

A. Pipet 100 :L of TE™ solution into each labeled sample reservoir inc % he
Microcon negative control.

B. Alternatively, pre-coat the Microcon® membrane with Fis \ DNA or a
1/1000 dilution of Poly A RNA in an irradiated microce tube or 15 mL
tube: K
a. Fish Sperm DNA Preparatlon 5\9
1. Add 1 uL of stoc& A solution (1mg/mL) to 199uL.
of 1rrad1ated T ea ple on the microcon sheet.

il. Aliquo of t&h Sperm DNA solution to each
Microc ube d touching the membrane. The volume for

one sample issghowh below. Refer to the microcon worksheet for

calculated (@e

b. Poly A RNA @aratlon

1. ]Qﬂe a 1/10 dilution of Img/mL of Poly A RNA as follows: add 2
L of Poly A RNA to 18 pL of irradiated water and mix the
@Q solution well. This is a final concentration of 100pg/mL.

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

Q iil. Add 1 uL of the 1ng/uL Poly A RNA solution to 199uL of water
for each sample on the microcon sheet.

v. Aliquot 200 uL of this Poly A RNA solution to each Microcon®
tube. Avoid touching the membrane. The volume for one sample
is shown below. Refer to the microcon worksheet for calculated
value.
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Reagent 1 sample
Water 199 uL
Fish Sperm DNA (1mg/mL) 1 ul
or Poly A RNA (1ng/pL) K

Q

NOTE: For samples with 400 pL of digest solution, make a 20 pL '})n of
1 uL of Fish Sperm DNA (1Img/mL) or 1 uL of Poly A
ng/pL) with 19 pL of water. Mix well and add this i¥n to the
membrane. Ensure that the entirety of the mem %& covered.
In this manner, all of the digest may be added @\’Iicrocon®
membrane for a total volume of 420 ul. QQ)

2. Process 50 :L of TE™ solution or irradiated w2er as a n negative control. Make
sure to use the same lot that will be used t e the les, and don’t forget to label

the final negative control tube with the 1\@ conJage d time.

3. Spin each DNA sample briefly. Q}Q witn@onﬁrm the order of the samples and

Microcons. ?\ O

4. Add each sample (0.4 mL maximuniNolume) to the buffer in the reservoir. Don’t

transfer any Chelex beads, or in @) an organic extraction sample, any organic
solvent! Seal with attached c&void touching the membrane with the pipette tip!

6. Return the original exte@tubes to their storage location. Do not discard the empty
tubes.

7. Place the Micro Qsembly into a variable speed microcentrifuge. Make sure all tubes
are balanced) @revent failure of device, do not exceed recommended g-forces.

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

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

1.

12.

13.

14.

15.

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

FOR PURIFICATION of the DNA sample add 200 :L of TE* solution or irradiated
water and repeat Steps 7-8. Do this as often as necessary to generate a clear extract,_and
then continue with Step 10. When performing multiple wash steps it is necessary, té
empty the bottom collection tube intermittently. Q'\

NOTE: When purifying samples with a low DNA concentration it may (l/antageous
to use several wash steps and to also reduce the volume to aghfevesboth, a
cleaner sample and an increased DNA concentration. \

Remove assembly from centrifuge. Visually inspect each M1cr 100 membrane tube.
If it appears that more than 20 pL remains above the membrafie, centrifuge that tube for 5
more minutes at 2400 rpm. This process maywbe repeate ecessary.

Open the attached cap using a tube ope E*. Avoid touching the
membrane with the pipette tip! Se ollec be from sample reservoir.

Place sample reservoir upside g?n an eled collection tube, then spin for 3
minutes at 1000 x g (3400 RP pe oriy” Make sure all tubes are balanced!

Remove from centrifuge and sepa \ample reservoir. Measure resulting volume using
an adjustable Micropipette, rec& volume on worksheet; adjust volume to desired level
using TE* or irradiated wate

A. Clean-up for higpNA concentrations: reconstitute to starting volume.
B. Low DNA les (clean-up and/or concentration): adjust to 20-50 :L (depending
on ampli 10n system)

Transfer t A extracts and the Microcon negative control to newly labeled 1.5mL
Eppend@ es and store extract for later use. Note storage location on worksheet.

@ e resulting concentration or submit to real-time PCR analysis to find the new
concentration.

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

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

If the problem persists, the specific Microcon lot number might be faulty. Notif} P\e A Unit
and try a different lot number.

TABLE 1: &)\
Identifiler™ | Ide r™
28 cycles }&rcles

o
Minimum Desired Template @0 pg 0.00 pg
)
S \s \
Template volume for amp  ANT'5 pL 6 S5uL
. SHES)
Minimum Sample K (. @pg /uL A4 pg/ul
E )
7

Concentration in 200

Minimum Sample \\"
Concentration in 200 HL@ 5 pg/uL N/A

to Microconning* to 3Q

Minimum Sample &\ 0.40 to 10.10
Concentrationfn @ uL prior | 2 pg/uL ) ’

. . /uL
to Microcoqping** to 20 uL PEH
For LCN @h‘ﬁles: Minimum 4.00 to ~1.00
. 20.00 pg/uL Ul
Samp ncentration in 20 uLL pg/p
* ple concentration prior to processing with a Microcon 100 and elution to 50 uL.
* Sample concentration prior to processing with a Microcon 100 and elution to 20 pL

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

Revision History:
March 24, 2010 — Initial version of procedure.
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A. Paperwork Preparation
1. Open the “RG summary sheet” Excel file template in the Rotorgene - RG sheets
folder.

2. In cell D3 of the assay sheet tab, type in the name of the quantit ssay as
follows: RG# and “Q” or the name of the RG, month, day, and period, hour
and minutes. For example, RG1Q040905.1330 or GertyQ .1500.

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

4, Create a Rotorgene “sample sheeéy u5| e of the following steps:

a. Type sample names the tion sheet and/or “to be quanted sheet”
into the Rotorgen pIe ' (second sheet of the Excel workbook).
For samples re g dil , the dilution factor should be entered in
decimal form ma after the sample name. For instance, for
bloodstain 1A & 1/ tion is required. This sample should be entered
into the RG sampéﬁeet as “bloodstain 1A, 0.1”. For neat samples, no
additional info d be added.

b. Or open the { rgene generation macro”.
I. pe sample names into the appropriate extraction type

cfion
il. Click on the appropriate button to create dilutions for that
extraction type.

&'@ Click the “Complete & Save” button.

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

5. Three calibrators and 15 standards are measured with each ass erefore 54
samples may be measured on each RG assay. %

6. If applicable, enter the initials of the analysts to whom papgryv@rk should be
directed, the target date, and the top tube label under t , “target date”, and

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

7. In cell D4 of the assay sheet tab @er the fé&e of the extraction assay. If
multiple extraction sets are be&

re bei q asured will be automatically calculated
and shown in cell E7 ple added to the “sample sheet”. Verify that this
number is correct. pre et will automatically calculate how much of
each reagent to aliquot. \

8. The number of samples tﬂn

9. Save the sheet in thegé&priate Rotorgene folder using the quantitation name.

10.  Print the assa@@s mple sheets.

B. Work Place Pr%é;'lon

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

a. For LCN samples, the 1.5 mL microcentrifuge tubes and @&quots in
1.5 mL tubes must be irradiated for 30 and 45 minutes, \gctively.
b. Rotorgene tubes and caps are used as packaged. ‘Fi/

\Q‘L

C.  Sample Dilution q)
If necessary, dilute the sample extracts (as with HCN sa@p es).

1. Label microcentrifuge dilution tu&évith sa(&xe name and dilution.

2. Place each dilution tube d\i@ behir&corresponding extract tube in a rack.

N

3. Add the appropriate an@t of di t (irradiated water or TE) to each dilution
according to Table 1?~
a. Sexual assault’'seme d saliva samples, scrapings and other samples that
are extracted With&“Chelex other” or M48 method, and bone samples
should be me with a neat and a 1/100 dilution.
b. Blood and b&samples and all burglary samples may be measured with
a 1/10 di @1 only. This will capture most concentrations. If necessary,

a seco easurement may be taken with either a neat or a 1/100 dilution.
C. LCN¥amples should be measured with a neat dilution. If necessary, a
1/ Qﬂ ution may be made if one suspects inhibition.
d. t tips do not need to be changed to add water/TE to empty tubes.
ose all caps.

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

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

7. Once the dilutions are completed, evidentiary samples may join exemplar
dilutions on the benchtop.
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TABLE 1:
Submission 1 Submission 2
I Water _— Water
Dilution 1 | Sample or TE Dilution 2 Sample of \E
HCN 7\\’

Semen and saliva
(amylase positive)
samples

HCN

Scrapings or Neat 5uL
“other” extractions
HCN exemplars

K 4
Bone 1/1% 2 uL 198 pl
HCN exemplars

0

S } ) or neat | 2 pL or | 198 pL
Blood or Saliva 1/10 2L \< “ JGi{"Mecessary) | N/A or N/A
HCN N v1/100 or Neat| 2 puL or | 198 pL
Blood Samples 1/10 2,.*0\ }\Kb (if necessary) | N/A or N/A

Touched objects

O \U
and/or LCN Neat V IA C)Q\VA alilnoecessar J|2ue [18pL
Samples N y

Neat 5 puL 0 1/100 2 |\C§> 198 pL
0)
v

o

\
1/100 N 2 uL 198 ul
P

Neat S5 uL

P‘I_

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

D. Remove reage@r the master mix from the reagent freezer/refrigerator

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

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

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

NO

1. Retrieve 1600 pg/pL standard DNA from the freezer and re d{j‘m #.

E. Standard Curve Preparation

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

3. Labeltubes as follows: 400, 100, 25, 6.25, 1.56, KBQ, and NTC (no template
control or O pg/uL). \

4, Add 15 pL of irradiated water ts@bes 4(&‘0, 25, 6.25, 1.56, 0.39, and the

NTC. Pipet tips do not nee e ch@e to add water to empty tubes. Close all

caps. A\
5. 0.25 Serial dilution KO C)OO

In order to mix each diluﬁlhoroughly, either pipet the dilution up and down
several times or vort ﬁ dilution and subsequently centrifuge the tube at no
more than 3000 rpr&ﬁ seconds.

a. Open oQly fwo consecutive standard DNA tubes at once starting with the
1600@'1 the 400 pg/uL tubes.
b. Mi DNA solution in the 1600 pg/uL. Take 5 pL of standard DNA at
& pg/uL and add to the 400 pg/pL tube, and thoroughly mix the
ntents.

&)0 With a new pipet tip, take 5 pL of standard DNA at 400 pg/pL and add to
the 100 pg/uL tube, and thoroughly mix the contents.
Q. With a new pipet tip, take 5 pL of standard DNA at 100 pg/pL and add to
Q the 25 pg/uL tube, and thoroughly mix the contents.
e. With a new pipet tip, take 5 pL of standard DNA at 25 pg/uL and add to
the 6.25 pg/uL tube, and thoroughly mix the contents.
f. With a new pipet tip, take 5 pL of standard DNA at 6.25 pg/pL and add to
the 1.56 pg/uL tube, and thoroughly mix the contents.
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g. With a new pipet tip, take 5 pL of standard DNA at 1.56 pg/pL and add to
the 0.39 pg/uL tube, and thoroughly mix the contents.
h. Do not add anything to the NTC tube.

F. Sample Preparation '\Q
1. Remove 1500 pg/uL calibrator from freezer and record lot nu

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

b. Make three 0.166 dilution (1/6) of the cahbr@%th 4 uL of the

calibrator and 20 pL of irradiated water

and/or extract tubes.

3. Centrifuge all samples brj r3 ds at no greater than 3000 rpm; this will
prevent the DNA from gat@ the bottom of the tube.

4, Witness Step:

Arrange samples in ord \cordlng to the sample sheet in a 96 well rack.
a. Place sample%& actly the same place on the rack as they will appear

2. Vortex all samples including theél%dards (@C calibrator, and the dilution

vertically posj d in the rotor.
b Label t the sample tubes with rotor well identifier or tube labels.
C. Have a\withess confirm the sample locations.

Q

G Master Mix @raﬂon
1. %;?0 e the SYBR Green | from the Nalgene cooler and prepare a 1/100 dilution.
e 2 uL of SYBR Green | in 198 uL of irradiated water, vortex, and tap the
Q be on the bench to consolidate the reagent at the bottom of the tube.

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

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

For total reagent volumes above 20 uL, use a P200 even for multi Ispenses as
opposed to one dispense with a P1000. To ensure accurate p g, aspirate and
dispense the reagent as specified on the run sheet. \ '/

After adding each reagent, check that it has been adde\;%(k guantitation sheet,
and place the reagent back in the Nalgene cooler, or ater and DMSO, in the
opposite corner of the 48 well microcentrifuge rac

prevent the reagent from being tr dint p and/or centrifuge briefly for
approximately 3 seconds. A
a

Sit]

Add 23 pL of master mix t\
tubes in a vertical fashi o]

After adding master o1l

Thoroughly mix the master mix byéortexing.s'@he tube on the bench to

$

ate number of Rotorgene tubes. Fill

-16 or Al to A8, and B1-B8 in older rotors).
S, re-vortex the master mix and ensure all of
the master mix is con$olidat y tapping the tube on the bench and centrifuging
briefly for approximately %bconds. Use a new pipette tip.

See Table 2 below @eagent concentrations, the spreadsheet will calculate
amounts for n amples and will display rounded values for pipetting.

N
o)

C)\§Q

QO
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TABLE 2:
Reagent Concentration uL*for 1 Rx
Irradiated GIBCO O ULTRA
PURED distilled water 83820
; NI
10X PCR Buffer 10mM Tris/50mM KCL | 2.5 N
25 mM MgCl, 275 uM 26)215)
5 mg/mL BSA 0.525pug/uL _(yY
2.5 mM dNTPs 200pMeach %0
DMSO 8% ~O" [2.0(1.96)
1/100 dilution of 10,000X SYBR | ; ;1 K\) 0.3 (0.28)
Green | AN
N4
20 pmol/uL Primer EB1 O UM AN 0.5
. Y </
20 pmol/uL Primer B2, \\Y04 4NN 0.5
N N
SUML ABI Tag Gold NN 1(@ 0.3 (0.25)
A Y \
Total volume (() ,.O 23.00

"The spreadsheet calc?!?s t s using twoisamtifigures. However, for the
purposes of manual ad itior\o ne significant digit is shown.

H.  Sample Addition \$
1. In order to avoi t@?reation of aerosols, thoroughly mix the contents of each

tube by pipettigg §p and down repeatedly.

2. Add 2 pL s\ﬁch sample, including the standards, NTC, the calibrator dilution,
and t @nple dilutions and/or extracts, to each tube with master mix.
a. &necessary, in order to conserve sample, only 1 pL of sample may be
measured. Note this on the sample sheet and double the resultant value to
accurately reflect the sample’s concentration per microliter.
Q). Every four reaction tubes, place caps on the tubes. (The caps are attached
Q in sets of four.)
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C. Number the first cap in every set of four as they will appear in the rotor.

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

detection.

d. Open the machine. Remove the circular rotor from the instr t by
either pressing in the middle silver stem in the RG6000 or, rewing the
center piece in the RG3000. Remove either the silver Gh m the

RG6000 rotor or the silver ring from the RG3000 rot \ tubes to the
rotor. Ensure that tube 1 is in position 1, etc. or ir@%rotors, lisin

position Al etc.

e. Ensure that all positions on the rotor are filles Qa(\hg blanks if necessary).

o

In the RG6000, add the silver clip to the rot into the Rotorgene,

and close machine. In the RG3000, add #je silver ring and screw the rotor
into the Rotorgene, locking the rotor i . Ensure the silver ring is in
place and sitting securely | roto Il sides. Close machine.

& «6\0

1. Open Excel and the re§ tsae@sheet to the sheet with the sample names, and

Software Operation

then collapse the wi
2. Open Rotorgene 6 softw@\on the desktop.
3. Click File, New, Ca@ﬂrk, and click “new”

4. In the wizard g)
a. Ensuxe that the “Rotorgene 72 well rotor” is highlighted
b. Make\sure that the box next to “locking ring attached”, is checked.
C. “Next.”
d. pe initials for Operator and add any notes (extraction date/time)
Reaction volume should be “25 pL”
&) Sample layout should be “1, 2, 3...”
Q Click “Next.”
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h. In the RG3000s, click “Calibrate”. In the RG6000, click “gain

optimisation”.

I. “Perform Calibration before®lacquisition”

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

iii. “This will remove your existing setting for auto gair@ﬁvation?”
The window appears, click YES. A green gain wi will open.
Click “ok”, then “close”. le/

Iv. Note selecting “calibrate all” will attempt to galibgate for all
channels known by the software Whereas‘\u rate acquiring” will
instead only calibrate those that have sed in the thermal

profile defined in the run such as FA reen.
V. Click next in wizard and “start run”.
5. “Save as” the RG#, date and tim @( exam&“RGlQllZQM.MOO” for arun on
RG1 on Nov 29, 2004 at 2: Ooﬁh LOK Ive folder
6. Sample sheet window
a. Expand the Exc mpI twmdow Copy the sample names.
b. Paste sample% appropriate rows in the Rotorgene sample
window by right cli nd selecting paste.
C. Settings: Q
I. Given tration format: 123,456.78 unit pg/pL
il. Type ory

tandards: std
Zero standard: NTC
\g) Samples and calibrator: unk
n all wells with standard, calibrator or sample, select “YES”

d. &t “Finish”

C) See below for cycling parameters that should not be changed:

QO 95°C 10 min
94°C 15 sec
35
68°C 60 sec cycles
72°C 30 sec
72°C 15 sec
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7. Enter run information in the Rotorgene log book.

8. The run will approximately require 1 hour and 40 minutes for completion.

9. Following the initial heating to activate the TAQ and the gain calibr ti@‘the raw
data will appear on the screen. With this information, one can e
progress of the run. Fluorescence for the highest standard s e apparent
from ~ cycle 15.

10.  Previous run files may be examined while the computer\@(kcting data.

a. Collapse the window.
b. Double click on the Rotorgene icon on the 0% p.
C. The computer will prompt that another verg())n of the software is running

and ask if you want to run aglnalysis@i n only. Click yes.
1. Return water, dNTPs, M@ P ffer, BSA, DMSO, EB1 primer, EB2
primer, TAQ GOLD an& ert ith any remaining reagents to the working
reagents box. ?\ C)

2. Dispose of all dilution tuﬁ\of the standard, calibrator, and SYBR Green I.
Sample aliquots may% red until assay success is confirmed.

K. Sample and Data Sto @Q

J. Clean Up

1. Store extracts in a cryobox in the DNA refrigerator. For LCN, the extracts should
be stored e DNA refrigerator in the pre-amp room in the designated area.

2. Ens@hat the final Rotorgene sheet is stored on the network in the folder labeled
“ eets” and that the data from the assay is in the folder labeled “RG data”
O er the appropriate Rotorgene folder.

3 To transfer over the Rotorgene data to the network:
a. After the run is done, save and exit out of the Rotorgene software.
b. In the Log Archive, go to the appropriate run folder.
C. Copy the run onto a flash drive and transfer the run into the appropriate

Rotorgene folder under the “RG data” folder on the network.
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4, Pass the assay and sample sheets to the rotation supervisor for review.
L. Analysis

1. Analysis may be performed on the instrument computer or any ¢ ter that has
access to the software.

2. Open Rotorgene software on the desktop. If the computgg \)t connected to an
instrument, when the software indicates that the comp nnot connect to the
instrument on serial port COM1, select “run in virtual

3. Click “Open” and click on the run to be analyzethhe “‘RG data” folder

4. Click “Analysis” on the toolbar. é é,\'
a. Select'Quantitation”, “S

I. Three windows ope@ the standard curve, the samples, and
fluorescen

il If a “Calcﬂ Aut c Threshold” window opens up, click ok.

iii. Ensur ube” and “slope correct” are selected on
the tool

iv. Select the ore settings”.

1) that the NTC threshold is set to 10%.
2) box under the “reaction efficiency threshold” should
OT be selectechowever.
Click “OK”

V. If any of the settings need to be corrected, “auto find threshold”
must be performed again. (“Auto find threshold” can be found in
the lower right corner of the screen if the “Quantitation Analysis”

0@ graph is selected.)

&) Check if any sample curve crosses the threshold at an early cycle due to

background fluorescence. The sample in question would have no value,

Q but the normalized data would display a curve that crosses the threshold
both at an early and at a later cycle.
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In order to avoid disabling the dynamic tube normalization setting, move
the threshold to the right, ignoring the first few cycles, so that the sample
does not cross the threshold. This can be achieved by the following:

I. In the normalized data windowpane, on the lower rig t%, under
CT calculation, change the number for “Eliminate efore:”
from O to 1-5. Chose the smallest number wher hreshold
does not cross the data curve in question.

il. Alternatively, select the grid immediately to
cycles before”. This allows manual mani
cycle number of the threshold.

iii. Reanalyze the data by selecting “aut(% threshold”.

ght of “Eliminate
n of the starting

C. One may also manually magipulate tf@cal position of the threshold
on the standard curves. 6
I. Select the grid to threshold value and then click on
the red threshoig™ine a ust the line. Moving this line
different

et shold cross the standards’ curves at
6&3 will change the efficiency, Ct, and sample
values! QJ
il. Position*thedin optimize the distance between the Ct values of

the standa@ nd thus the calibrator values, while maintaining a
passings@ ncy value.

5. Save the RG %l)@'?ject.
XN

M. Report
o)

1. On l@uant results” screen, (by right clicking the table heading with the mouse
-checking certain columns) only pick the following columns: No., Name,
O , and Calc. Conc.

2. If the No. column shows the well location instead of the number, select
“Samples” from toolbar. Under “format”, select “Toggle Sample ID Display”.
Click “OK”.
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3. Select “Reports” from toolbar
a. Select “Quantitation, cycling A FAM”
b. Select “full report” double click
C. Generate report

4, Supervisors must initial all pages of the report after reviewing th@a%
N. Assay Interpretation Q(1>

Standards and Controls q:)\

1. Check the raw data for cycling. (If the raw data e&is not seen, click on
“Cycling A.FAM” in the tool bar and then “Ar@) If the fluorescence is
below 80 RFUSs, yet the reaction iency | eptable (see 5), determine if the
SYBR Green | was thawed m Qhan e@ f not, notify QC in order to test
stock. The assay still pass ’s\ Ionié nditions 2b and 3 are fulfilled.

2. Confirm that the followi &etting&% correct:

a. standard cur or

b. Start normalizihg fr. le “1”

C. noise slope correé& “yes”

d. reaction effici reshold “disabled”

e. normalizatio od “dynamic tube normalization”
f.

g.

digital fi t’
no tem@latk control threshold “10%”

3. Slope o%r@s}'m: -3.322
4, R%@optimum: 0.999

5. &éaction efficiencies should range from 0.80 to 1.1%fficiencies areounded
Q own. (For example, 0.799 fails.)

6. Two of the three calibrator values must be between 400 pg/uL and 100
pg/uL.
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7. No template controls or zero standards should be < 0.1 pg/uL.

10.

11.

12.

13.

If the no template control is0.1 pdulL, LCN samples may be amplified since
there may not be sufficient sample to retest. However, HCN samples must be re-

guantitated. '\

The difference between the average Ct values of each conse uplicate
standard concentration should be approximately two cycleg; \

At least one of each duplicate standard concentration s be apparent
(“clicked on”). (If #10 is exercised, at least one of e GE%\Jplicate standard
concentration should be apparent for 5 of the 7 re@ g standardslj one
duplicate of a standard does not yield the expectﬂd t value, but the other
duplicate is within the expected raRge, the a t standard may be excluded
from the standard curve calculatié&nseleb, e sample on the right side of the

screen, and reanalyze. . Q
‘Q N

are not within the expected range, they
ard curve calculation, and if all the other
ctory, the assay pHssesver, no more

absent.

Similarly, if both replicat \@a sta
may both be excluded t\ the
parameters of the a are
than two standard paits mQ
The assay fails if the on efficiency, calibrator and/or non-template control
values are unacce .

For LCN sam@ In order to preserve sample, if the quantitation assay fails
twice, procé@l' to amplification without a third quantitation.

Initiat @bsting of all samples in a failed run. Although a quantitation assay may
falil @esultant values may be used to estimate the need for further dilutions for

@)-quantitation assay.

QO
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TABLE 3:
Required Settings Required Results
Parameter Value Parameter | Value
Start normalizing .
from cycle 1 NTC < 0.10 pg/uL
Noise slope . ,é :
correction yes Calibrator 100 to 400 pg/\Q
Reaction Efficiency | . Reaction _\ 3
threshold Disabled Efficiency 0.80to 1(]'i 2\ l/
Normalization Dynamic tube | Ctvaluesof | ~2c¢ tween each
Method Normalization | standards (@t tion
- : . Standards re than 2 pairs may
Digital Filter Light analyzed ¢ bsent
No template control . () <1000 pg/uL or dilute and
threshold 10% ehSampl%s;\ re-quantitate
. -
(%) U | “if background
‘\A fluorescence
O\ “ A” if inhibited

* May change if a sample C{@YOSSGS @mreshold early (refer to Section M.4.b.ii. of this

section).

Sanple Interpretation

1.

3.

Samples that are 10
1/1000 dilution. 0

For amplificati

?\

O

Q

AN

/uL and above should be requantitated at a 1/100 or a

negative iQ
must b xtracted prior to amplification.

For
itated.

ith Identifiler™, PowerPlex Y, or MiniFiler, if the extraction
pdul it should be re-quantitated. If it fails again, the sample set

YML1 system, if the extraction negative is > 1 pg/uL it will need to be re-

QOTABLE 4:

Amplification Svstem Sensitivity of Extraction Negative
P y Amplification Control Threshold
YM1 20 pg 1.00 pg/pL in 20 pL
Identifiler™ 28/31 cycleg 1 pg 0.20 pg/uLin 5 pL
PowerPlex Y 1 pg 0.20 pg/uLin 5puL
MiniFiler 1 pg 0.20 pg/uLin 5puL
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If a sample appears to be inhibited, i.e. the curve initially increases and then
plateaus, note this with a trianglé\”; in the “Comments” column of the
Summary sheet.

If a sample displays background fluorescence, indicate such sampl %th an
asterisk, “*”, on the Summary sheet in the “Comments” column. QR

If a sample displays low background fluorescence, i.e. appr? %ely 10% or less

of the total fluorescence, indicate this with a double aste ¥, on the
Summary sheet in the “Comments” column. \
The neat and the value calculated from the 1/100 ns of the samples should

differ by no more than a factor of 2.5. If the dilut@s are not within a factor of
2.5, the samples should be re-quagated. \9

Table 5 (next page) summariz hichoc@@ltration should be selected for entry
into the automated Amp M ’@ 6\

\
Ke OOO
o
<&
o)
O

X
o)

&
$
QO
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TABLE 5:
Samples Resolution
N = X pg/uL
1/100 = within +/- 2.5x Select neat value ~
N = X pg/uL

1/100 = +/- >2.5x
No indication of inhibition or backgroung
fluorescence

)

Re-quant samples.

N =>1000 pg/uL
1/100 = <1000 pg/uL

[a RN
Select dilutio Q V

N =>1000 pg/uL
Dilution >1000 pg/uL

oD
A
Requant@?le at a greater diluti

on

N = < 20 pg/uL, NO inhibition or
fluoresence 6
dilution within +/- 2.5 fold

N = < 10 pg/uL, NO |nh|b|t|oQ

fluoresence b
n+/-25 fg}ﬁ},Q (‘\K

dilution withi
N4

Nog@ble for amplification with
I Hiler 28

ot suitable for amplification with
MiniFiler

fluoresence
Dilution within +/- 2.5 fol

N = <7.5 pg/uL, Nth«bmonO

Not suitable for amplification with
YM1

N = < 5 pg/uL, NO |Wn or

fluoresence

Not suitable for amplification with
PowerPlex Y

NO *, ** or A and yields

dilution within +/.228 Told

N =<1 pg/u hibition or Not suitable for amplification with
fluoresenc identifiler 31

dilution v& +/- 2.5 fold

N=* 1C/pr A

Select dilution

Select dilution

dilution * or A

Serd to analyst

N= <7.5 pg/uL, NO *, ** orA
Dilution not within 2.5 fold

Not suitable for amplification with
YM1, Identifiler 28, MiniFiler, or
PowerPlex Y, no further testing

N=*orA
1/100 Dilution <0.1 pg/uL

Re-quantitate at 1/10 dilution

1/10 dilution only = **

Amplify if sufficient DNA for HCN

DNA testing.
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Sanples Resolution

1.

@Q

Creating a Rotorgene Summary Page Q

If sample quant dictates a greater

1/10 dilution only = * orA than 1/10 dilution factor for amp,

proceed with amp.
Otherwise, send to analyit.g )
Any value less than 0.1 pg/uL Do not interpret

b

Open the Rotorgene summary sheet Excel file for %\orgene run being
analyzed and reviewed. The run will be saved with run name in the folder for
that instrument, such as RG3Q011707.1100 s in the RG3 folder. Go to the

“RG values” tab. b é\'
On the Rotorgene Software.% scr é@'ker analysis), go to the “Quant.
Results - Cycling FAM” t wer@ ndow).

Maximize the screer&éyq{ge-) g the table heading with the mouse and un-
lughns, elimi

checking certain co e all columns except the following:
No
Name O
Ct X

Calc. Conc. OQ

Select all rgmgi)lg cells (left click and drag across all column headings until all

cells are hjghlighted blue). Then, right-click mouse and select copy.
In th rgene summary sheet Excel file in the “RG values” sheet, place cursor
in 1. Right click on cell C1 and paste values. In row 1, the column

ngs should be visible.

f the extraction negative does not cross the threshold, the sample is not inhibited,
and there is no value, ensure a value of zero is entered into the calculated
concentration column.

If applicable, fill in tube labels for respective cases in column B of the “RG
values” sheet. (Enter “-” for standards, negative controls and calibrators.) The
tube labels may also be copied and pasted from the “sample sheet” or typed in
manually.
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10.

11.

12.

13.

14.

17.

Enter the target dates and IA initials for the respective cases in column G and H,
if applicable. The IAs and the target dates may also be copied and pasted from
the “sample sheet” or typed in manually.

Go to the “Summary Sheet” tab, and check to make sure all sampl @es fitin
respective cells. ?\

The RG summary sheet will automatically place an “RQ” n mples with
guant values greater than 1000pg/uL. Inspect these sampte ensure that a re-
guant is in order. If the dilution can be used, right click % “Comments” cell
for that sample and “clear contents”.

Schedule samples for re-quantitation if needed, %cing an “RQ” in the

comments section next to those samples. A ple with a lowest dilution quant
value of greater than 1000 pg/uL Id begPaguantified. Also, any sample pair
with values for the neat and dil sam at do not correlate should also be

*

re-quanted. \Q\ Ké

Inhibited and/or fluoresqgl %ﬁshould be noted in the “Comments” column
of the summary she?& degCTi in Section N Sample Interpretation # 5-7.
These symbols and sbme,com#ion combinations of them are included as buttons
to the right of the RG Su ry sheet in the electronic file. Click on the cell in
which you would like ggN\yTsert these symbols and click the appropriate button.

Additional notes m added manually. (Note: Clicking these buttons will
overwrite any i lously in the cell.)

Enter the re¥ction efficiency and any comments pertaining to the run in the
“Comme ection at the top of the summary sheet.

For l@casework, the supervisor may indicate whether a sample requires
iffcation by inserting a “P” in the comments section.

Qior PC casework, the supervisor may indicate whether a sample requires

Q

16.

purification by inserting a “M” in the “A” column.
Save the excel workbook.

Print the summary sheet page(s).
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18. Copy and Paste all sample info for those samples requiring re-quantitation into a
“post-quantitation resolutions” sheet. This sheet is found in each casework
group’s folder. This sheet may then be maintained electronically or printed out
and used as a hard copy. Samples can also be added directly to the next available

RG sheet. '\Q
and indicate

19.  The reviewer must initial and date both pages of the summarypi%

whether the assay has passed or failed. (1>
QO
D

Distribute only the Rotorgene summary sheet(s) to analy
References: @b é\

P. Paperwork Distribution

*

Nicklas, J. A., Buel, E. Development ofﬁht&ased -Time PCR Method for Quantitation

of Human DNA in Forensic Samples ’
O O

Nicklas, J. A., Buel, E. Develop f -b@ed, QSY 7-Labeled Primer PCR Method for
Quantitation of Human DNA in For nsi\S les

O
R
O
N
S
Q
N

QO

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

1.

Sample handling

1.

Exemplars and evidence samples must be handled separately at all times. These samples
must never be together on the same sample tray.

For the ABI 31381, an exemplar and evidence plate may be in the same, ment. Two
separate plates are the equivalent of two consecutive runs.

Samples from one amplification sheet should be processed tog 0 that the samples
are accompanied by the appropriate controls.

Use the correct worksheet for the specific sample type an%;?@ sure the sample
preparation set-up is witnessed properly. K

@nent and under the same, or more
les ¢ re that no exogenous DNA is
be r igher injection parameters must have an
ith t ples or have previously passed under the
same, or more sensitive, i par rs. Controls do not have to be run at the same
injection parameters as the%ple reviously passed at a higher injection parameter.

Controls must be run using the same in
sensitive, injection conditions as the

&
present. Therefore, samples that
associated control run concurre

NOTE: Eachrunthatis perf d must have at least one correct positive control.

Prior to loading onXQ'e capillary, the amplified samples are stored at 4°C in the amplified
DNA area. The t@es containing the amplified product must never leave the amplified

)

DNA area

Amplifi §ples that have been loaded on an instrument should be stored until the
resis results are known. After it has been determined that the amplified
do not require repeated testing, they may be discarded.
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I nstrument and computer maintenance

1.

2.

Be gentle with all instrument parts and instruments. Keep everything clean.

It is good practice to monitor initial instrument performance. This enables t@ser to
detect problems such as leaks, air bubbles or calibration issues. '\

v

Data files and other non-essential files from the computer hard@qghould be deleted at
least once a week to improve performance. QD

Hard disks should be regularly defragmented to improve

Notify the Quality Assurance Unit if any problems are n@?

Revision History:

March 24, 2010 — Initial version of procedure.
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GENERAL INFORMATION

The Identifiler Kit is a PCR Amplification Kit manufactured, sold, and trademarked by Applied
Biosystems (ABI). The YM1 Kit is a PCR Amplification Kit manufactured in-house that test for

four (4) Y-STR Loci.
NO

Target DNA template amounts are as follows: Q

* Identifiler, 31 amplification cycles (ID31) — 100 pg in sample of 5 uL

* Identifiler, 28 amplification cycles (ID28) — 500 pg in sample alh@ 5 uL
* YM1 - 2000 pg in sample aliquot of 26 pL

To calculate the amount of template DNA and diluant to add foIIowing formula is used:

Amt of DNA extract (L) =  -----------i g -—-—-5-ON- -
(sample e&centr@ pg/uL)(dilution factor)

The amount of diluant to add react &u L) =
Volume of sample ai (ub ount of DNA extract (uL)
GENERATION OF AMPLIFICATION&ETS
To determine the appropriate s@ for amplification of samples, refer to Table 1.

TABLE 1: PCR ampln‘lca %ut based on Rotorgene values

RG value at 1:10 e neat pguL | Amplification Sheet | Dilution
dilution pg/pL ’(\
LCN extraction 4 Amplify with ID for _
>0.4 Dgﬂlro‘\ = 4.0°10 20 pghl p31ycycles* Neat =1
LCN/H Amplify with ID for As
ex 220 pgil 28 cycles appropriate
> 2. (L
Amplify with YM1
HSC extraction ~75 L or As
> 0.7 pgpL 275 pght Microcon and appropriate
amplify with 1D 28

* Samples providing less than 20 pg per amplification can only be amplified with the
permission of a supervisor.
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A. HSC Team Amp Macro (Evidence samples) for paperwork preparation for

amplification with Identifiler 28 Cycles and YM1

1. Open the “RGAMP Macro HSC” and the “RG summary sheet” Excel files for
samples ready to be amplified. The “RG summary sheet” is saved @e assay

name.
a. If a window opens stating “ “...RGAmp Macro HSC.xIs” INS macros.
Macros may contain viruses...”, click “Enable Macrog”!
b. If a window opens stating “Macros are disabled b the security level
is set to High...”, do the following: Select Tools i % oolbar. Click
Macro, Security, and set the level to Low. Th@\must be closed and
reopened.
2. Copy the sample information (withQut the st s or calibrators) from the
“summary sheet” of the “RG sum she including the tube label, sample

name, Ct value, the calculated centr

special as values into the c RE pond
“RGAMP Macro HSC” fil ‘i\

3. In the last column, Eé “@ﬁenter the type of amplification according to
the following abbreviation to the samples to be amplified:
a. “Vv”for ID28 Evid JQO

b. “Y”for YM1 Evid&e

Selecting neaf\sajnples versus diluted samples can be done here.

the target date, and the 1A, and paste
eblumns of the “RG value” sheet of the

4, Check tﬁl}mple names to ensure that commas are only located after the full
e and before the dilution value (i.e. FB01-1234 vag_SF, 0.1).

sam&
@b& [+R or click the “Split dilutions & sample info” button to run the dilution
C

o

ro. A window asking “Do you want to replace the contents of the destination
ell?” will appear. Click “OK”.

The dilution macro will separate the dilution factors from the samples names to
facilitate the calculation of the neat concentration of the samples.

a. If the dilution column does not contain the correct dilutions, the file must
be closed and reopened. Check for commas in the wrong location in the
sample names.
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b. If the macro will not run, follow the instructions in the box and select

tools, macro, security, and low. The file must be closed and reopened.

6. Hit Ctrl+G or click the “Sort samples” button to run the sample sorting macro.
a. The macro will filter and eliminate all values that are less pg/uL
or 7.5 pg/uL for Identifiler 28 or YML1, respectively. Th o will also

sort the samples by system/type and sample conce w in the “Sort”

sheet.
b. Inspect the samples sorted in the appropriate co@ according to
system/type and sample concentration.

For Identifiler 28 samples, procéed to Step 7.
For YM1 san&les, prooq@?) Step 8.

7. For Identifiler 28 samples: ‘AQ ‘\QQ'

a. Samples with co \atio ﬁ een or equal to 20 pg/pL and 100 pg/pL
(less than or eq 50 mplified) may be automatically amplified in

duplicate; se co t analysis policy (section 1).
If you have not d \so already, select the samples that require
amplification n v&@ amplifying neat sample versus diluted sample).

b. Copy a @Qe Special as values all samples to be amplified from the
approphatd columns on the “Sort” sheet to the associated columns on the
“Sampslgs’ sheet.

&amples <100pg/uL will be sorted into a different section. Copy them
into the amp sheet as well.

C) = |f applicable, copy the Identifiler duplication samples (for samples
O <100pg/pL) to the “Identifiler 28 Evidence Dup” sections. This
Q amplification sheet may be used for automatic duplication of samples,
depending on the team.

Proceed to step 9.
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8. For YM1 samples:

a. Copy and Paste Special as values all samples to be amplified from the
appropriate columns on the “Sort” sheet to the associated columns on the
“Samples” sheet.

b. For samples being sent on for YM1 amplification from P Iues on the
“Samples” sheet, change the Calculated Values coI he appropriate
letter associated with the P30 value and sample t

For Non-Differential semen or differential sw@g\)strate remain samples:

Orifice swab, Stains
e, | e
2ng subtract 0. 05 btra
HIGH \Q IGI—)\\\ ) A
1.1-3.0  NON\ 11684 B
>0-1.0 C

é)lo

For vaginal swab s sent for Amylase Positive Extractions, two

concentrations m e sent for amplification:
N4

Amounts to amplification Type this letter in the

~ N - Calculated Value column
DNA Jar§o) TE” ! He cot
) 16 B

26 0 C

-

C. ﬁsamples being sent on for YM1 amplification from Quantification
0 alues, the amplification sheet should calculate the appropriate DNA and
0 TE* target amount on the amplification sheet.

Q f there are more than 28 samples for amplification, the overflow samples will
automatically be transferred into a second amplification sheet (i.e. “ID2”, “ID
DUP2" or “YM1 27).
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10.

11.

Saving Amplification Sheets on the Network for Additional @Ies

1.

When all samples to be amplified have been organized on the “Samples” sheet,
click on the appropriate amplification sheet(s) and check all entries for errors.

All changes, except for the amount of extract submitted during low and high
sample submission, should be made in the “Samples” sheet. '\

Save the entire macro workbook in the appropriate folder. (19

P

Partially full or completed amplification sheets mdy be saved as independent

sheets for subsequent sample additions by olj the “Samples” and amp sheet
tab (via holding the ctrl button do Both@, ts should now be highlighted
white. Right click and select or c

In this window, select “(r(%book)” “to book” window and check “create a
copy”. Click “OK”. le, S s and save into the appropriate folder.

the Aliquot Request for opied and Paste Special from re-quantification
sheets or consolidat additional amplification sheets of the same type at the
end of each Rotorg@ un.

Samples may be ma aIIE d to these sheets by the rotation supervisor from

If any samplegged to be submitted to amplification with a DNA amount other
than the optignal amount, the rotation supervisor can change the amount of DNA
submitte changing the value in the DNA column in the amplification sheet.

Be a@ that once the DNA amount is manually added to the amplification sheet,
t eet will not be able to calculate the value from the quantification value.

QQII other changes should be done in the “Samples” sheet.

5.

When a macro amplification sheet is full the rotation supervisor will add tube
labels and fill in the amplification date and time in the appropriate blue cell in the
“Samples” sheet. This should automatically populate the appropriate cells in the
Amplification sheet.

Any changes to the amplification sheet should be done in the “Samples” sheet.

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

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ™ AND YM1 — GENERATION OF AMPLIFICATION SHEETS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 6 OF 13
6. Save the sheet as the time and date of the amplification as follows:

“ID041207.1100" for Identifiler28 amplifications, or “YV041207.1100” for YM1
amplifications, performed on April 12, 2007 at 11:00am in the appropriate folder.

7. A supervisor should review all entries were entered correctly befor @ting the
Amplification sheet. ?\

B. RG Amp Macro X (exemplar samples) for Paperwork Preparat@b\

Amplification with Identifiler 28 and YM1 q)\

2. For ID 28 samples, open the “RG summary @gExcel file for samples ready to
be amped. Copy the information l%n the ary sheet” of the “RG summary
sheet” file including the tube la sa me, Ct value, the calculated
concentration, the target d e\ d th »and paste special as values into the
corresponding columns ‘RG " sheet of the “RGAmpMacro X” file.

1. Open the “RGAmpMacro X”.

3. In the last column, e?éd “@Qhe following information is already added:

“IDX” for ID28 ex lars

4, Click the “Separate@hons and sample info” button to run the dilution macro.
A window aski @) you want to replace the contents of the destination cell?”
will appear. (@ OK".

N

a. h&wacro will not run, follow the instructions in the box and select
, macro, security, and low. The file must be closed and reopened.
b e dilution macro will separate the dilution factors from the sample

names to facilitate the calculation of the neat concentration of the samples.
EQQ:Iick the “Sort samples” button to run the sample sorting macro.

a. The macro will filter and eliminate all values that are less than 20.pg/
for Identifiler 28.
b. Inspect the samples sorted in the appropriate columns and select the

samples that require amp. For instance, determine whether you will be
using the calculated concentration derived from the neat sample or the
dilution.
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C. Samples may be added or deleted to or from the columns following the

macro’s execution.

To delete a sample do the following:

I. On the “sort” sheet in the “RGAmpMacro X” file, locat %
columns relevant to the amplification system and s@’e ype.

il Select the cells relevant to the sample you woulg-ike Jo delete.

iii. Select edit and clear contents. Q"t/

Iv. Do not simply delete, always use the “clear, 6 ts” function.

To add a sample, do the following:

I. Copy sample info from the “RG valu ed” sheet in the
“RGAmpMacro X” f|Ie the tube Iab sample name, Ct value, the
calculated concentr , the t ate and the IA.

il Paste special these es in appropriate columns of the

“sort” sheet in tt& Am o X" file.
6. Copy and paste all sam;@) d from the appropriate column on the
“sort” sheet to the ass d co on the “samples” sheet. This is the sheet on
which you are buH&%ur

7. Ensure that all samples @e amped have been organized correctly on the
“samples” sheet and the appropriate amplification worksheet tab.

The sheet will cal e the dilution factor necessary for the samples as well as the
amount of sar@ and T¥or irradiated water to add.

8. Save the @ero sheet in the appropriate folder.

)

9. For @samples, copy all information directly from the aliquot request form.
P special as values into the “paste Ys” tab of the “RGAmpMacro X”.

Q)nce all samples are added, click on the “YM1" tab.

The sheet will calculate the dilution factor necessary for the samples as well as the
amount of sample and Tr irradiated water to add.

11.  Save the macro sheet in the appropriate folder.
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C. Aliquot Request and Amp Sheets for HCN evidence and exemplar samples only
Aliquot request sheets have been created for evidence and exemplar submission.
1. Open the correct aliquot request sheet. The sheet can be found in

M:AFBIOLOGY_MAIN\AmMp Sheets\ALIQUOT REQUEST FORM er
EVIDENCE or EXEMPLAR)

2. Fill out the next empty line. Type the case information in

3. Refer to the calculation in this section of the Manual to d @ he volume of
extract to be aliquotted, based on DNA concentration a get for amplification.
If you want to amp your sample at a condition differ n normal (reamp high,
low/opt/high, etc.) indicate this in the “Sample Info n” section.

4, Save the sheet. %

5. The person that aliquots the sam WI|| ty @ initials and the date they
aliquot the samples in the last col son will email all analysts listed
on the sheet indicating that sa n aliquotted. It is up to the analyst to
fill out the extract tracking f |th t uotting information.

6. The rotation supervisor |§p0h$l r preparing amplification sheets,
determining when the les aliquotted and that information that is typed
onto the amp sheets

\
D. RG Amp Macro HI (High tivity samples) for Paperwork preparation for

Amplification with Identifil and 31

1. Open the curr@t)/ersion of the “RGAMP MACRO HI” Excel workbook and the
“RG summany sheet” Excel files for samples ready to be amped. These files can

be found i the “TEMPLATES IN USE” folder on the High Sensitivity Data
drive. G Summary Sheets are saved as the assay name in the “Rotorgene”
fol the FBiology Main drive.

2. Edpy the information for samples and controls only from the “summary sheet” of

e “RG summary sheet” file including the tube label (if applicable), sample
Q name, Ct value, the calculated concentration, the target date, and the IA. Paste
special as values into the corresponding columns of the “RG value” sheet of the
“RG Amp macro” file. The standards and calibrators need not be copied.
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3. In the column entitled “type” enter the type of amplification according to the
following abbreviations:
a. “X” for exemplars
b. "\/” for evidence

4, Note whether any sample has a comma in its name. If not, add ma after one
sample’s name so that the macro will work. Click the “Separ tion and
Sample Info” button to run the dilution macro. A window a%ﬁyﬁ‘ 0 you want

to replace the contents of the destination cell?” will appear k “OK”.
a. If the macro will not run, follow the instructions i % ox and select
tools, macro, security, and low. The file mus osed and reopened.
b. The dilution macro will separate the dilution rs from the sample name

to facilitate the calculation of the neat con«ntratlon of the sample

5. Click the “Sort Samples” button e sorting macro.
a. The sort macro will fllte es a Ing to the following specifications
which differ depend “&on th ount of template DNA.
i The macro \&&ate alues that are less thanLpg/
il. Values b* enl nd 20 pgiL are sorted for LCN
amplifi?'m ntifiler for 31 cycles.
iii. All valu at han 20 pd/ are sorted for HCN amplification
with Idenge@ or 28 cycles.
Iv. Note, f mples with greater than 100 pg/pL and less than 124
pg/uL@e macro will indicate to add 5 pL of template DNA. (In
avoid pipetting less than 1 pL, slightly more than 500 pg
A will be added to the reaction.)
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b. The extraction negatives will be sorted independently so that they may be

inspected and placed at the top of the list with the associated samples
when setting up the amp sheets.

C. Samples will be sorted into groups for ID31 evidence and exemplar amp,
and ID28 evidence amp. Samples amplified with Identifiler f écycles
are amplified in triplicate concurrently whereas samples with
Identifiler for 28 cycles are amplified in duplicate in two ate
amplifications.

6. Select samples for amplification and copy and paste thqé]q(nples to the
appropriate column on the “samples” sheet. The s information is then
automatically populated into the amplification and run sheets. Samples may
also be added or deleted to or from the amp shegs as described below. For
example, samples with less than 4pg/uL or amp require supervisor
approval for LCN amplification, a pen pon the case, may not be
amplified. Refer to the ampllfl n gui s and the RG interpretation manual
to select samples and the rlat \tions to use for amplification
calculations. c\;g‘

To delete a sample ?& WQ
a. Go to the “sort®*sh e RG AMP MACRO Hl file and locate the

columns relevant @ﬁe amplification system and sample type.
b. Select the cell ant to the sample you would like to delete.
C. Select edlt a&ar contents.

d. Do not lete, always use the “clear contents” function.

Toaddas ple do the following:
a. C e tube label, sample name, Ct value, the calculated concentration,
arget date, and the IA from the “RG values revised” sheet in the “RG
P MACRO HI" file.
&)0 Paste special as values into the appropriate columns for the amplification
system of the “samples” sheet in the “RG AMP MACRO HI” file.
Q. Alternatively, a sample may be manually added by typing the sample
Q information into the appropriate column in the “samples” sheet.
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7. Select the appropriate amplification worksheet, verify the sample information and

calculations, and type the name of the amplification in cell B1 as follows:
montrdateyear.time for example, 011106.1000.

a. The sheet will automatically calculate the number of sample @ are to be
amplified. This will populate cell B2 of the worksheet. i\

b. The sheet will also calculate the amount of reagents re , and the
dilution factor necessary for the samples. Verify the(gi\} lations.

8. Save the sheet in the amplification sheets folder (aemsh@ ar.time) and

review. q)

9. Print the amplification sheet. Have the sheet rerwed by a supervisor prior to

set-up. 6 \O
AN
r Paperwork Preparation for

E. RG Amp Macro PC (Property Cri ’e&ampl

Amplification with Identifiler 28. e AN

1. Open the “RGAmMp P(Q@nd the “RG summary sheet” Excel files for

samples ready to be mpl% he “RG summary sheet” is saved as the assay

name.
a. If a window (@ ating “...RGAmp MacroPC” contains macros.

Macros may in viruses...,” click “Enable Macros”.

b. If a win ns stating “Macros are disabled because the security level
is set ta Hiph...,” do the following: Select Tools in the toolbar. Click
Macm"Security, and set the level to Low. The file must be closed and
re ed.

sample information (without the standards or calibrators) from the

ary sheet” tab of the “RG summary sheet” file including the tube label,

ple name, Ct value, the calculated concentration, the target date, and the IA,
nd paste special as values into the corresponding columns of the “RG value”

Q sheet of the “RGAmMp MacroPC” file.

3. In the last column, entitled “Type”, enter a “V” for Evidence.

The decision to sort neat samples versus diluted samples can be done at this point.
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4. Check the sample names to ensure that commas are only located after the full

sample name and before the dilution value (i.e. FB01-1234 “bottle_swab”, 0.1).
5. Press Ctrl+R or click the “Split dilutions and sample info” button to run the

dilution macro. A window asking “Do you want to replace the cont n%f the

destination cell?” will appear. Click “OK”. P’\

The dilution macro will separate the dilution factors from th %Ies names to
facilitate the calculation of the neat concentration of the S.

6. If the macro does not sort, this may be because no sﬁ@les containing dilutions

are available to sort. In this case, clear the Dilutio mn and try sorting again.

a. The macro will filter and elinnate a es that are less than 20.0 pg/uL

for Identifiler 28. .
b. Samples will be sortéeto fo mns: Negative Controls, ID28
samples, ID28 Im@ te DSQ nd ID28 Negative.

8. For Identifiler 28 san% (P Crimes):
a. ALL samples will lified twice; once as an initial amplification and

the second time uplicate amplification.

7. Press Ctrl+G or click the “Sort san%lles" bu;%@%un the sample sorting macro.
I

If you have n@ﬂne so already, select the samples that require
amplificatigiytow (i.e. amplifying neat sample versus diluted sample).

b. Copyand Paste Special as values all samples to be amplified from the
a riate columns on the “Sort” sheet to the associated columns on the

&}\’@

Note: Extraction Negatives do not need to be duplicated.

Of there are more than 28 samples for amplification, the overflow samples will
spill into the highlighted area of the Samples sheet, prompting you to make a new
amplification sheet.

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ™ AND YM1 — GENERATION OF AMPLIFICATION SHEETS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 13 OF 13

10.  Once satisfied that all samples to be amplified have been organized on the
“Samples” sheet, check both the initial and duplicate amplification sheets for
errors.

All changes, except for the amount of extract submitted during low @lgh
sample submission, should be made in the “Samples” sheet. &

Saving Amplification Sheets on the Network for Additional Sam @

1. Once complete save each amp (initial and dup) in itsQ;pective folder.

)

2. If any samples need to be submitted to amplificat{on with a DNA amount other
than the optimal amount, the amount of DN itted can be adjusted by
changing the value in the DNA |n t plification sheet.

Please be aware once the conc on or dilution value is manually added
to the amplification shee t be able to calculate the volume of
e quantlflcatlon value.

DNA needed for am I| n fr
All other changes sh c Id b\ e in the “Samples” sheet.
F. Saving Amp Sheets to the@ﬂvork for Additional Samples
1. Amp sheets W@fe saved as independent sheets for subsequent sample additions
by right- cllcmg the corresponding tab and selecting “move or copy”. In this

window, t “(new book)” in the “to book” window and check “create a copy”.
Click Go to File — Save-As and save into the appropriate folder.

es may be manually typed into these sheets or copied and pasted special
re-quant sheets or consolidated from additional amp sheets of the same type
Q t the end of each Rotorgene run.

3. When a sheet is full the analyst may fill in the appropriate information (cells
shaded blue) and save the sheet as the time and date of the amp.

Revision History:
March 24, 2010 — Initial version of procedure.
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A. Preparing DNA aliquots for amplification (if applicable)

1. Follow applicable procedures for preparation for testing.

2. Obtain reviewed amp worksheet from supervisor or network folder.'\Q

3. For each sample to be amplified, label a new tube. Add DNA %radiated
water or TE® as specified by the amplification sheet. (Samplghi with
Identifiler reagents should be prepared with irradiated w amples amplified
with YM1 reagents should be prepared with*T)E \

®
(.
4. Prepare dilutions for each sample, if necessary, ac g to Table 1.

TABLE 1: Dilutions

o)

>
Dilution Amount of @. mount of TE™ or
Templa L) oM rradiated Water (uL)
0.25 SRR O 9 or (6)
0.2 CN2 A\ 8
0.1 ~\Y 2 " 18
0.05 2y 38
0.04 M or(2) 96 or (48)
0.02 (Qor (1) 98 or (49)
0.01 ,& 2 198
0.008 ~\ 4or(2) 496 or (248)
4

a. Cen 'fug;) samples at full speed briefly.

b. La
e 1.

o"@@

Set the sample aside until you are ready to aliquot it for amplification.

Controlled versions of Department of Forensic Bioltdgnuals only exist electronically on the
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Identifiler — Sample and Amplification Set-up

Samples and Controls

1. The target DNA template amount for Identifile28 cycles is 500 pg. '\Q
Thetarget DNA template amount for Identifil#r31 cycles is 100 p

To cdculate the amount of template DNA and irradiated w. \. ent) to add,
the following formulas are used. The sample concentra e RotorGene
quantitation value:

Target DNA Tem;%e Amount (pg)
DNA extract added (ML) = -----mmmmmmmmmmmmmm oo oo oo

(sampl§oncentr® pg/uL)(dilution factor)

The volume of diluent to add ( ®= A extract added (uL)

For samples with RotorG@alu_e& g/uL aliquot 5 uL extract.

2. Y O
a. For an Identififer™ leamplification, make a 0.5 (1/2) dilution of
the ABI Positive ( 7) control at 100 pg/ pL (5 pL in 5 pL of

water). \$

This yie s@ g/uL of which 5 pL or 250 pg will be used.

b. For aﬂ'l entifiler™ 31 cycle amplification, make a 0.2 (1/5) dilution of
Positive (A9947) control at 100 pg/pL (4 pLin 16pL of

00 This yields 20 pg/uL of which 5 pL or 100 pg will be used.
3005 uL of irradiated water will serve as an amplification negative control.
4, Arrange samples in precisely the positions they appear on the sheet.

5. Witness step. Have another analyst witness the sample set-up.
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Master Mix Preparation

1. Retrieve Identifile™ primers and reaction mix from the refrigerator and Taq
Gold from the freezer. Store in a Nalgene cooler, if desired. Record the lot
numbers of the reagents. '\

2. Vortex or pipet the reagents up and down several times. Cenj reagents at
full speed briefly. Do not vortex TAQ GOLD.

3. Consult the amplification sheet for the exact amount qf filgnimers,
reaction mix, and Taq Gold, to add. The amount o nts for one amplification
reaction is listed in Table 2.

TABLE 2: Identifiler 0 PCR ampli%’ ation re Qs for one sample
Reagent Per reaction

Primer mix \\6 ﬁ\(\ 2.5 pL

Reaction mix o\ O 5uL

AmpliTaq Gold DNA Weras@ymu 0.5 pL

Mastermix total: ?Q [\ 8 uL

DNA N 5uL
O\

Reagent and Sample Ali l@\

1. Vortex masterGJ'). After vortexing, briefly centrifuge or tap master mix tube on

bench. Q’\'

2. Add 8 f the Identifiler] master mix to each tube that will be utilized,
ch g pipette tips and remixing master mix as needed.

3. éﬁ?or to immediately adding each sample or control, pipet each sample or control

Q p and down several times to thoroughly mix. The final aqueous volume in the
PCR reaction mix tubes will be 13pL. After addition of the DNA, cap each
sample before proceeding to the next tube.

4, After all samples have been added, return DNA extracts to storage and take the
rack to the amplified DNA area for Thermal Cycling (continue to section D).
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An dternative method for amplification is to use a 96-well plate.

1. Positive Control
a. If only half a plate of samples are amplified, only one PE is necessary,
however, to encompass all of the injections required for a fu f@ of
samples, amplify two or more PEs (10 pL in 10uL of wate éu\

b. The amp sheet will automatically populate these PEs.
2. Sealing the Plate
a. If using a PCR plate, place a super pierce stron I on top of the plate,
and place the plate in the plate adapter on th ene heat sealer.
b. Push the heat sealer on top of the plate for onds.

C. Rotate the plate and reseal for 2 additionaf seconds.
d. Label the plate with “A” for mplificatiq@ the date and time.
(A011104.1300) (b,

G\Q

C. Sample and Amplification Set- \@\Y

The amplification of exem ?& Q?\ cell fractions of differential lysis samples is
based on the quantitation re able 3). Semen positive swabs taken from
females, that were extracted uséﬂhe non-differential semen extraction, and the substrate

remains fractions of differeng is samples, are amplified using the amounts specified
in Table 4. Amylase positi mples are amplified using the amounts specified in Table

5. @)
\O
o)
Q
&

QO
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TABLE 3: PCR amplification input based on Rotorgene values

RG value at 1:10

dilution pg/pL RG value neat pgiL | Amplification Sheet Dilution

HSC extraction . .
> 0.7 pgfil > 7.5 pg/puL Amplify with YSTR appmmte

*  Add TE*to a final volume of 26 pL.
The arget DNA template amount for YM1 is 2 ng (2000 pg). \(1/

To calculate the amount of template DNA and*THiluant) to Q following
formulas are used. The sample concentration is the Roto, uantitation value:

Target DNA late Amount
DNA extract added (uL) = g --------- J@p (P9)
(Samp

The volume of diluant to add Q@ w DNA extract added (uL)

For samples with Rotor @s_o\/alu g/uL but >7.5 pg/uL aliquot 26 uL
extract.

TABLE 4: Increased amount @A extract from a non-differential semen

extraction or from the subs remains fraction of a differential lysis sample to be
amplified for YM1. Nev lify less than 2 ng of DNA based on P30 or sperm
search results. D\
P30 result for th 30 result for the DNA TE™ | Range of
2ng subtraction? 0.05A units Volume (uL) | (uL) | Volumes
(Body cavity @ s) | subtraction to be (uL) which
(Stains or penile amplified can be
swabs) amplified
> 1(1\2 ;; >1.1 10 16 2 - 26*
@"10 >0-1.0 26 0 |5-26°
Sperm Seen Sperm Seen 10 16 2 - 26*
Not sent to P30 Not sent to P30

*  Add TE*to a final volume of 26 pL.
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TABLE 5: Amount of DNA extract to be amplified for Amylase positive samples **

Type of item DNA Target | TE* | Range
Volume (uL) | (ML) | (ML)
Orifice swab Initially try two amounts 10 16 &QG*
26 0
|}
Dried secretions swab | Based on Quantitation \ l/
(External) result 3@/
able 3
Stain Based on Quantitation QD
result , Q

* Add TE” to a final volume of 26 pL. N\
** Rotorgene does not reflect male DNA@eep in;ﬂ&or orifice swabs). Try more or
less if negative.
6\0

TABLE 6: Control sap(lg \QY sm ultiplex YM1

SanWe' (‘ ) DNA | TE™
male positive control \ 26 pL
female negative c‘iéb{ 26 pL
amplification rlegs}ve control 26 pl

. ed
extraction (g@atlve control 26 pL Ouk
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Master Mix Tube Preparation - YM1

1. Fill out the amplification worksheet and record the appropriate lot numbers.

2. Determine the number of samples to be amplified, including contro}\@d label a
PCR reaction mix tube for each sample.

the tube down on the bench or by centrifuging briefly.

Reagent and Sample Aliquot - YM1 QQD

1. Pipet 4 puL of MgGlin the solution he bo he tube. Use shfgerile

3. Ensure that the solution is at the bottom of each PCR rea }ui\/{%m tube by tapping

pipette tip for each tube. Close the tu P

2. Arrange samples in precis\@% posi they appear on the sheet.
3. Witness step. Have a r an@wltness the sample set-up.

4, Prior to |mmed|ately? sample or control, pipet each sample or control
up and down several tlm thoroughly mix. The final aqueous volume in the
PCR reaction mix tu 5\ be 50uL. After the addition of the DNA, cap each
sample before proc&hg to the next tube.

5. After all samp%)xave been added, return DNA extracts to storage and take the
rack to the AQpl ied DNA area for Thermal Cycling (continue to section D).
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D. Thermal Cycling — all amplification systems

1. Turn on the ABI 9700 Thermal Cycler.

2. Choose the following files in order to amplify each system:
Identifiler 28 Identifiler 31 YM1 .
user:hisens orcasewl | user:hisens or casewt user:ca \
file: id28 file: id31 file:‘mb

N

NO

3. The following tables list the conditions that should @Iuded in each file. If the

files are not correct, bring this to the attention of
a supervisor.

ality Assurance Team and

Identifiler PCR Conditions for&&lie@stems GeneAmp PCR

System 9700

9700 (\Q} Idem{ﬁe?flle is as follows:
Identifiler 28 or 31 K C(j@at 95°C for 11 minutes

file: id28 or id31 \$<) 28 or 31 Cycles Anneal at 59°C for

\

C)O 60 minute incubation at 60°C.

Qs\' Storage soak indefinitely at 4°C

(74)

user:hisensor casewk \ : Denature at 94°C for 1 minut

: Extend at 72°C for 1 minute

D

2 minutdgs

C)\§Q

QO
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YM1 PCR Conditions for the Perkin EImer GeneAmp PCR System 9700

o7

9700 The YML1 file is as follows:
YM1 Soak at 95°C for 10 minutes
: Denature at 94°C for 45 se@s

user:casewk 30 Cycles: : Anneal at 58°C for 58 s
file: yml : Extend at 72°C for 1 ry;i}t 5 second

30 minute incubation at 60°C.

Storage soak indefinitely a;&%

D
9700 Instructions é

1. Place the tubes in the tray in the@t bIocl@i}ﬂe the heated lid over the tubes,
dl rd. Make sure you use a tray that

and fasten the lid by pulling th

has a 9700 label. \Q\ \6
2. Start the run by perf rnﬁL the Q@/ing steps:

3. The main menu options afg CREATE EDIT UTIL USER. To select an

option, press the F key{@..FS) directly under that menu option.

N\

4. Verify that user is “casewk.” If it is not, select the USER option (F5) to
display the “S ser Name” screen.

5. Use the c@ar arrow pad to highlight “casewk.” Select the ACCEPT option

(F1). o

6. Si@le RUN option (F1).

ART option (F1). The “Select Method Options” screen will appear.

%

8. Verify that the reaction volume is setli®yuL for Identifiler and50uL for YML1.

The ramp speed is set to 9600

9. If all is correct, select the START option (F1).

Controlled versions of Department of Forensic Bioltdgnuals only exist electronically on the
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10. The run will start when the heated cover reaches 103°C. The screen will then

11.

QO

display a flow chart of the run conditions. A flashing line indicates the step being
performed, hold time is counted down. Cycle number is indicated at the top of
the screen, counting up.

Upon completion of the amplification, remove samples and pres KB;%OP
button repeatedly until the “End of Run” screen is displayed. the EXIT
option (F5). Wipe any condensation from the heat block wi ﬁ mwipe and pull
the lid closed to prevent dust from collecting on the heat égb, Turn the
instrument off. Place the microtube rack used to set-u amples for PCR in
the container of 10% bleach in the Post-Amp area.

After the amplification process, the samples are Qa@y to be loaded on the
fluorescent instruments. They may be stored@\e appropriate refrigerator at 2-
8°C for a period of up to 6 month36 Q>

<G .
NOTE: \4 6\0
. & O |
Turn instruments off Ol\ hen ;@Aam Menu is displayed, otherwise there
*me

will be a “Power Fail the next time the instrument is turned on. If
this happens, it will p mp\{N o review the run history. Unless you have
reason to believe that th as indeed a power failure, this is not necessary.
Otherwise, press the %@ button repeatedly until the Main Menu appears.

In case of an ower failure, the 9700 thermal cycler will automatically
resume the rufy if the power outage did not last more than 18 hours. The history
file containg¢he Information at which stage of the cycling process the instrument
stopped. ’Qﬂsult the Quality Assurance Team on how to proceed.

%
&

O
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E. Amplification Troubleshooting

PROBLEM: No or only weak signal from both the positive control and the test samples

Possible Cause Recommended Action \)

Mistake during the amplification set up such Prepare new samples and rep %pllflca
as not adding one of the components or not step ?1/
starting the thermal cycler

Thermal cycler defect or wrong program used Check instrumen \\;@ QA team, prepare
new samples and r mplification step

on

PROBLEM: Positive control fails but sample sigreal Ievel}g&

Possible Cause A Regﬁended Action

Mistake during the amplification set@ch Pr@e new samples and repeat amplificajion
as not adding enough of the pos

DNA q)@

Positive control lot degraded <>\ Notify QA team to investigate lot number,
\$ prepare new samples and repeat amplificafion
0 step with a new lot of positive control

OG

PROBLEM: Presence @oexpected or additional peaks in the positive control

Possible Cause‘& Recommended Action
&
Contaminati other samples, Notify QA team to investigate the
contamin agents amplification reagents, prepare new sampl¢s

and repeat amplification step

Non-specific priming Notify QA team to check thermal cycler for
correct annealing settings, prepare new
samples and repeat amplification step
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PROBLEM: Strong signal from the positive controls, but no or below threshold signal
from DNA test sample

Possible Cause Recommended Action C\
The amount of DNA was insufficient or the | Amplify a larger aliquot of the D M\rgct
DNA is severely degraded ’%
Concentrate the extracted D ing a
Microcon 100 ultrafiltratig e as
tion

described in the Microc@\é

—h

Re-extract the sa %ging a larger area (@
the stain or morego ogical fluid to ensure
sufficient higlg\|.® cular DNA is present

— - A \ 4 A
Test sample contains PCR inhibitor (e.g.. J\®Plif aller aliquot of the DNA extract
dil tential Tag Gold polymerase
j S

heme compounds, certain dyes) \Q ; s
o N
?3 C Prify the extracted DNA using a Microcon
0

0 ultrafiltration device as described in thq

O\ Microcon section

Q’\' Re-extract the sample using a smaller area| of
O the stain to dilute potential Taq Gold
\C) polymerase inhibitors
Q Re-extract the samples using the organic
®® extraction procedure
A\

\J'
The decisio@t’which of the above approaches is the most promising should be made after
consult ith a supervisor.

Revision History:
March 24, 2010 — Initial version of procedure.
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A. Setting Up A 3130x| Run

1. Collect amp sheets that are ready to run.
2. Go to the computer attached to the instrument. '\Q
3. If needed, press “CTRL-ALT-DEL” to login. Q

4. User should be “Administrator”, password should be left blan@

5. Click OK. Cb\

6. Open the 3130x] Data Collection v3.0 software by dodble clicking on the desktop
Icon or select Start > All Programs X Applied Bj ems > Data Collection >
Run 3130x| Data Collection v3.0 té lay thtae vice Console.
By default, all applications ar ’o@indica@y the red circles. As each
application activates, the red8irtles (off\ctffange to yellow triangles (activating),

eventually progressin% toﬁ nsq on) when they are fully functional.

i Service Console

Messaging Service |:|

Data Service

Instrumert Service

igwer

i Restart &Il Stop Al

0\‘»

OQ)nce all applications are running, the Foundation Data Collection window will
be displayed at which time the Service Console window may be minimized.
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7. Check the number of injections on the capillary in the 3130xI| binder and in the
Foundation Data Collection window by clicking on the ga3130xI| > instrument
name > Instrument Status. If the numbers are not the same, update the binder.
If the number is >140, notify QA. Proceed only if the number of injections that
will be running plus the usage number is <150.

Foundation Data Collection Version 3.0

File View Service Tools Wizards Help

- Mo User is logged in

FEEBI
& AE‘;Z::?:Q;W : GA Instrumerts = ga3130d » Crick = Instrumert Status

=dDatsbase Manager Status Overvisw
ER SR i

[EPiate Manager Instrument [0 Crick Artay Serisl Number:  36E01475
& Pratocol Manager RuniD: Array Length: 36 cm
T hiocluie Manager Plats Maie: Arvay Usage: 12

& @HRun Histor System Status: (ol Polymer Type: POP4

¥

= Eerick
@ e ~Sensor States Sanzor Values Events
BN EE ctrument status

[*JEPT Chert Laser: == Off EP Voltage EP Currert [L3:48:50 System Status: Idle

Eevert Log - O 00 K || 800 A || [13:46:50 Requested to exit diadWggrics state.
) |
) BB Spetial Run Schedul vl =gt 150 6000 I1a 43:45 Systen Status: D
& ERun Scheduier T ir [13:43:45 Requested tf \ilagnustlcs state.
? : Frort Doors: == Closed [
B Capillries Viewer A e 3:43:41 System Sragus: le
BB capiaay Viewer OvenDoor: == Closed 43:41 Requestoff oegitoliaguostics state.
Bl spectral viewer Autosampler: == Return (TTH L3:42:04 5y3 Tt @ Biagnostic
™ Wanusl Control

Wenter into diamostics state.

s Laser Powwer 559 13 42z $4 Regffies
. Q& 6\
8. Check the binder to s n the P was last changed. Ifitis >7 days,

proceed with POP4 chadge (Seg P . of this section) and then return to Step
11. The POP4 does not needNo be changed if it is the 7" day.

9. Check the level of PO ’N&sthe bottle to ensure there is enough for the run (~450

uL for 6 injections) 11 piston chamber is approximately 200ul. If not
enough, procee OP4 change (See Part K. of this section) and then return to
Step 11.

N
o)

('J\§Q

OO
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PDP motor :

Syringe fitting ——

Watar seal
Waste fitting
Water trap

Mounting pin

Piston
Pump chambar —

Pump block

Check valve

*olymer supply tube

Polymer supply
bottle cap with
haole

Polymer
supply bottle

Electrode .

7.4 ./Mmmling

If it is the first run of the (& .
run has already been p edfon

=t
-

pin —

PDP motor cover
- Capillary array tip

=8 —— Caplllary array

Capillary array knob

— Doubla-tap le:
- Array port E\

A Buffer valve pin

Lower palymer block
Mounting pin

Overflow hole
— Buffer fill-line

Buffer jar (16 mL anode rasarvoir)

ment, proceed with steps 11-20. Ifa
instrument that day and the “buffer
off in the binder, skip to Part B. of this

s and press the tray button on the outside of the

instrument to br@@ autosampler to the forward position.

tosampler has stopped moving and the light on the instrument

t
turns gre@j&v then open the instrument doors.

the three plastic reservoirs in front of the sample tray and anode jar from

se of the lower pump block and dispose of the fluids.

1nse dry thoroughly, and then fill the “water” and “waste” reservoirs to the line
with deionized water such as GIBCO®.

10.
changed” column has béen o%:
section. O
11. Close the instrument
12. Wait until
13. Re
15.

Make a batch of 1X buffer (45 ml Gibco® water, 5 ml 10X buffer) in a 50 mL

conical tube. Record the lot number of the buffer, date of make, and your initials
on the side of the tube. Rinse and fill the “buffer” reservoir and anode jar with 1X

buffer to the lines.
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16.  Dry the outside and inside rim of the reservoirs/septa and outside of the anode jar

using a Kimwipe and replace the septa strip snugly onto each reservoir.

17. Place the reservoirs in the instrument in their respective positions, as shown
below:
b
Water Reservoir Water Reservoi
(Waste) (Rlnse) %

Cathode reservoir

(1X running buffer) \OK

) 6 i 3

18.  Place the anode jar at the ba he lo Qump block.

19.  Close the instrument c?& C)O

In the binder, check the “b\%‘ changed” column and record the lot number.

\
&

QO
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B. Creating a Plate Record through Excel

3130Macro for HSC, Exemplar, and Property Crime Teams

1. Open the 3130Macro and the amp sheets ready to be run. '\Q

2. On the amp sheets, copy only the following columns: (19

Label Q(l/

Sample Description

L N
pg/u Q(b

Dilution
DNA

\\
H,O/TE" 6 (5\0
IA @ . Q

Copy from the controls to ttx@ﬁsampk@ing to be run.

3. On the 3130Macro “S?égz @?@e Special” “Values” the copied

information from the ai{ip sheefg injthe appropriate injection.

If samples need to be re%o\

o In the Samp, , type in the necessary information, or copy and paste
the infoyma from the rerun log.

o Cli s\fthe buttons available in the Samples tab to describe the reason for
r in the 3130sheet comments column.

0@ commentl column, type the run name from which the sample is being
0 rerun.

O In comment2 column, type in the dilution (if applicable) or click one of
O the buttons available for reason of rerun.

In comment3 column, click one of the buttons available for reason of
rerun if not already done.

Make sure the correct cell is selected before clicking the buttons.
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6.

Table 1: Rerun Legend

Symbol Description
A Rerun to confirm off ladder
dil Rerun at a dilution
# Rerun due to bad size standard

o Any other comments can be manually typed in the commen \Q@

J For rerun normal samples, fill up the end of the injec @(ﬁ any normal
reruns before starting a new injection.

J Rerun high samples should have a separate inj,(g from samples run
under normal conditions.

Samples cannot contain more K chay (@'S or the sheet will not import.

Any changes made to the D@ Sam% escrlptlon, IA, or Comments
columns MUST be done@) “Sa ” tab.

Go to the 3130Macro “§130Shdgt”, ab and type the sample sheet name in cell D1.

Sample sheets should b@d indicating the instrument, the year, and the
consecutive run numb, the multiplex. For example: “Mendel06-0211D” or
“Kastle07-05 SID-O@

Sample sheegqe:ggs cannot be more than 50 characters or the sheet will not

import. Q

Saveghicssample sheet in M:\STR Data\CASEWORK\SAMPLE SHEETS archive
b cting File, Save As in the format of yoursamplesheetname.xls.

O)n the “3130Sheet” tab, type the appropriate System into the “Sys” column of the

first row of the injection. Once the first row of the injection is filled, the rest of
the injection should automatically populate with the same System code.
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Table 2
Amplification Specification | Run Module Code Parameters
System/Cycle
Identifiler 28 Normal I 1 kV for gg
High IR S kV fon20dsec
YMI Normal M 3 kYO 0 sec
High MR A%V ¥r 20 sec
%

7. In the “Type” column, fill in the appropriate letter(s) for tl@v of sample:

Table 3 ¢ Q

Designatio
.qﬁépcr\%s

RN
N
A0S (
o
8. If there are more than ?ﬂnj :ﬁpf Identifiler samples, Allelic Ladder should
firgt r

automatically fill into irgt (colored in grey) of the injection in the
“3130Sheet” tab once sam re added to the injection.

Sample Type
Allelic Ladder
Positive Control
Negative Control
Sample

To add a second allelé&fder to an injection, the allelic ladder must be typed in
the “Samples” t O

If running a ¢stem with no Allelic Ladder (ie.YM1), the first sample can be
typed int@@grey color row in the 3130Sheet tab.

9. Do a@ check of the sample sheet. Make sure to check the following:
O~

o The samples are in correct 3130 format: - .(){}[]+" only (and no spaces).

No tube label is duplicated.

All necessary columns are filled out.

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER AND YM1 ANALYSIS ON THE ABI 3130xI GENETIC ANALYZER

DATE EFFECTIVE APPROVED BY PAGE

03-24-2010 EUGENE LIEN 8 OF 35

10.

11.

12.

13.

14.

15.

16.

If any changes need to be made in the Label, Sample Description, IA or
Comments columns, changes MUST be done in the “Samples” tab (with the
exception of Allelic ladders in the first row of the injection).

Re-save and print out the sample sheet. If the sample sheet is only one pa@
highlight the entire area of page 1. Go to File, select “Print Area” and
Print Area.”

On the 3130Macro “Pre Record” tab, click the “Create Plate
the top center of the sheet. The macro will automatically ju
Record” tab.

button on

the “Plate

On the 3130Macro “Plate Record” tab, click the ¢ Renfgve Empty Rows” button
on the top center of the sheet. \

Staying on the “Plate Record” ‘tabA@bct Fi{@a e As and do the following:

a. Change Save as file fypeto “T ab-delimited)”.
b. Save onto a flash

Click OK to prompt: Tg ]\g)ﬂe type does not support workbooks that
contain multiple sheets.

Click Yes to prompt: @ou want to keep the workbook in this format?

Insert the flash @ into the USB port of the instrumental computer. Drag-and-
drop the plat&{gcord from the flash drive to the instrument’s plate record folder.
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3130x] Sample Sheet and Plate Record Macro For High Sensitivity Team

1. Transfer the workbook containing the amplification to be run to the 3130xl
instrument that will be used. This can be done with a USB flash drive.

2. Open the 3130xI| sample sheet associated with the amplification, it can nd as
a tab labeled with the amplification type (i.e. ID28V for Identlﬁler ence)
and “3130 sheet” in the appropriate RGAmp Macro workbook 01ated
amplification date and time. All information from the amphﬁ ill have

been automatically imported into the 3130xI sheets. Howev anges need to
be made to the sheet or samples manually added or mo w the instructions

below:

a. The negative controls may tupina te injection from the
samples, and injected usmgﬁ eters so that they only need
to be run once.

b. For ID31, samples ss t pg amped may be injected high
immediately to re( the r of reruns necessary.

c. For ID28, sampii E'th@ than 200 pg amped may be injected at rerun

parameters immedi as well.

NOTE: When usm@x el worksheets, DO NOT “copy” and “paste”.
“Copy r@ be followed by “paste special” and “values” when
neede

N
o)

000&0
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3. Below is a description of the fields in the sample sheet:

4.

Table 4

Tube Label label given to each sample for amplification __

Case Number- Sample sample name \)

Description '\

Sys. Identifiler (see #6 for abbreviations a Wlated
injection parameters) "\

Type sample type (see #8 below)

Run the injection or run number

RA the reporting analyst assig he case

Amplification the corresponding amplific ate and time

Reinjection if the plate is re- 1nJecte {original or previous run
name

E] Microsoft Excel - Copy of RGAmp Macro PC

] Fle  Edt  Yew

Insert Format Tools Data  Window  Hel

IEHRISRVHISRR-I g ELEL NN B e w B U|SEEEs w o W EE
B - & e O
AlBT €] D F1 6 FHY | J K [ 1 M M |
SAMPLE SHEET: Angfist. NoF

_— \Y

Comments:

‘ii

7 | Well | simple LT:E: Case Number-Descripti STGTYPE RUN A | Amplfication ‘Reinjection
9810 \\ el
10] ¢ 7 oE o~

1] D1 04 g G

12| E1 [ 0a y ol 4

13| F1 106 | § ) )

14] G107 W 7

16| Hiioe \ o

16| AZ |G L

17 B2 o '\ Y

18] c2 [ 11- « ¥

19| 02 i M

20| E2 13

N\

N he sample sheet as follows: Instrument name & date_Run folders for

Q)mple: Athena042407 70-76. If the plate is being reinjected, the original plate

Q ame is recorded underneath the new sample sheet name.

5.

Sample information will automatically populate from amp sheets into the “Tube
Label”, “Case Number-Sample Description”, “IA”, and “Amplification”
columns. Allelic Ladders and Positive Controls will populate the first, second,

ninth and tenth wells of each injection. It is mandatory that there be a ladder and

Positive Control included with each injection set for Identifiler.
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6. In the “Sys.” column, fill in the appropriate letter for the correct run or rerun

module code:

Table S: Identifiler Injection Parameters for the High Sensitivity Team _

Amplification Cycle Specification Run Module Para S@s
Code (-\K

Identifiler 31 Low MN 22 sec
Normal A3\« VTor 20 sec

High (N KV for 30 sec

o\

Identifiler 28 Normal (I\\O‘ 1 kV for 22 sec
High M 5 kV for 20 sec

In the “Run” column, fill in the appro%te inj ﬁ&gr

the instrument log. (This number
View” after linking the plate. )0

fil &ap
X O

In the “Type” column,

g\(‘

Table 6
Sample Type PN Designation
Allelic Ladder \'(\J AL
Positive Control ” PC
Negative Contral 0\ NC
Sample () S

run number referring to
later stages by opening “Run

te letter(s) for the type of the sample:
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9. Proofread sample sheet, make corrections and re-save as necessary.

IMPORTANT: Remember that all names must consist of letters, numbers,

and only the following characters: - . (){}[]+* (noQ
spaces). '\

10.  Save the sample sheet by selecting Save As from the File menu and e sheet
in the format of: yoursamplesheetname.xls. Save in:
D:\AppliedBiosystems\Sample Sheets (.xls files.) (1/

11. On the 3130Macro “Pre Record” tab, click the “Create P a@ cord” button in the

top center of the sheet. The Macro will automatically ft to the “Plate

Record” tab, copying all of the run information to tha(aheet

12.  On the 3130Macro “Plate Record” t lbhck th, ove Empty Rows” button in
the top center of the sheet. All ro t con& g an instrument protocol will be

deleted. K

13, Select File, Save As and dowHe fou@
a. Change Save a typ xt (Tab-delimited)”.
b. Save in the appr prla\ ¢ Record folder.

14. Click OK to prompt: “"Ek‘:é ected file type does not support workbooks that
contain multiple shee@,

15. Click Yes to pr@: “Do you want to keep the workbook in this format?”

16.  While im @fng the plate record into the ABI 3130xl software, minimize the
Excel til the record has been successfully imported.

17. successfully importing the plate record, exit Excel by going to File > Exit.

rompt will appear to save again; this is not necessary select NO.

O
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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 pane of “ga 3130xI”.

3. Click on “Plate Manager”.

4. In the Plate Manager window click on “Import...”

5. Bro

r the plate record in D:\AppliedBiosystems\Plate Records. Double
i¢kyon the file or highlight it and click Open.

QQ\ window will prompt the user that the plate record was successfully imported.

Click OK.
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Progress E]
~Status

1 plate(s) to import...
Crick06-3130x]1_ Manual.plt.txt --

/ Successfully imported. Q

Done importing. .. %\
| 1of1 Q

é

If the Plate Record will not import, a ow ompt the user where changes
are needed. Go back to edit the s sheetfahdresave the corrected Plate
Record and Sample Sheet Wlth ame % me. Reprint the sample sheet if
necessary.

D. Preparing and Running the?&

Retrieve amplified samples@m the thermal cycler or refrigerator. If needed,
retrieve a passing posit trol from a previous passing run.

2. If condensation j s@% the caps of the tubes, centrifuge tubes briefly.

Mastermix and Saftple Addition for Identifiler 28 for HSC, Exemplar, and
Property Crime @my

1. Ma &@x preparation:

&) Prepare one mastermix for all samples, negative and positive controls, and
allelic ladders as specified in Table 7 and on the sample sheet
O (26.625 pL of HIDI + 0.375 uL of LIZ per sample)
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TABLE 7: Identifiler 28

# Samples + 2 HiDi Form LIZ500 Std
(26.6 puL per sample) (0.375 uL per sasgle)
16 480 uL 7uLN]
32 906 uL \Q&D
48 1332 uL S uL
64 1758 uL Q‘)\\) 25 uL
80 2184 uL 31uL
96 2610 pL (\K 37 uL
112 6036 RIOY. 43 pL
128 4&11 49 uL

NOTE: HiDi Formamide not rozen.

b. Obtain a reactl@ate l the side with the name used for the
Sample Sheet wih a . Place the plate in an amplification tray or
the plate base.

c. Aliquot 27 pL %astermlx to each well.

d. If an inj 1@1215 less than 16 samples, add at least 12 uL of either dH,O,
form E)HIDI, buffer or mastermix to all unused wells within that
inj e& .

Addi ples:

D
O
QO

Arrange amplified samples in a 96-well rack according to how they will be
loaded into the 96-well reaction plate. Sample order is as follows: Al, BI,
Cl... A2, B2, C2...etc. Thus the plate is loaded in a columnar manner
where the first injection corresponds to wells A1-H2, the second A3-H4
and so on.

Witness step. Have another analyst witness the sample set-up.
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C. For sample sets being run at normal parameters: Aliquot 1 pL of allelic
ladder.

d. For sample sets being run at normal parameters: Aliquot 3 pL of the

positive control. '\Q

€. Aliquot 3 pL of each sample and negative control. Q

the mastermix and gently flush the pipette tip up and a few times to
mix it.

f. When adding PCR product, make sure to pipette the so Q irectly into

g. Skip to Part E (Denature/Chill) of this section&

Mastermix and Sample Addition for Idem@@gh Sensitivity Team:

1. Arrange amplified samples in 3 ell r@\ccordmg to how they will be loaded
i& di

into the 96-well reaction pl amp r is as follows: Al, B1, C1... A2, B2,
C2...etc. Thus the plate i i umnar manner where the ﬁrst injection
corresponds to wells A?F} , thcp)d A3-H4 and so on.

2. Witness step. Have anothe\balyst witness the sample set-up.

3. Obtain a reaction plat??sd label the side with the name used for the Sample Sheet
with a sharpie. P, c@l plate in an amplification tray or the plate base.

4. The Sample Sh utomatically calculates the amount of HiDi Formamide and
LIZ Stand eded per sample. This information can be found at the top of the
second f the Sample Sheet.

N@IiDi Formamide cannot be re-frozen.
&'z’tstermix for 28 Cycles:

Q a. Prepare one mastermix for all samples, negative and positive controls,
allelic ladders as specified in Table 8 and on the sample sheet

1. Add 26.625 pL of HIDI per sample
il. Add 0.375 pL of LIZ per sample
iii. Aliquot 27 pL of mastermix to each well
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b. If an injection has less than 16 samples, add 12ul of either dH,0O, buffer or

formamide/LIZ mix to all unused wells within that injection.

Add samples to the plate, adhering to the following guidelines:

NOTE: Multichannel pipettes may be used to load samples. If pipetti a
96 well PCR plate, pierce the seal. (1/

5. Adding Samples for 28 Cycles: Q(1>

a.

O

Aliquot 3 pL of each sample and negative cont 0@ the positive
control. Q

control in 4uL of water) into_t ells 1 “PEH”. This is the

positive for the “high” ln@h paxm\@e
N\

Aliquot 0.7 uL of a@ladd a full plate will be used, mix 6 pL of
ladder with 2.4 ater liquot 1 pL per ladder well.

Aliquot 0.5 pL of positive cogrol or1 u; @SZ dilution (4 uL positive
S.

Alternatively, 1 hLL a\cfr pL of allelic ladder can be used for the

normal and the rerug ameters for each injection to account for
differences in loié lelic ladder.

1. E @?plate, add 3.5 pL of ladder to 3.5 pL of water, mix, and
d Aliquot 1 pL of this dilution.
ii. \lior a half plate, add 2 pL of ladder to 2 puL of water, mix and
aliquot 1 puL of this dilution.

& A P2 pipet must be used to make 0.7 and 0.5 pL aliquots to avoid

making dilutions and to conserve ladder.

&) Skip to Part E (Denature/Chill) of this section.
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TABLE 8: Identifiler 28 Samples for High Sensitivity Team

Injection Samples LIZ HIDI Allelic Positive
Parameters | and negs Ladder Control
I 3 uL 0.375uL | 26.6uL | 1.0 pL or 3
(0.7 uL)* pf 9 |
IR 3 uL 0.375uL | 26.6uL | 0.5 pL or @ L
(0.7 uD)* [
* Two amounts of allelic ladder, 1 pL and 0.5 pL, may be used for th: Kand the

rerun parameters to account for differences in lots of ladder rath 1@ 7 pL, which
is satisfactory for both parameters in most situations. %\

Mastermix and Sample Addition for Identifiler 31 for Sens1t1vitv Team
I. Prepare pooled samples: IDENTIF@Q 31 @\’
a. Centrifuge all tubes speed
b. Label one 0.2 mL P ube wz e sample name and “abc” to represent
the pooled sa ctio e corresponding sample set.
c. Take 5 pL of sam icate, after mixing by pipeting up and down,

and place each a 1qu0\1 the “abc” labeled tube.
d. Place each pooled e directly next to the third amplification replicate
labeled “c” of ¢ ample set

2. Arrange ampli C?iples in a 96-well rack according to how they will be loaded
into the 96-wel tion plate. Sample order is as follows: Al, B1, Cl1..., A2, B2,
C2.etc. T V%qhe plate is loaded in a columnar manner where the ﬁrst injection
correspo@ wells A1-H2, the second A3-H4 and so on.

3. W@tep. Have another analyst witness the sample set-up.

O

QO
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4. Obtain a reaction plate and label the side with the name used for the sample sheet
with a sharpie. Place the plate in an amplification tray or the plate base.

5. The sample sheet automatically calculates the amount of HiDi Formamide and
LIZ Standard needed per sample. This information can be found at the top e
second page of the Sample Sheet. y\

NOTE: HiDi Formamide must not be re-frozen. \(1/
6. Mastermix for 31 CYCLES: Q(L

a. Prepare the following mastermix for samples, @ative controls as
specified in Table 8 and on the sample sheet
1. 44.6 uL of HIDI per sample K

il. 0.375 uL of LIZ per s
iii. Aliquot 45 pL of m b@h sample and negative control
well 0 6\

b. Prepare a separate yfiagtermi llelic ladders and positive controls
1. Add 1 of cach AL and PE
ii. Add 0.3%5 uL o per AL and PE
iil. Aliquot 15 pb f mastermix to each Allelic Ladder and Positive
Control w<

n 16 samples, add 12ul of either dH,O, buffer or
all unused wells within that injection.

formamide/L1Z

8. Add sampkévthe plate, adhering to the following guidelines:

Nowltichannel pipettes may be used to load samples. If pipetting from a
96 CR plate, pierce the seal.

QO
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9. Adding Samples for Identifiler 31:

Aliquot 5 pL of each sample (including pooled) and negative control.

Aliquot 1 pL of a 1/10 dilution of positive control into each well ld
“PE”. (Make the 1/10 dilution by mixing 2 uL of Positive Co Nt

18 uL water). This is the positive for the “normal” injection ters.
Aliquot 1 pL of a 1/20 dilution of positive control in ell labeled
“PEH”. (Make the 1/20 dilution by mixing 2 uL of e Control with

38 uL water). This is the positive control for the
parameters.

injection

Aliquot 0.5 uL of allelic laddey into eac abeled “AL”.
Alternatively, make a 1/2 dil of la nd aliquot 1 uL per “AL”
well. Make this dilutiongxélxin 3 ? adder with 2 uL of water for 1-2
injections, 3 uL ladder W3 uL éﬁ er for 3-4 injections or 4 uL ladder
with 4 uL water for thjecti his is the allelic ladder for the
“normal” injectio met

Aliquot 0.3 uLYf;l li der into each well labeled “ALH”.
Alternatively, mak 10 dilution of ladder and aliquot 1 uL per “ALH”
well. Make thiss%g on by mixing 1 uL of ladder with 2.3 uL of water for
1-2 injections of ladder and 4.6 uL of water for 3-4 injections, or 3

ith 6.9 uLL water for 5-6 injections. This is the allelic ladder

uL of la @
for “higR” ifijection parameters.

TABLE 9: 31 Cycle Samp%Q&' High Sensitivity Team

Injection Samp v LIZ for samples HIDI for Allelic | Positive LIZ for | HIDI for
Parameters and and negs samples Ladder | Control ALS ALs
R and negs And PEs | And PEs
- 1uL of
L O pL 0.375 pL 446 uL | 0.5uL 1/10 dil 0.375 uL | 14.6 uL
07 1uL of
N 5uL 0.375 uL 446 uL | 0.5puL 1/10 dil 0.375 uL | 14.6 uL
H S5uL 0.375 pL 446 uL | 03 pL IuL of 0.375uL | 14.6 uL
K 2O DM 2 M- pogil | 0O DM

10.

Proceed to Part E (Denature/Chill) in this section.
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Mastermix and sample addition for YM1

Refer to the table below to determine the amount of HiDi Formamide and standard to use
for the number of samples on the run. To prepare mix for (n+2) samples: For YM1:9.5

pL of HiDi Formamide + 0.5 pL of Liz Standard is mixed per sample. '\
Table 10: YM1
# Samples | HiDi LIZ Std
+2 Form
16 171 pL 9uL
32 323 uL 17 pL
48 475uL | 25puL s\'OK
64 627 uL | 33 puL Q)é Q(b
80 779 uL | 41pL \4 6\
96 931 uL 49 p.L!\ é
12 | 1083uL | S7T\ES OO
128 1235puL | 65puL O\

1. Aliquot 10 pL of t

the 96-well reacty

I@amide/standard mixture into each well being used on
Oo

2. If an injectio¥ has less than 16 samples, add 12ul of either dH,O, buffer or
formamidev@ndard mix to all unused wells within that injection.

)
Nt

3. Rem@

samples cannot be on the same injection as non rerun samples.

%;@; ‘normal” samples may be integrated with non rerun samples.

AQQ’Vitness step. Have another analyst witness the sample set-up.
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5. Add samples to the plate, adhering to the following guidelines:

For samples being run at normal parameters:

a. add 2 pL of each sample (including the positive control) Q
For samples being run at rerun high parameters: '\
a. add 4 pL of a 1/10 dilution of the positive control Q

b. add 4 pL of each sample

6. When adding PCR product, make sure to pipette the solution c% into the
formamide/standard mixture and gently flush the pipette i%) and down a few
times to mix it. 6

7. Proceed to Part E (Denature/Chill) of gls sectiony\'o

E. Denature/Chill - For All Systems Af‘t@lple,& Wffon

N\
1. Once all of the samples haVQn ad he plate, place a new 96-well septa
over the reaction plate a lyp e septa into place.

2. Spin plate in centrifuge Et I(Qg*/l for one minute.
3. For Denature/Chill: \&O
a. 9700 Th ycler

1. Qlace the plate on a 9700 thermal cycler (Make sure to keep the
thermal cycler lid off of the sample tray).
1 Select the “denature/chill” program.
{if. Make sure the volume is set to 12 puL for YM1, 30 pL for
0 Identifiler 28, and 50 pL for Identifiler 31. If more than one
0 system is loaded on the same plate, use the higher value.
O iv. Press Run on the thermal cycler. The program will denature
O samples at 95°C for 5 minutes followed by a chill at 4°C (the plate

should be left to chill for at least 5 min).
V. While the denature/chill is occurring, the oven may be turned on.
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b. Heat Block

1. Place the plate on a 95°C heat block for 5 minutes.
il. Place the plate on a 4°C heat block for 5 minutes. Q
F. Turning the Oven on and Setting the Temperature '\

1. In the tree pane of the Data Collection v3.0 software click on G @ment >
ga3130xl > instrument name > Manual Control

2. Under Manual Control “Send Defined Command For:” %\on Oven.
3. Under “Command Name” click on “Turn On/Off oﬁn”.

4, Click on the “Send Command” bu&é 6,\'

Foundation Data Collection Version 3.0 - Mo U'se. < logged in
il Wiews  Service Tools  Wizards  Help

b H N

= & Ga nstruments
I Resuts Sroup
#=) Database Manager
= B a3 amd
[EPIate Manager
5 Protocol Manager
s Module hanss
=1

rol

bs'%um (:om<and FO [ ~|
Commanﬂame ‘alue Range

ﬂl strument Status
ESpat al Run Scheg
e=]

5. der “Command Name” click on “Set oven temperature” and Under “Value”
set it to 60.

6. Click on the “Send Command” button.

7. Once denatured, spin the plate in centrifuge at 1000 RPM for one minute before

placing the reaction plate into the plate base. Secure the plate base and reaction
plate with the plate retainer.
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:fie_p_l_a_t;assembly components are assembled as follows:

Plate retainer

Septa

Sample plate

Plate base

G. Placing the Plate onto the Aqusamp r /Linking and Unlinking Plate)

1. In the tree pane of the Fo ion Data Collection v3.0 software click on GA
Instrument > ga313(&. strument name > Run Scheduler > Plate View

2. Push the tray bytto the bottom left of the machine and wait for the
autosampler;g' e forward and stop at the forward position.

3. Oper@y?rs and place the tray onto the autosampler in the correct tray
a

positi@g M or B. There is only one orientation for the plate. (The notched end

fa@ way from the user.)
O

ALO@nsure the plate assembly fits flat in the autosampler.

When the plate is correctly positioned, the plate position indicator on the Plate
View window changes from gray to yellow. Close the instrument doors and allow
the autosampler to move back to the home position.
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Linking/Unlinking the Plate R c‘.& to P

5. Type the exact plate nathe 1 th@l’ate ID window and click “Search.” Or, click
the “Find All” button and %t the desired plate record.

NOTE: Ifthe plate@ﬁe is not typed in correctly, your plate will not be found.
Inste ,@ mpt to create a new plate will appear. Click “No” and
retyfye the plate name correctly.

position indicator corresponding to the plate position in the
he plate position (A or B) displays in the link column.

Click the
nstru

I
éﬁch the plates were linked.

O

lates are being run, the order in which they are run is based on the order in

6. The plate position indicator changes from yellow to green when linked correctly

and the green run button becomes active.
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7. To unlink a plate record jusgick the plate record to be unlinked and click

“Unlink”. \$

H. Viewing the Run Schedu Q

1. In the tree p eg'aue Foundation Data Collection software, click GA
InstrumerégaSISOXI > instrument name > Run Scheduler > Run View.
2. The @ column indicates the folder number(s) associated with each injection
int n (e.g. Run_Venus 2006-07-13 0018-0019). These folder number(s)
Oghﬁ d be recorded in the 3130x| Usage Log binder along with the run control
e

: et name.
3.

Click on the run file to see the Plate Map or grid diagram of the plate on the right.
Check if the blue highlighted boxes correspond to the correct placement of the
samples in the injections.

NOTE: Before starting a run, check for air bubbles in the polymer blocks. If
present, click on the Wizards tool box on the top and select “Bubble
Remove Wizard”. Follow the wizard until all bubbles are removed.
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Foundation Data Collection Version 3.0 - No User is logged in
Fle View Service Tools [SUEREEN Help
n Install Array Wizard

Change Polymer Typs Wizard

= A G nstruments
G Resuts Group ALK
et g I
w Water Wash Wizard ) %
[ElPate Manage  Instrument Shutcown Wizard | Arragerial L EEDW'
aprotocol et tosampler Caltration Wizard = o
Wabociue e Update Cap Array Infa N
# EERun History 2 : B naL eady olymer Type:  POP4.
S i s Sensor States Sensor Valuss Everts P
Bl svetiel Run Seheci Loser. = it EP Woltage ——| EP Current [16:26:12 Plate Crick05-3130xL_Hamual has been linked to Agy 0
& ERun Schedder L - 15:26:12 Run Crick 2006-03-24 15-26 0024 status Ba o to Pflidares
[ gl 16:26:12 Run_Crick_2006-08-24_16-26_0023 status heff chllged€go Validaced
TEIRun View 16:26:12 Run_Crick_z006-08-24_l6-26_0022 stap chflgato Validated
B Capilleris Viewer B =il ils:zs:lz system Status: Ready
BBl capiarray Viswer OvenDoor. ™= Closed 16:26:12 The muber of runs has chan
1261 ged to
Bl spectral Viewsr Autosampler. == Retum @ﬂﬂ L ﬁﬂ ils:zs:ns System Sratus: Idle
WMS”‘@'C”"”D' Laser Power— Laser Currert— | |16:26:05 Plate Crick06-3130x1 Manual (agJbemg Walinked £ron Bay 0
Dserice Log 30 MW || 120 A || (18:26:05 The nmber of runs has gaged @
Ezu.u Egu |16:25:59 The number of runs has % ¥
4. Click on green Run button in the too when re ready to start the run.
. . .
When the Processing Plate dialo pen: are about to start processing

plates...), click OK. o\ N

5. To check the progress of @&lick xe Capillary Viewer or
Cap/ArrayViewer in ee p e@t e Foundation Data Collection software.

The Capillary Viewer Will sh u the raw data of the capillaries you select to
view whereas the Cap/Arr iewer will show the raw data of all 16 capillaries
at once.

IMPORTANT: ys exit from the Capillary Viewer and Cap/Array
wer windows. During a run, do not leave these pages open

\' or extended periods. Leave the Instrument Status window

(QQ)(\ open.
&

OO
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4

O trumerts = a1 300 = Waksen = Fstrumend Siatus

Shatan Cosprow

s 5
The visible settings sh&ld be: C) EP voltage 15kV
EP current (no set value)

KO Laser Power Prerun 15 mW
\ Laser Power During run 15mW
Q Laser Current (no set value)

< go Oven temperature 60°C
Expected Va%f : EP current constant around 120 to 160pA

Laser current: 5.0A = 1.0

Itis practice to monitor the initial injections in order to detect problems.
& 11
I/L IR N H
O Oven Temp 60°C 60°C 60°C 60°C
Pre-Run Voltage 15.0 kV 15.0 kV 15.0 kV 15.0kV
Pre-Run Time 180 sec 180 sec 180 sec 180 sec
Injection Voltage 1 kV 5kV 3kV 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 sec 1500 sec
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Table 12

M MR

Oven Temp 60°C 60°C ~
Pre-Run Voltage 15.0 kV 15.0kV a\D
Pre-Run Time 180 sec 180 sec'\' N
Injection Voltage 3kV 30N
Injection Time 10 sec m\ey
Run Voltage 15 kV JONAV

Run Time 1500 sec Cb\\l‘SOO sec
L Converting Run for GeneScan Analysis KQ

When a run is complete, it will automaticallyg®g placed "@AppliedBio/Current Runs

folder, properly labeled with the instrume e,d d runiD (e.g.
Run_Venus 2006-07-13 0018). Pro 0 Sect for instructions on how to convert

this data for GeneScan analysis. \Q K

J. Re-injecting Plates ?& C)OO
1. Plates should be re-inj ectec%;oon as possible, preferably the same day.
2. If a plate is being re-id@ d the same day on which it was originally

run, it does not reql'@ n additional denature/chill step before being rerun.

guide. Sel ly those samples that need to be rerun by re-assigning “Sys”. For

3. Create a newygammiple sheet and plate record using the original sample sheet as a
example@n “IR” for an ID28 sample that needs to be re-run high.

N : See Section 7 for information on which controls need to be run.

4.000r High Sensitivity Team

a.  Next to Sample Sheet, type the new run name. Next to Original Plate
Name, insert the original run name (e.g. Venus041706 35-39).

b.  Under Reinjection insert the original run date and run number (e.g.
Venus041706_35).
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5. Follow the instructions for saving a sample sheet and creating a plate record. Re-

import the plate record.

6. Re-denature/chill the plate (if needed) as described in Part E.

B Microsoft Excel - HS3030207_57-60REINJECTIONS \ :

E] Fle Edt vew Insert Format  Tools Data  Window  Help

DEHRSISGRVE $LR-F(9-0-8=-4l%lEs@ [ - - B ZU
L25 - L]
Als] c] D [ETFT G H]
1 |SAMPLE SHEET: HS3030207_57-60 ANALYST: |JT
| 2 |omGINAL PLATENAME:  HS3030107_46-56 WITNESS:  N/A
AComments: 6 kv 30 sec re-injections POP4: 0610014
4 BUFFER: 0611353
= s — . €
7 | Well |sampe E:;:I Case Number—Descrw SYS TYPE RUN | IA | Amplification R\Mf}
8 | A1 i 01- | ALT TAllelic Ladder 1 IR AL 57 = . HS3030107 47
9 | B1 102 [ PE1 /020507 1100PE1 IR "PE 57 = 5 HS3030107 47
10| C1 102 [ ANT 020507 11004N1 R oS 57 - 2 a(ms H33030107 47
11| 01 04 [ ANZ 920507 T100ANZ iR 57 - %M HS3030107 47
12| E1 | 05 | AN3 020507 11004N3 RE s\ 57 - 00 | HS3030107 47
13| F1 | 06- [EN21 a Extraction Negative_012107_1630_a 57 1 QCY Fodny 10 | HS3030107 47
14 [ G1 | 07- [EN21 b Extraction Megative 012107 1630 b o 5 153 WJa 0507 1100 | HS3030107 47
15| H1 | 08 [EN21 c Exraction Negative 012107 1630 ¢ S NC T ooosori00 - HS3020107 47
16| AZ 06 | ALTH "Allsic_Ladder 1H QO NRTAL = E HS3030107 47
17| B2 | 10- [PE1H /020507, 1100PE1H QNN R PE_%Y' - Toosorion - HS3030107 47
18| C2 711 |3712a Buc27 12 5pg_a =\ ¥ RS QC [ mna7 110 | HS3030107_47
19| D2 |12 |27120 Buc2i 12509 b ( % IR 7 | QC {owmsoriion | HS3030107 47
20| E2 {13 |2712¢Buc27_125pg_c NS ! 57 | QC | 006071100 | HS3030107_47
21 F2 114 |27 6a Buc2T 62500 A% & P
22| G2 15 [276b Bucdi 52500 b\ W 4 W s 57 T OC Tnoswpoin | HS3030107 47
23| H2 i 1 | 2T 6c Bucd? 6250 c W\ \
24| A3 T 47- | ALZ TAlelic Ladder 2 & SR A 5B = - HS3030107 49
25| B3 1 16 [ PEZ [020507 1100PE2 N IR "PE 58 < Tomsor im0 | HS3030107_49
26| C3 119 |273a Buc? 3.125pd a NS IR S | 58 | QC {oomsorio0 | HS3030107 49
27| D3 30- |27 3b Buc?f 3125pg. b @ N
28| E3 | 21- |27 3¢ Buc?i _3125py ¢
29| F3 | 22- |27 1a Buc27_156pg m A\ IR | S | 58 | QC (008071100 | HS3030107 49
30| 63 | 2% |27 1b Buc7 1 sepg( IR 6 58 1 aC [omswyiimn | HS53030107 49
31| H3 | 24- |27 1¢c Buc2i 15 IR S | 88 i QC [ 08071100 | HS3030107 49
32| A4 TI5TTALH AHe\ @4 IR TAL B8 = E HS3030107 49
33| B4 126 [PE2H IR "PE 58 - Tosorion - HS3030107 49
34| C4 17 [2707a Buc\Lo hg_a IR S | 58 | QC |owswimn . HS3030107 49
35| D4 |26 | 2707 MBUC2T O08pg b IR S 58 | QC [oms71mn | HS3030107 49
36| E4 |20 |27 UL;*%?_U 78pg_c IR S 58 | QC [omswiimn | HS3030107 49
37| F4 1 30- | 273 aNgUC2T_039pg_a
38| G4 31 Buc27 0.3%qg b
B g
7 53030107_46-56 7

K. Water and POP Change

@ Section A for schematic of 3130x| while proceeding with the water wash and
change procedure.

1. Remove a new bottle of POP4 from the refrigerator.
2. Select Wizards > Water Wash Wizard and follow the wizard.

3. When the “Fill Array” step has completed, remove the anode buffer jar, empty,
and fill with 1x TBE Buffer (~15 mL).
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4. Close instrument doors and wait for the steady green light.

5. Click “Finish.”

NO

L. Cleanup Database Utility (QA Team) Q
Open the Foundation Data Collection Window of the 3130 softvplel(l/

1.

2. In the left hand panel, click on “GA Instruments”. Q

3. Click on “Database Manager”. \

4. Click the “Cleanup Processed Plate” button. cb

5. This will erase the database and reset the run number to herefore, the next
plate run after this process will be labeled run num . Verify this information
for the usage log. é é\
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TROUBLESHOOTING GUIDE

This section is provided as a guide. The decision on which of the recommended actions is the

most promising should be made after consultation with a supervisor. Q
PROBLEM: Many artifacts in sample. Q
Na)
Possible Cause Recommended Action Aﬂ\ v
Secondary structure present. Sample not | 1. Clean pump block Hange
denatured properly. polymer to refr e urea
environment.
6 Denatt@l samples.

PROBLEM: Decreasing peak heights in all §@les 6\0

‘6

Possible Cause K\) O ecommended Action
Poor quality formamide or sa?pTe w Realiquot samples with fresh HIDI.

environment very ionic.

9/

\$V

PROBLEM: Individual injec @m at varying speeds. For example, the scan number where
the 100 bp size standard appea@ffers significantly from one injection to another, usually

appearing earlier.
,&\

Possible C&@KJ Recommended Action

Warm @}tory temperatures. 1. Redefine size standard.

60 2. If this fails, reinject.
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PROBLEM: Loss of resolution of peaks.

Possible Cause

Recommended Action

Loss of resolution of peaks.

1.

Clean pump block and change Q
polymer to refresh the urea '\

environment.

Denature chill sampleﬂ\(ll

\QV

PROBLEM: An off ladder peak appears to be a pull up, but it is not e@ the same basepair

as the true peak.

Possible Cause

. S
n@comnﬁ Action

overblown and is split.

the red channels.

3. In the yellow channel, th
negative peak at the b
true peak, howeve
right and to the le

peaks. ,-’\\,

2. Pull up peaks appear in t}wue a()c

off ladder

101

1. Matrix over-subtraction. Usually,iQ‘ eiﬁbff ladder peaks as matrix over-
the green channel, the true peak'Q\\ @:

S

PROBLEM: Pe@rblown and running as off ladder alleles.

14
e Cause

Recommended Action

amplified.

Mefe than the optimum amount of sample | 1.

2.

Rerun samples at lower injection
parameters.

Or rerun samples with less DNA.
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PROBLEM: Pull up peaks.

Possible Cause Recommended Action
Colors bleeding into other colors. Run a spectral. [aN
N~
PROBLEM: Spikes in the electropherogram. (19
VA
Possible Cause Recommended Act’iq?\g

Crystals in the polymer solution due to the | Change the poly \.O\
polymer warming and congealing from "Q
fluctuations in the room temperature. ,\K

O o

PROBLEM: Spikes in electropherogram and {Q ts. ’\Q

Possible Cause C) ®commended Action

R 4 O
Arcing: water around the buf?'e‘ha ers™ Clean chambers; beware of drops
N~ accumulating around the septa.

O\
PROBLEM: Split peaks. (s\\"\

Possible Cause (. 1 Recommended Action

Lower pump blockdis inthe process of Clean the block.
burning out due t&' formation of a
bubble.

N
PROBLEM&eaSing number of spurious alleles.
o

Mible Cause Recommended Action
Extraneous DNA in reagents, 1. Stop laboratory work under
consumables, or instrument. advisement of technical leader.
2. Implement a major laboratory clean-
up.
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GENERAL PROBLEMS
Problems Recommended Action
1. Fatal Errors. 1. Close collection software. Q
2. Restart collection software. f\
2. 3130xl not cooperating. 3. Restart Computer and In nt.
3. Shutter problems. 4. Call Service. ﬂ\

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

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



FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STR ANALYSIS

DATA CONVERSION FOR GENESCAN ANALYSISAND DATA ARCHIVING

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 10F3

A. Converting Run for GeneScan Analysis

Prior to importing *.fsa files into GeneScan, the files must have been converted using the
HIDDyeBUtility conversion tool. Q

1. Make sure the run (injection) has completed.

2. On the desktop, click on the shortcut for the Rduviversion pé‘igr%.

i O

HIDDyeBUtility.exe

3. On the top of the RIV¢onversion program windov(cllck on th€loose
Starting Directory” button. 6

Id cat
Y. Ru

Browse the Current RunsFo
folder) for your run folder(s)’

q&e D drive, Applied Biosystems
u

s_2006-07-13_0018).

HID DyeB Utility version 1.040 has st@rte

v 2 »@EE

012

2006-07-13_0019
2006-07-13_0020
Un_Crick_2008-07-13_0021

File name atorDesktopiCurrent Runsifun_Crick_2005-07-13_§

Files of type:  [al Files

Pl
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5. Double click on your run folder(s) then hit Open. The run folder(s) are now

converted and are now ready to be analyze&glameScan.

B. Archiving Converted Data and Sample Sheets '\Q

For the HSC, Exemplar, and Property Crime Teams: Q

1. When a run is finished, locate the run folders on thex3 tal
computer. These folders are in the Current Rdolsler (on\ esktop) and
have previously been converted.

2. Insert a flash drive into the USB port of the mstru@ental computer.

3. Copy the run folder(s) onto the rive. tthe flash drive from the
instrumental computer and ta ver«t network computer.

4, The STR data folders (Io Data\CASEWORKre organized on
the network by |nstr r, and amplification system. Within these
folders they are org ification set (see Example #2 below).

On the network comput ate a new folder for each run and put it in the

appropriate location. hIS folder(s) with the file name according to your
sample sheet (e.g. s09-005ID, saved in

M:\STR_Data\ @ ORK\Stripes\2009\Identifiler).

Example #Pn Identifiler and a YM1 amplification set were run on Stripes with
the followd ample sheet name: Stripes09-0051D-003Y. Two run folders will
be cr with the following names: Stripes09-005ID and Stripes09-003Y

le #2Two Identifiler amplification sets were run on Stripes with the

wing sample sheet name: Stripes09-0061D. Two folders will be created
side this folder, with the folder names corresponding to each amplification set
as follows: Stripes09-006IDA and Stripes09-006IDB..

Copy the run folders from the flash drive into their corresponding amplification
set folders on the network. Once saved to the network, delete the files from the
flash drive.
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6. Proceed with GeneScan and Genotyper analysis.

For the High Sensitivity Team:

1.

When an injection is complete, the data will automatically be pla (h&e
D:/AppliedBio/Current Runsfolder, properly labeled with the i t name,
dateand runiD (e.g. Run_Venus_2006-07-13_0018). \

After conversion of the data in each run folder, copy th @vant run folders as
well as the sample sheets to a flash drive.

Transfer the run files from the flash drive to the a@ropriate data drive on the

network. b \9
a. The run folders shoulﬁé@tored (@@éneMork in the run folder of the

instrument on which were

b. The sample sh g&houl stored on the network in the sample sheets
folder of the i egCoN=¢vhich they were run.

After confirming that the@s are on the network, delete the files from the flash
drive.

Proceed with (‘Cr)@%n and Genotyper analysis.

Backup of Data Q

)

All of the data, once loaded on the network drive, will be backed up in a process
by Dol T, d stored in archives on and off site of the OCME building.

QO

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

Access to GeneScan

1.

% untitled - Analysis Contral

[E |

Click on the GeneScan shortcut located on the desktop of the analysis station

computer.
Q

Create a new GeneScan project by clicktiig—> New. A dialog bo
several icons will pop up. Click on the project icon.

Create Mew:

9 W ' 1

Project Foalysis fize toitria:
Parameters Standab

&\
S
i v ypens.

0‘

Brdljzs | [ PintResuls Piinl Belip .

SeSndxd B

Sample File

add sample Files iR
e B E-

Look in: [ L Run_Esther_2007.0430_3

[el]49-_ao7 01 [s]s5-_07_13
|eilso- Bo7 o3 [s)Se-_HO7_15
|sils1- co7 o5 |si)s7-_a0e 0z
[sl)se- o707 |)se-_pos 04
8)53- E07 09

|si)54- Fo7_11

N

Filename:  [43-_a07_01 Add

Files of type: [ Al Fieadable fles ["fsz]

File Nome ddal
5 A07_ 01
50_BO7_03

510705

52700707 O
63 E07 08
54 FO7 11
55 GO7.13
56 HO7 15
57_A08 02 Firish
55 B0504

Hamove All

L} u\

Cancel
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3. To add sample files to the open analysis control window, click on Project
the menu options and seléadd Sample Files
4. When theAdd Sample Filesdialog window appears, go to M: STR_Data -
Casework and select the corresponding instrument’s folder. Find t e@ folders
with the samples that you want to add to the project. Once you ¢h n the
specific run folder, you will see icons representing each indivi mple, all
belonging to one injection. (1>
To add samples to a project, take the following action: \Q
If you want to... hen...
Select a single sample file Doubl @the file OR select the filg
6 and ¢PgR’Add
A N\ -
Select all the sample files +<\< |Qibk'Add Al
N
Add a continuous list of le fi . Click the first sample that you warft
K O to add.
E \O b. Press th&hift key and click the las]
,sso sample you want to add. Click Add
Add a discontinuousJigr of samples | a. Click the first sample that you wart
OLb to add
\Q b. Press th€ontrol key and then clicK
Q on the other sample(s) you want to agid.
) Click Add.
5. %@;Einish when you have added all of the samples.

QO
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B. Analysis Settings

The analysis should then be performed using the following predefined files:

System Size Standard File Analysis Parameter&v
YM1 Ystr.szs YMl.g:sp\Q N
dentifiler LI1Z-250-340.szs LIZAnalysigh \‘@Keters.gsp
Q 4
1. Identifiler Analysis Parameters QD\

Do not change any of the settings except the rarﬂf%the peak amplitude
threshold for Orange (O), which mgbe Iowe,{.@ 25 rfu.

O

ﬂ LIZAnalysisParameters.gsp

—Analpsiz Range ———— [ Size Call Range * Q
" Full Range  Full Rangs * \
{* Thiz Range [Data Points) * Thiz Bangg
start: |psoo Win:

stop: [ps00 I s '@
— Data Processing i o
) nd Order Lea@t Squdes
(..S'r:';noeth TS " 8rd OrdegLeast X3
& Light " CubicS \nterpolatlon
W [He i+ Local Methad
i IQ e Method

— Peak Detection
Peak Amplitude Threshalds

ine Window Size
Pts

Auta Analysis Only
Size Standard:

Folynomial D@

Peak @Slze

13
I_
ﬂl reshald for E

P ,k Start
Slope Threshald for E_D

\
CO FPeak End
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2. YM1 Analysis Parameters

Do not change any of the settings except the range or the peak amplitude

threshold for Orange (O), which may be lowered to 25 rfu.

HrMl.gsp
— Analyziz Range
" Full Fange
i Thiz Fange (D ata Paoints]

Start: E?DD

Stop: 200

— Size Call Range
i Full Range
* Thiz Range [Base Pairs)
holin: IT
bl 3z W

Smooth Opltions
= Mane
o+ Light
= Heawy

—— Data Processing ————————————

—— Peak Detection

Peak Amplitude Thresholds

B:F Y:IT"S—

—— Size Calling Method

i 2nd Order Least Squares
i 3rd Order Least Squares
-~
o

Cubic Spline Interpolation
" Local Southeyg b ethod
Global Souten)

b ethiod

e: s r: 5

A

Min. Peak Half Width:

E r

Polynomial Degres b

Feak Window Size

Peak Start

Slope Thraeshold for E_D G
Slope Threshold for .0
Feak End

Onc

When the samples are analyzed, the boxes will change from colored to dark grey in the

correct parameters have been chosen, the samples can be analyzed by clicking
t lyzebutton.

Analysis Control window. If a sample does not analyze, see Section D: Analysis

Troubleshooting.
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C. Analysis

To ensure that all the sizing results are correct, check the labeling of the size standard
peaks for each sample.

1. To view the analysis results, select Windofsam the main menu a @on
Results Control.

2. The raw data can be seen in up to 8 display panels, by chanping the # oftpanels
8. To view each color separately, check Quick TdeOn. \

3. 3. Select the first 8 size standard dye la % y clicking on them and
then click Display Each sample standard will be ayed in its own window.
To view all 8 standards, you must gcroll thro of the windows. Make sure
S

that all peaks are correctly label ontin ecking your size standard for the
entire tray by going back to tr%s ults ol window, clickingGear All
and selecting the next 8 sar 6\

IMPORTANT: For AK 30r he 250bp fragment in the Identifiler L1Z
Siz dard may not be labeled as 250. In Identifiler,
the 40bp f ent is also not labeled.

Identifiler LIZ Orange Size Standarsk&O

L) SRR AL [T S FIMEL G %, WL ) USR] T R (A [ ) FE LT 3R AL FRIE T LR R, T TN PR (VPRI SR L I I Tk
R VEOO  RED0 3000 ENO 3400 0 4?.@ S0 400 AN B0 S0 SAOG  I9h0  BOOC SN0 A0 MM M0 700D
b |
)\ - 4
] &' | . [
R & g EE ‘ G T |
[t B2l |
O o

P

1 Orange Size Standard
L
24648 340.00 400.00
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Before proceeding with the Genotyper analysis, uderselect Save Project As. The project

will be named according to the Sample Sheet name. This file will save as a *.prj file in the run
folder.

D. Analysis Troubleshooting '\Q

QO

The error message for a failed analysis is: “Analysis failed on Dy Y, R. Repeat
the above choosing another scan range.”

If the sample fails to be analyzed, examine the Raw Data. &@&to highlight the sample
under the Sample File column theAnalysis Control windo go the Sample tool

bar and choose Raw DataAlternatively, click and highli Qa sample and hit Ctrl+R or
double click on a sample and click on tha aw data ol on the bottom left hand side of

the Raw Datawindow that pops up. If theke)is no nce of size standard peaks, the

sample fails. Note on the editing she (at thi ple needs to be rerun. If peaks are
present take the following steps.

Raw Data Window: @ O
v\ O
B 07-LseStandariGRGOINEEEEY —'N) & 12-LizSizeStandard11_D02_008fsa =101 x|
500 1000 1500 2000 2500 3000 3500 4000 4600 5000 5500 ennn 6500 TDﬂD 7500 SDﬂD \ Qn sm mm 1500 mnn 2500 ann an 4nnn ?Gnn ,ﬁmn Iﬁsnn ‘Bnm ‘Bsm ‘mm ‘7500 ‘Bnm ‘Bsm )
18000 | O 12000 _
16000 _| 16000 _|
. Good Raw D@; Bad Raw Data
12000 | 12000 |
10000 |
8000 _|
6000 _|
4000 |
i
o
W7 SEEmE: v
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1. Check the height of the size standard

a.

C.

2. Change the analysis parameters é

a.
b.
C.

.\‘»
O
QO

e.

Examine theRaw Datato check the peak height of the size standard
fragments. The peak height is indicated by the datapoint value_of the Y
located on the bottom of the Raw Data window, when the ¢ @s placed
on top of the peak. See instructions and diagram above. Qui\

In the Analysis Control window under th&arameter c lick and
highlight the parameter of the sample that needs justed and click
the small arrov@ on the right side of the cell and\@ct the predefi
parameter E1ZAnalysisParameterOrange25”,

Reanalyze samples. There should bean#Re size standard column.

It is also possible, h’t{k run @either to fast or to slow. The analysis
range may need tgb hang&qd.”Examine the Raw Data to see the scan
range. See i Stl({ ons lagram above.

Observe wher thes{ Ize standard is located in the sample by moving
the cursor to the . Take note of the datapoint value of ibeaked

on the bottom Raw Dataindow.

From t A@I%,is Control windowgo to theParameter column, click

and hi%\t the parameter that needs to be adjusted and click on the
sm rrow/>on the right side of the cell and selecffibe New.

here an untitlecgnalysis parameter window will appear. Make sure
the default settings are correct as indicated above. Wmadysis
Range adjust the stantalue to approximately 25 bp less than the
datapoint value of the As indicated in step 2b. (eg. X:2400 adjust Start:
2375)

Exit out of the window by hittinfy X and click Save. Save the file in the
folder C:\AppliedBio\Shared\Analysis\Sizecaller\Paramsghat can only
be accessed through the desktop shortcut AppliedBio folder.

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ™ AND YM1 — GENESCAN ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 8 OF 9

Reanalyze samples. There should bean#he size standard column.

After reanalyzing the samples go back to the Parameter folder and drag the
parameter you created to the Archive Parameter Folddihe default
predefined analysis parameters indicated above should be t@ly choice
in the drop down menu. Q

NOTE: For Identifiler, if the last two orange size standard nd 500, are not

visible, change the size call range to “this range’, djust the
maximum to 450. At least the 100 bp to 450 b standards must be
apparent.

3. If the baseline of the size standard is noisy, raisthe RFU threshold of the red or
orange to above the noise level. é \

a.

O
O
QQ'

Alternatively, redefine @ze & ‘dIn theAnalysis Control
window under the Si'a\ anda n click and highlight the size
standard of the sa@. CI@ the small ar@mn the right side of the

cell and select DQ e size standard peaks will appear and at the

Ne
appropriate p% typcpabel in the column (see above for correct
values). \

NOTE: For Id &%’ LIZ runs do not define the 250 bp and the
340bp size s&ards.

by hith and clickSave. Save the size standard file in the folder
C&%IiedBio\Shared\AnaIysis\SizecaIIer\SizeStandardEhat can only
ccessed through the desktop shortcut AppliedBio folder. Name the
ize standard whatever you wish. Select this size standard for the analysis
of all the failed samples.

When %re done defining the new size standard, exit out of the window

Reanalyze samples. There should bean4he size standard column
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d. After reanalyzing the samples go back to the SizeStandalcter and
drag the size standard you created to the Archive SizeStandards Folder
The default predefined size standards indicated above should be the only
choice in the drop down menu.

ATTENTION: all reanalysis results and parameter changes are automatic itten
to the individual sample files, even if the changes to the project a saved.
Do not reanalyze casework data without a reason.

Revision History:
March 24, 2010 — Initial version of procedure.
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For 3130d instruments, multiple sets of amplifications can be run in one tray. If the
amplifications were done in different multiplex systems, it is necessary to perform the Genotyper
analysis separately using the appropriate template. For two amplifications in the same system it
is optional to process them together or separately. Q

N

l. YM1 Q
A. Importing Data and Allele Call Assignment \(1/

clicking on the appropriate Genotyper shortc he desktop of the

1. Open the Genotyper macro for the desired améjD (k system by
analysis station computer.

no

UnderFile>Import and selecFrom Ggghﬁan File If the Current

Runs folder does not alrea ppean'@, e window, scroll to find it from
the pull-down menu an @uble Iﬁk\ n it. Double-click on the folder
containing the projec wai&a ed in GeneScan.

Click Add or do$ lick e project icon to add the project for

w

analysis. Wh e as been added, Eliukh.

B

Under View)Shoﬁye/Lanes windowa list of the samples imported
from GeneSc ﬁ ysis can be seen. If samples need to be removed,
highlight the&& for these samples and selectfi©ut the Editmenu.

o

Under‘F(e.jSave As save the Genotyper template to the user’s initials
and tkg'casework run file name. (Undéle select Save As)

&example: “Stars09-001Y JLS” for YM1 runs saved by “JLS.”

&)0 After importing the project and saving the Genotyper file, run the first
Macro by pressing Ctrl+1 or double clickinkgzam'.

Q 7. The plot window will appear automatically when the macro is completed.
Check the results for the positive control. The plots will also display the
orange size standard.
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Table 1
Multiplex System Necessary LI1Z GS500 standard
peaks
YM1 9 fragments from 139-400 bp Q

Table 2 YM1 Positive Control (1>(1/
DYS19 DYS389 | DYS389 IIJQ

Yellow label 14 13 29
DYS390

Blue label 24 < -
©)
1 Yellow male positive control 6 @\
DYS19 DY8389I @ \Q DYS389ll AA
U

OO 368.55

8. ﬁout an STR 3130 Control Review Worksheet indicating the status of
controls.

é) Under Analysi®Change labels, select size in bp, peak height and
Q cakegory name. Click Ok.
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10. Check all lanes. Labels for extra peaks can be manually deleted by
placing the cursor on the peak above the baseline and clicking.

Shortcut: If a label was mistakenly deleted, press Ctrlaidd the
allele name label will reappear. Ctrl+Z will only undo the Ias;\Q
action.

11. To zoom into a desired region of an electrophe%e@mld the left mouse

click down and draw a box around the desired r

12. Under View>Zoom->Zoom In (selected are@qj
Shortcut: Zoom in by holding down th @nouse click button
and dragging the cursor a %ﬁ th@'\o zoom in on. Then, press
io

Ctrl+R or Ctrl+ + to zoo on t
>

13. To revert to the ¢ sca ﬁge, gditov—>Zoom »>Zoom To. Set
the plot range tm& list bl able 3.Click OK.

Table 3 E . O
System ange
YM1 % 120 - 410

A 4

Compa@@orange electropherograms with the other color lanes by:

a. ’\holding down the shift key and clicking on the orange “O” box in
Qothe upper left hand corner

0 . under edigo to select +orange

&2 Fill out the Genotyper Editing Sheet for each Electrophoresis run
Q indicating the following:

a. no editing required
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b. sample(s) requiring manual removal of non allelic peaks. Refer to

STR Results Interpretation Section.

C. sample(s) requiring rerun and/or re-injection. Referto STR
Results Interpretation Section '\Q

Each sample listed on the Genotyper Editing Sheet mu ndicated by

sample number. The reason for the edit must be in \ using a number
code and/or symbol.

15. After the editing has been finished, scroll thr %\(he plot window to
double-check. 6

N
B. Genotyper Table é é,\'o

1. Press Gt+2 to creat 6\0
2. Compare the saélé inf |on in the table with the amplification and
rol

the 313& run / If an error is detected at this point it can be
corrected as fo lows:

a. Open tb@@/lame window or “sample info box”

b. P e cursor in the sample info box and correct the text

X Under Main Ment>Analysis, select Clear Table to clear table

Select the appropriate colors by shift clicking on the dye buttons or
using edit.

C) e. Run Create Table Macragain

Q f. Continue to Step 4 and print according to the directions.
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C. Viewing and Printing Electropherograms
1. Controls

a. Under View-bye Lane Window and selectud and yel o@r
all lanes containing controls including microcon co

b. To select multiple labels, press Ctrl while Clic%\iln the lanes

C. Go to Viewand open the Plot Window \Q

d. Under Analysis>» Change Labels and %%)sze in bpand
category name K
Click ok. Save. b @@
2

e. Continue to S @Xl and @\che controls according to the
directions. C) Oﬂ

2. Evidence Sa% OO

a. Under Vie@ye LaneWindow and select blue and yellow for
all lane ining casework samples

b. @% multiple labels, press Ctrl while clicking on the lanes
C. \Go to Viewand open the Plot Window
Under Analysis>Change Labels and selct size in bp, peak
height and @tegory name Click ok. Save.

OC) e. Continue to Step 4 and print according to the directions.

Q 3. Exemplar Samples

a. Under View-Bye Lane Window and select dwand yellow for
all lanes containing casework samples
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b. To select multiple labels, press Ctrl while clicking on the lanes
C. Go to Viewand open the Plot Window

d. Under Analysis>Change Labels and dect sze in bpa dQ
category name Click ok Save. I}\

f. Continue to Step 4 and print according to the{%{%ns.
2. Printing Electropherograms \Q

a. Make sure the file is named properly@qading initials.

b. Set Plot window zo%range ag @&Wﬂ in Table 4. The active

window will be prin 0 ope le or Plot as needed.

c.  Under File> P’QA) Pro % butto® Finishing tab>
Dowment,gﬁwe P ers below.
rs:

Table 4 YMlV‘f} pasan)
\ )

AN Table Plot
Orientation \3 Portrait Portrait
Scale ('\Q 100% 2 per page 100% 2 per page
Zoo@\él n/a 120 - 410

bﬁ: The Genotyper printout for YM1 should have a standard format:
yellow lanes, then blue lanes. The table should have 2 columns

0 for each locus. The controls are not needed in the table.
OO d. Click OK, OK.
c e. After the printing is finished, undigle, quit Genotyper. Click

save Make sure that the Genotyper file is saved in the
appropriatesCommon runs folder.
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f. Initial all Genotyper pages.
g. List rerun samples on the rerun sheet

h. Place rerun samples into the designated rerun crybo>i\Q

I. Have a supervisor review the analyzed run

J- For Troubleshooting see the last Section @ lex Kit
Toubleshooting \
I. Identifiler, 28 Cycles for High Copy Number Q

A.  Importing data and allele call as@nent N
1. Open the Identifiler ? “f;acro @4 king on the Genotyper shortcut on the

desktop of the an 18 stati mputer.

2. Unden:ileélr@ arﬁ;@cﬂom GeneScan File If the Current
Runs folder does ngot ady appear in the window, scroll to find it from
the pull-down me d double-click on it. Double-click on the folder
containing the& t that was created in GeneScan.

3. ClickA uble-click on the project icon to add the project for
analysi en the project has been added, Eliukh.

4, U \/iew)Show Dye/Lanes window, a $it of the samples imported
GeneScan analysis can be seen. If samples need to be removed,
ghlight the lanes for these samples and selectfi©uat the Editmenu.

Og) After importing the project and saving the Genotyper file, run the first
Q Macro by pressin@rtl+9, or double click thdD 28: Identifiler 28
macro

6. UnderFile->Save As, save the Genotyper template as the casework run
file and initials. For example: “Kastle09-108ID JLS”
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7. The plot window will appear automatically when the macro is completed.

TABLE 5 IDENTIFILER™ POSITIVE CONTROL

Check to make sure that the ladders match the allele sequence shown
below. Also check the results for the positive control. The plots will
display the orange size standard.

NO

0N
D8S1179| D21S11 | D7S820 | CSFIPQ( })
] \v
Blue (6-FAM) |13 30 10, 11 19,@,
D3S1358| THOL | D13S317 }33%39 D251338
Green(VIC) |[14,15 | 893 | 11 112 | 19,23
D19S433| VWA T,ID{!:?S D18S51
Yellow (NED) | 14, 15 618 26 15, 19
N
AMEES 5S83\Y FGA
- ‘\‘ V
Red (PET) | X(, 1(1\\ 23, 24
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DBs1179 D21511 D7S820 CS5F1PO
Q¢
i vz
A ) ! J!.,..ﬂl L._,"L N
& g ci| ; N
D351358 THO1 D135317 D165539 D253
| Sq, -
i 'h. h | :I JI 'i. I| L
I'J% B @ L"ﬂé % @
D195433 VA TPOX D

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

IDENTIFILER ™ AND YM1 — GENOTYPER ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 10 OF 36

IDENTIFILER™ ALLELIC LADDER

w40 1o tdo =200 220 240 260 280 sdo 3 o 30
Da31179 D21511 D7s820 CSF1P

][22 |

L
1z0

0351358 0135317 0165539

e g 1

) )

0195433 WA,

|

LIBIOT
o

D18551

1000

Amelagenin D52E818

I C)O
Ny
2

C)\\’(Q

Table 6
O Multiplex System Necessary LIZ GS500 standard peaks
Q Identifiler™ 12 fragments from 75 - 450 bp
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8. Fill out an STR 3134 Control Review Worksheet indicating the status of
all controls.

9. Under Analysis» Change labels, select size in bp, peak height and
caegory name. Click Ok. '\

10. Check all lanes. Labels for extra peaks can be manua ted by
placing the cursor on the peak above the baseline a Pﬁ ing.

Shortcut: If a label is mistakenly deleted, press he allele
name label will reappear. Ctrl+Z will only un last action.

11. To zoom into a desired region of an elect pherogram hold the left mouse
click down draw a box arou&dthe des@ gion.

12. Under View>Zoom, sek&@oom lQ@ected area)
Wil

Shortcut: Zoom in@oldin& n the left mouse click button and
dragging the cu cro area to zoom in on. Then, press Ctrl+R or
Ctrl + + to zo or@}z)egion. To zoom out in a stepwise fashion,
press Ctrl+-. \

13. To revert to thxm ect scan range, go to ¥ wom ->Zoom To. Set
the plot rang ge listed in Table 7.Click OK.

Table '(.)

System Range
Fp%‘mner 90- 370
0 ompare the orange electropherograms with the other color lanes by
either:

QO a. holding down the shift key and clicking on the orange “O” box in
the upper left hand corner

b. under edigo to select +orange
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14. Fill out the Genotyper Editing Sheet for each Electrophoresis run to
indicate the following:

a. no editing required

b. sample(s) requiring manual removal of non aIIeI s Refer to
STR Results Interpretation Section.

C. sample(s) requiring rerun and/or re- |nject®(l/efer to STR
Results Interpretation Section.

Each sample listed on the Genoty Qltlng Sheet must be

indicated by sample qumber. ason for the edit must be
indicated using a n r co /or symbol.

15. After the editing has‘bQén flnls®, scroll through the plot window to

double-check. C\)Q Oﬂ

B. Viewing and Prlntlng?!e tro@gzrams
1. Controls \

a. Under \'ga ye Lane Window and selectu#, green, yellow,
red anQQ nge for all lanes containing the allelic ladder.

b. G)elect multiple labels, press Ctrl while clicking on the lanes
C. Q Go to Viewand open the Plot Window

@ Under Analysis>» Change Labels and selct sze in bp and
0 category name

Q Click ok. Save.

e. Repeat steps l1a - ¢ for all lanes containing controls including
microcon controls
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f. To select multiple labels, press Ctrl while clicking on the lanes
g. Go to Viewand open the Plot Window

h. Under Analysi®»Change Labels and dect sze in bp, p @
height and @tegory name Click ok. Save. &

g. Continue to Step 3 and print the controls ac ?{L{o the
directions. Q?i/

2. Evidence and Exemplar Samples q)
a. Under View-bye Lane Window a Qect ldugreen, yellow,
red and orange for a&mes co g casework samples
b. To select multlp&@bel Ctrl while clicking on the lanes
C. Go to Vie pen ot Window

d. Under?&y&ﬁ?ﬂge Labels and dect sze in bp, peak
height ahd name. Click ok Save.
e. Contmq@ tep 3 and print according to the directions.
3. Printing El %pherograms

\Make sure the file is named properly, including initials.

Set Plot window zoom range as shown in Table 8. The active
0 window will be printed so open Table or Plot as needed.

QO
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C. Under File> Print - Properties buttof Finishing tal»>
Document, set the parameters below.

Table 8 Identifiler Print parameters:

Plot \Q

Orientation Portrait (1/
100% 2 per page \

Scale (1/
Zoom range 90 - 370 \

o)
d.  Click OK, OK. Q

e. After the printing is |shed that all alleles in the ladder,
controls and samp, e IaE . Manually enter the base pair size

if necessary an

f. Under flle r. Cllclsave Make sure the Genotyper
file i |s opria@mmon runs folder.
g. Initial aI Ge er pages.

List rerﬁqﬁsamples on the rerun sheet

=

@Qerun samples into the designated rerun crybox
\Have a supervisor review the analyzed run

'
@ For Troubleshooting see Section V- Multiplex Kit

§ Troubleshooting

C. &énotyper Tables for Identifiler 28 samples

1. Genotyper Table

a. Select all relevant samples in the main window
b. Under Analysis, Clear table
C. Under Analysis: Change Labels select category name
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d. Under Table» Set up table. Labels —Options

e. Set the number of peaks per category to “6”. Next to “Text if >N”,
click on “Options”. Set the number of peaks to “6” e text
to “Overflow” S’K

f. Click OK. Under Tables Append to table. SavFl>(1/
g. Click on the table window panel view. Q

h. Under Edi® Select All, Copy. Q

2. I dentifiler 28 Profile Genergn \9
a.  Goto M:\FBlQLglgr_ @&QMS\STRS\D 28 Profile
Generation I&Q@ nd{ Into the Instructions tab. .
b. Refer to Qgépeci [ Qtructions on the first tab of that workbook
for cre% of the file table.

C. Save ID Zﬁﬁfile Generation table as casework run name and
initials. YYNNTand store with the electropherogram.

3. The ta @Sbe saved in the appropriate folder containing the raw data
and th eScan project.

4. I@Qa supervisor review the analyzed run.

5.§or Troubleshootingsee Section V- Multiplex Kit Troubleshooting

O

QO
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IIl.  Identifiler — High Sensitivity Testing

A. Importing data and allele call assignment

1. Open the HS Identifiler 10% Macro by clicking on the GenoK hortcut
on the desktop of the analysis station computer.

2. UnderFile=>Import and selecErom GeneScan File If %rrent
Runs folder does not already appear in the window,*sgrdll to find it from
the pull-down menu and double-click on it. Dou %i k on the folder
containing the project that was created in Gen n.

3. Click Add or double-click on the project icén to add the project for
analysis. When the projectgs been @ , Eliukh.

4, Under View> Show Dye es wi , ast of the samples that were
imported from Gene analysig\Can be seen. If samples need to be
removed, highlighgtReMane ese samples and seledtduthe
Edit menu. K

5.

QO

Macro by pressin 9, or double click the following according to the

After importingthe§r@t and saving the Genotyper file, run the first

macro: \$
a. I @ﬁentifiler 28

b. \I'D 31: HS Identifiler 10%.

6. &deﬂ:ile—)Save As save the Genotyper template as the plate record, the
n

e

folder and injection parameter. For example: Venus042507_25L.

The plot window will appear automatically when the macro is completed.
Check to make sure that the ladders match the allele sequence shown
below. Also check the results for the positive control. The plots will also
display the orange size standard.
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TABLE 9 IDENTIFILER™ POSITIVE CONTROL
D8S1179 | D21S11 | D7S820 | CSF1PO
Blue (6-FAM) |13 30 10,11 | 10,12 R
D3S1358| THOL | D13S317 | D165539 | D231 el
Green (VIC) |14,15 | 893 | 11 11, 12‘(\®,'23
D10S433| VWA | TPOX | D18S5}\ "
Yellow (NED) | 14,15 | 17,18 | 8 35,09
AMEL |D5s818 | FGA (N
Red (PET) | X 11 23, 2%
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8. Fill out an STR 3134 Control Review Worksheet indicating the status of

10.

11.

12.

13.

N
O
QO

all controls.

Under Analysis» Changelabels, select size in bp, peak height and
caegory name. Click Ok.

Check all lanes. Labels for extra peaks can be manua ted by
placing the cursor on the peak above the baseline a ligking.

Shortcut: If a label was mistakenly deleted, pres % ad the

allele name label will reappear. Ctrl+Z will onl o the last

action.

For samples that need to bé viewed is@lcate by color (31 cycles only)

under Views>Dye Lane S the f recedence should be set to
Dye Color and the sqcm File\ e, both in ascending order.

To zoom into a d(ib@ regi Qm electropherogram, hold the left mouse
click down draw. X ar the desired region.
Under View)ZEorn\s@t Zoom In (selected area)

Shortcut: Zoogﬁg holding down the left mouse click button and

dragging the or across the area to zoom in on. Then, press Ctrl+R or
Ctrl + + @3 in on that region. To zoom out in a stepwise fashion,
press Girl+}-.

T ert to the correct scan range, go to ¥&&eom ->Zoom To. Set

lot range toange listed in Table 11. Click OK

Table 11
System Range
Identifiler 90- 370
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Compare the orange electropherograms with the other color lanes by
either:

a. holding down the shift key and clicking on the orange “O” box in
the upper left hand corner '\

b. under edigo to select +orange

15. Fill out the Genotyper Editing Sheet for each Ele@resis run to

indicate the following: \
P

b. sample(s) requiring Rpanual reg@l of non allelic peaks. Refer to

a. no editing required

STR Results Interprétagtion SgGyON.

C. sample(s) reql ren@ﬁdor re-injection. Referto STR
atio ion .

Results Int

Each sample?&i or@%enotyper Editing Sheet must be indicated by
e

sample numbet. TQe Yedson for the edit must be indicated using a number
code and/or symbqb

16. After the ediQ’g\has been finished, scroll through the plot window to

double-&)@

B. Viewing an&ﬁnnting Electropherograms

1. ®@htrols
0 a. Under View>Dye Lane Window and selectusd, green, yellow,
C) red and orange for all lanes containing the allelic ladder.

Q b. To select multiple labels, press Ctrl while clicking on the lanes

C. Go to Viewand open the Plot Window
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d. Under Analysis>Change Labels and dect sze in bp and
category name Click ok. Save.

e. Repeat steps 1a - ¢ for all lanes containing controls |nclud|ng
microcon controls

f. To select multiple labels, press Ctrl while cllckln?@e lanes
g. Go to Viewand open the Plot Window

h. Under Analysi®»>Change Labels and sleQ;!ie in bp, peak
height and @tegory name Click ok

g. Continue to Step 3 print tt@rols according to the
directions. %
am \0

2. Evidence and Exem
a. Under Vi ye Window and select ldugreen, yellow,
red an lanes containing casework samples
To select Ie labels, press Ctrl while clicking on the lanes

C. Go to@e nd open the Plot Window

@e Analysis> Change Labels and dect sze in bp, peak
helgh and ategory name. Click ok Save.

To print the electropherograms for 31 cycle samples, select each
sample (triplicates (a, b, ¢) and pooled (abc)) and sort by Dye
0 Color, then File Name. Each sample will have to be printed
C) separately. Follow steps 2a - d.

Q f. Continue to Step 3 and print according to the directions.
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3. Printing Electropherograms
a. Make sure the file is named properly, including initials.

b. Set Plot window zoom range as shown below. The [%window
will be printed so open Table or Plot as needed. Qa&

Plot (ﬁ%
Orientation Portrait Q
Scale 100% 2 per pa%\Q%ﬁ
Zoom range 90 - 370 A\V
>
C. Under File> P{i% ropBNeS butto» Finishing tab>

Document, W par rs above.

d. CIick%\,‘&e '®)

e. After the priggingris finished, ensure that all alleles in the ladder,

controls mples are labeled. Manually enter the base pair size
if neces and initial and date.

f. m@f?e quit Genotyper. Cliclsave Make sure the Genotyper
\ J5 saved in the appropria@mmon runs folder.

QQQ Initial all Genotyper pages.

0@ List rerun samples on the rerun sheet
i.

O

O Place rerun samples into the designated rerun crybox
c J- Have a supervisor review the analyzed run

k. For Troubleshooting see Section V- Multiplex Kit
Troubleshooting
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C. Genotyper Tables

1. Identifiler 28 Profile Generation Table

a. Select all relevant samples in the main window '\Q

b. Under Analysis. Clear table

C. Under Analysis» Change Labelsselect cate@

d. Under Table» Set up table- Labels -

e. Set the number of peaks per categqry to “6”. Next to “Text if >N”,
click on “Options”. Set the nun& f peaks to “6” and the text to
“Overflow” 6

f. Click OK. L@abli@end to table Save.
g. Click tﬁ ableqpow panel view.

h. Under die% All, Copy.

2. Identifiler 31 F&éﬂe Generation Table
@@E that all relevant samples are selected in the main window
Q’\Under Analysis» Clear table

& Under Analysis» Change Labels ensure only “category name” is

selected
OO d.
O .

Under Table» Set up table- Labels— Options
Set the number of peaks per category to “6”. Next to “Text if >N”,

click on “Options”. Set the number of peaks to “6” and the text to
“Overflow”

f. OK - OK - Table - Append to table
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g. View - Show Table Window

h. Edit - Select All- Edit - Copy

HIGHSENS\TEMPLATES IN USE\ANALYSIS\ID31 Profil

2. Open the Profile Generation spreadsheet macro found in Q
@veration
Sheet-STR. Click Don’t Update (1/

3. Paste into cell A12 of “extra sheet” and delete rov@taining the Allelic

Ladders. q)\

a. Starting at row 12, ensure that samp%are in the following order:

i.  Sample info an%oci narr@
i. Positive cont@ @.
iii. ~ Amp Negati * Q

iv. Extracti \&ati\@d Microcon negatives (triple amps)

v. Samp gin JARYQW 25 (triple amp plus pooled).

vi. S mQ riplirepand pooled samples should be consecutive.

b. Two rows arg to=de skipped between each sample (three between
each contrérserted after row 25). Insert or delete rows if
necess

kipped, and the second sample is in rows 31-34, and so on.

@@%ple: the first sample is in row 25-28, then rows 29 and 30
e

C QAIternatively, sample info may be copy and pasted directly into the
@ appropriate rows in the “Copy Geno Triple” sheet of the Excel

0@ workbook.
&) Compilation of triple amplifications
Q a. On the “extra sheet”, Editselect all- copy
b. Paste into cell Al of the copy geno triple sheet. (The geno db

sheet is for double amplifications that would not be utilized for
casework.)
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5. “NIKE” macros to filter and sort
a. Macro 4: Select the control and the “n” keys to filter sample
sheets 1-14.

b. Macro 4b: Select the control and the “i” keys to fil %ple
sheets 15-29. %

C. Profiles macro: Select the control and the * @s to sort sample
sheets 1-14.

d. ProfilesB macro: Select the control a C¢ e” keys to sort sample

sheets 15-29. K
xO

6. Arrow to the right to the @chan.@
a. Each ampligc;ﬁé repli \sthown in the white rows, and the
ite

composit e copfaynihg alleles that repeat in two of the three
amplifical.'QCé isin ow below the 3 amplifications.

b. The podled jgﬁ%n is located beneath the composite profile.

C. Loci wi ﬁ e than 6 alleles will not be accurately reflected.
Howe e word “overflow” will appear in the cell as a signal to
C e alleles on the electropherogram. Additional alleles may
@anually entered into the cell.

d. Q Print and store table with the electropherogram.

%)

7. @he table must be saved in the appropriate folder containing the raw data
0 and the GeneScan project.

QQ Have a supervisor review the analyzed run.

9. For Troubleshootingsee Section V- Multiplex Kit Troubleshooting
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IV.  Re-injection Guidelines — YM1
A. YM1 Controls

1. Refer to the following procedure sin this manual before mak@demsmn
to rerun/re-inject a control:

a. Genotyper Analysis Section Wultiplex Kit Tr Y{%ﬂhootlng

b. STR Results Interpretion Section V — Int tion of Controls

2. If a complete injection fails, rerun with the s@ arameters.

3. Rerun/ re-inject normal if t!-gollowng@ﬁw
a. Positive Contro @9
S

b. Amplificati gaUS{
C. Extrac?&\l fpans

d. No size s{@ﬁrd

NOTE: All rérs/ re-injections must be accompanied by a passing

(@ e control.

B. YM1 SampPgs'

1. ,6@% normal if the following applies:

a. No orange size standard

OO b. New allele/Off-ladder allele

C. Overamplified single source samples (rfus >6000) with plateau
shaped or misshaped peaks, numerous labeled stutter peaks and
artifacts — remove all peaks and rerun with a dilution
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d. Overamplified mixed samples (rfus >6000) — remove all peaks and

rerun with a dilution
2. Rerun with high parameters if there are peaks below threshold

NOTE: All reruns/ re-injections must be accompanied by@wsing

positive control. (1/

V. Re-injection Guidelines — Identifiler, 28 Cycles Q‘L
A. Identifiler 28 Controls QD\
1. Refer to the following sections before mal@g a decision to rerun/ re-inject

a control: 6 \O

a. Genotyper Analysis&@ion M\Q@éx Kit Troubleshooting
oo <
b. STR Results I@etio on V — Interpretation of Controls

2. If a completev&tio@rerun with the same parameters.
3. Rerun/ re-inject n | if the following applies:
a. Positi ’%ontrol fails

b. @%ication Negative fails
C.QQ’\TExtraction Negative fails

0& No size standard

C) NOTE: All reruns/ re-injections must be accompanied by a passing

OO positive control.
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B. Identifiler 28 Samples
1. Rerun normal if the following applies:
a. No orange size standard Q
b.  New allele/ Off ladder allele Q’\
C. Overamplified single source samples (rfus >7 &ﬂith plateau

shaped or misshaped peaks with numerou d stutter peaks
and artifacts — remove all peak and run w llution

d. Overamplified mixed samples (rfus —remove all peaks and
run with a dilution or follow steps in§ection 3 below.

2. Samples may be rerun @on t roved High Sensitivity CEs or
samples may be injelt&tbhigh se instruments initially if appropriate

a. All releva@ntro@st be re-injected at the high parameter

b. For mixeéd s mge& at these parameters, overblown peaks (>7000
RFUs) as s peaks from loci within the same basepair range in
the oth rs should be removed and deemed inconclusive.
Howegs ata from the other loci should be retained. Data from
b Jeéctions may be used for interpretation. For consistency,

nfirm that the injections at different parameters generate

Qverlapping loci.
V. Re-injectioa@@elines — Identifiler, 31 Cycles

A. @4 iler 31 Controls

QQ Refer to the following sections before making a decision to rerun/ re-inject
a control:

a. Genotyper Analysis Section Wultiplex Kit Troubleshooting

b. STR Results Interpretation Section V — Interpretation of Controls
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2. If a complete injection fails, rerun with the same parameters.
3. Rerun/ re-inject normal if the following applies:

a. Positive Control fails '\Q
b. Amplification Negative fails (19

C. Extraction Negative fails Q‘L
d. No size standard QD\

NOTE: For reruns that are lower than th orlglnal injection, only a
positive control mu6be re-inj .

B. Identifiler 31 Samples

\
1. Rerun at the sam ctlortgqgneters if the following applies:

No or% zGPdard

New aIIeIe ladder allele

2. Samples ma@'rerun with higher parameters if peaks are below threshold
[

nitially injected at a high parameter if appropriate

Sample;ne@
NOTK'V | controls must be re-injected for all rerun conditions that are at
a r parameter

3. run at a lower injection parameter and/or with a dilution if the following

applies

O

shaped or misshaped peaks with numerous labeled stutter peaks

QO a. Overamplified single source samples (rfus >7000) with plateau

and artifacts
b. Overamplified mixed samples (rfus >7000)
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4. For Mixed samples run at more than one injection parameter or

concentration

a. Remove overblown peaks (>7000 RFUs) as well as peaks from
loci within the same basepair range in the other colors and deem
these loci inconclusive. Q

b. Retain data from the other loci. '\

C. Data from both injections may be used for interp n. For
consistency, confirm that the injections at diff?iéﬂt rameters

generate overlapping loci. Q
VI.  Troubleshooting q)\

A. Genotyper Macro 1 produces an error message Qat reads: “Could not complete
your request because no dye/lane&re sele

1. Make sure the Iadde[ @npos@@m the project.

Solution: If the lad as nafNitrported into the project, import the ladder
and rerun the m : O

2. Check the speﬁing f der” and the sample information in the
dye/lanes Windowo

Solution: Sp&rrectly and/or correct sample information. Then, rerun
the maco.Q)

B. Genotyper M@'cro 1 produces an error message that f€dd not complete
your req& ecause the labeled peak could not be found”.

Thi sage indicates that the ladder cannot be matched to the defined
epories. There are three possibilities:

QO
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1. There may be peaks in the ladder that are too low to be recognized by the
program.

Solution: Two options:

a. One: If another ladder in the run is more intense, a@r delete
the name of the first ladder in the Genotyper Dy window.
Then, rerurMacro 1. Now the macro will use é\ backup
ladder for the off-set calculation. éﬂ,

b. Two: The minimum peak heightcan be @(ed for the off-set in
the categories window by:

I. Under Vlew ow Cat @s Window In the “offset”

categories t t alle defined with a scaled peak

height of he high value is meant to
ter

elimin ackground

il. th| for the 313y clicking on the first
gor highlights.

Int ¥alogue box locate the Minimum Peak Heigamd
c}\s'Q it to the appropriate value.

lick Add, and then click Replacerhen given the option.
This must be done for each locus. Do not use values less
\ than the instrument threshold.

@ DO NOT CHANGE THE MINIMUM PEAK HEIGHT
@ FOR ANY OTHER CATEGORY EXCEPT THE OFF-
D SET.
O After the macro is rerun, make sure the ladder begins with the
Q correct allele and that the first allele is not assigned to a stutter
which might precede the first peak.
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2. The first ladder peak of each locus is outside of the pre-defined size range
window.

Solution: Expand the search window in the categories window by:

I. Under View- Show Categories Window. In the “oﬁgp\

categories the first allele is defined with a certai /- 7hbp.
il. Change the 7 to 10 or higher, by clicking o st category
which highlights it. \

iii. In the dialogue box locate, the +/- bo %)change the value
V. Click Add, and then glick Repla@n given the option.

V. This can be d(‘)r&@ea #\ that gave the error message.

N\
3. There are no pealé;@all in@@ f the allelic ladders.
Solution: Re@l s@g@ with freshly prepared Allelic Ladders.

C.  Off Ladder (OL) a||e|e\rt}gas

1. A run wj @Qge number of samples may have a high incidence of OL
allele laelk toward the end of the run. This is due to a shift during the

run&'
tion: Try to reanalyze the run by using the second allelic ladder as
0 e off-set reference by:

C) I. removing the word “ladder” from the name of the first ladder in the

QO dye lane window.
il. This ladder will not be recognized by the macro program

iii. Rerun Macro l1and evaluate the results
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iv. Determine which one of both allelic ladders causes fewer “OL

D.

allele?” labels.

V. Complete the Genotyping process using this ladder. A
remaining samples displaying OL alleles have to be r

2. If all or most of the samples have “OL allele?” labels, it e that the
samples were automatically analyzed with an ill- def e standard.

Solution: Redefine the size standard (see Gene analy5|s fot)3130
Reanalyze the run Q

The Genotyper has shifted aIIelﬁmons g the category assignment to the

Incorrect positive control type

ladder.

Ensure that a sample m| id n@g

Check the ladder an?&ke @e first assigned allele is assigned to the first real

peak and not to a stutter peaks=tvhich may precede it. If the stutter peak is

designated with the first name, the peak height must be raised in the
categories window i m& to force the software to skip the stutter peak and start

with proper allele. Q

1. Detern@?e height of the stutter peak by placing the cursor on the peak
in qu¥stion (as if editing).

2. Information displayed on the top of the window refers to the peak
ere the cursor is located and contains the peak height. Make a note of
the peak height.

QQ» Under View- Show Categories Windowand highlight the first allele in

the offset category (e.g., 18 0.s.) of the polymorphism that needs to be
corrected.

4, In the dialogue box change the height for the minimum peak height to a
few points above the determined height of the stutter.
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5. Rerun the macro and then check to make sure everything is correct by

looking at the first allele in each locus in the ladder and by comparing the
result for the positive control.

E. Lining up unlabeled peaks '\Q

1. In order to place samples next to each other for compap ga)urposes,
mark them by double clicking. i/

2. A black bullet appears in front of the lane numbeéll

3. If this happens accidentally, a lane can be ked by either double
clicking on it again or, under Edit unmark K

4. To be able to align an un| éed aII th a labeled allele in the same

run, you must selectV ie
NOTE: Unsized peaks C \@ g according to size on the

electropherogram. omparing an unlabeled allele (unlabeled
because it is too Iow e &@ ut high enough to be detected visually) to a
r

labeled allele (e.qg., ) you cannot determine the allele type and size by
visual comparison whlle @ esults are viewed by size.

Q

F. Too many samplesQ

If you see the @ﬁe sample listed several times in the dye/lanes window or you
see more les than you have imported, you have most likely imported your
than once or you have imported your samples into a Genotyper
at already contained other samples.

bg Under Analysis- Clear Dye/Laneswindow.
QQ Under Analysis- Clear Table.

3. Re-import your file(s).
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G. Typographical error in the sample information and/or sample comment

If you detect a mistake in the sample information, this can be corrected for the

Genotyper file by: '\Q
q/Q
\

3. Retyping the sample information for all colors \Q(L

1. Opening the dye lane list window

2. Highlighting the lane

NOTE: The short sample name cannot be chang@ re. It can only be changed

on the sample sheet level. OK
H. Less samples in Table than in Pléé é\'

Samples with the same sampl&Ninfor \Sare only listed once in the Table. Add
modifier to the sample in tion bove) of one of the samples and rerun

Macro. K
? O

Too many background peak eled

If peaks are still Iabel%ghe plot even though they are listed as having been
removed or they ap@ to be below the stutter filter threshold, the following
mistake could hay€)lappened:

1. I%Analysis Change labels; the analyst clicked Analysi$ abel
Y

2. @he Change labeleommand labels the valid peaks with the allele name
0 and the size in basepairs prior to printing the plot.

QQ TheLabel peakscommand labels all peaks above threshold independent
of any Macro stutter and background filters.
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4. This Label peakscommand will also re-label peaks that were edited out.

Solution: Rerun the macro, repeat the documented editing steps and reprint the

Table and the Plot.

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

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

AMPLIFICATION USING THE PROMEGA POWERPLEX Y SYSTEM

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 10F13

. General Information for Amplification
The PowerPlex® Y Amplification System from Promega targets eleven (11) locations on

the Y chromosome. The system includes loci with tri-nucleotide, tetra-nucleotide a
penta-nucleotide repeats. '\

W

LOCUS REPEAT

DYS391 tetra-nucleotide Q(l/
DYS389I tetra-nucleotide A \
DYS439 tetra-nucleotide O\
DYS389ll tetra-nucleotide LN
DYS438 penta-nucleotide

DYS437 tetra-mleotide,\@

DYS19 tetgPptcleotige O

DYS392 * ~y-nucle j

DYS393 N(\etra-nu€ldelide

DYS390 ¢V tetra-Rudleotide

DYS385 ?& setieAucleotide

\\J
The target DNA concentration Qplification using the PowerPlex Y system is 500 pg.
The minimum DNA concentk@tQr required for amplification in this system is 100 pg
(minimum quantitiatio f 5 pg/ul). If a sample is found to contain less than 5.0
pg/uL of DNA, then thg saInple should not be amplified in PowerPlex® Y. It can be re-
extracted, reported atﬁc'ontaining insufficient DNA, concentrated using a Microcon-100
or possibly submj or High Sensitivity testing. (see Table 1)

C)\§Q

QO
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TABLE 1: For PowerPlex Y

Minimum Desired Template 100.00 pg
Template volume for amp 20 pL ?\Q
Minimum Sample Concentration in 200 pL 5.0 pg/uL q\(]l/

- - vV
Minimum Sample Concentration in 200 pL Q
prior to Microconning* to 50 pL 1.25 pg/ul \

Minimum Sample Concentration in 200 pL
prior to Microconning** to 20 pL 0.50 p%@

*  Sample concentration prior to processing |crogo M\d elution to 50 pL
{h i

** Sample concentration prior to processing cr 0 and elution to 20 pL

Since PowerPlex® Y sample?éa Qher testing in Identifiler, the extraction
negative must also have a quaritation aI of < 0.2 pg/ul. Thus, if the extraction
negative is > 0.2 pg/pL it should be Me-quantitated. If it fails again, the sample set must
be re-extracted prior to ampllflca{ (see Table 2)

TABLE 2: ,\Q
e +FSensitivity of Extraction Negative
A BRI SystenC) Amplification Control Threshold
PowerPlex® Y '\ 5 pg 0.20 pg/uL in 20 uL

-

C)\\’(Q

QO
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Generation of Amplification Sheets

Amp sheets are generated by supervisors following review of quantification results.
Furthermore, samples may be submitted for amplification through aliquot request sheets.
Excel macros may be employed to generate of these sheets. Different sheets may;, b@ed
as described below depending upon the throughput of each team. '\

for amplification of evidence samples with PowerPlex Y

A. HSC Team Amp Macro for paperwork preparation from Roéi?/(%lde values

1.

2.

3.

4.

5. 3
O
QO

Open the “RGAMP Macro HSC” and the “RG s sheet Excel files
for samples ready to be amplified. The “RG su ry sheet” is saved as

the assay name.
OK

Copy the sample mformatl hout t ndards or calibrators) from
the “summary sheet” of th heet" file including the tube
label, sample name, C the ated concentration, the target date,
and the 1A, and pas |aI es into the corresponding columns of
the “RG value” sh{ f the A MP Macro HSC” file.

In the last coluK |t@Type” enter “Y” for PowerPlex Y Evidence
next to the samplesée amplified. Selecting sending neat samples
versus diluted s can be done here.
Check t s®$ names to ensure commas are not located in the wrong
areas erp can only be one comma in the sample name. The comma
e located after the full sample name and before the dilution value
01-1234 vag_SF, 0.1).

it Ctrl+R or click the “Separate dilutions and sample info” button to run
the dilution macro. A window asking “Do you want to replace the
contents of the destination cell?”” will appear. Click “OK”.

The dilution macro will separate the dilution factors from the samples
names to facilitate the calculation of the neat concentration of the samples.
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6. Hit Ctrl+G or click the “Sort” button to run the sample sorting macro.

a. The macro will filter and eliminate all values that are less than 5.0
pg/ul for PowerPlex Y.

b. Inspect the samples sorted in the appropriate columns accordigg to
system/type and sample concentration. '\&

7. For PowerPlex® Y samples:

a. Copy and Paste Special as values all samples t I|f|ed from
the appropriate columns on the “Sort” sheett ssociated
columns on the “Samples” sheet.

b. For samples being sent on for PowerPle ampllflcatlon from

P30 values, on the “Samples” sheet, change the Calculated Values
column to the approprigte letter a ed with the P30 value and
sample type:

For Non-Diffe ’Qél seme@g fferential swab/substrate remain
samples: &

? \1
Orifice s ag) Stains Type this letter in
P30 vé P30 value, the “Calculated
2ngfsg\§ls tion | 0.05 A subtraction Value” column
r_@er'm Seen; No P30 ELISA Done B
y 1.1-3.0 1.1-3.0 B
\:’ >0 - 1.0 >0 - 1.0 C

@ For vaginal swab samples sent for Amylase Positive Extractions,
0@ two concentrations must be sent for amplification:

Type this letter in
the Calculated

QO Amounts sent to amplification

DNA Target TE* Value column
8 12 B
20 0 C
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C. For samples being sent on for PowerPlex® Y amplification from

Quantification values, the amplification sheet should calculate the
appropriate DNA and TE™ target amount on the amplification
sheet.

amplification sheet is necessary. If this is the case, the o op/samples
will automatically be transferred into a second amplifi
“PowerPlex® Y 27).

9. When all samples to be amplified have been org@ed on the “Samples”
sheet, click on the appropriate amplificationélfqet(s) and check all entries

for errors. b \
AII changes, except f_orjh&)@oun&%@ct submitted during low and
high sample submissjogshould b e in the “Samples” sheet.
10.  Save the entire maQ ork@] the appropriate folder.
B. MACRO X for Papex;rl\P ration for Amplification with PowerPlex Y

1. Open the “RGA! ACRO X” and the “Aliquot Request Form for PPY”
Excel files for les ready to be amped.

O

2. Copy al@he information from the “Aliquot Request Form for PPY” and
past s&g'values into the “RGAMP MACRO X” under the “Paste PPY”
Wgsheet.

3. ®ick on the “PPY™ tab to see the Amp worksheet and check all entries for

0 errors
O

QO All changes, except for the amount of extract submitted during low and
high sample submission, should be made in the “Paste PPY”” sheet.

4, Save the entire macro workbook in the appropriate folder.
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C. Saving Amplification Sheets on the Network for Additional Samples

1.

5. 3
O
QO

Partially full or completed amplification sheets may be saved as
independent sheets for subsequent sample additions by clicking the

“Samples” and amp sheet tab (via holding the ctrl button down).
sheets should now be highlighted white. Right click and select Aqio%e or

Copy”. %

In this window, select “(new book)” in the “to book”
“create a copy”. Click “OK”. Go to File, Save As an
appropriate folder with the amplification system
amp” or “ready to amp”.

Samples may be manually added to thes$$: by individual analysts or

e into the
d by “waiting for

copied and Paste Special frg uanti on sheets or consolidated
from additional amplificati
RotorGene run.

O
If any samples neQCQ’ be s
other than the ?{Mal
submitted by chdnging t
sheet. K&

Be aware that@’sx' the DNA amount is manually added to the
amplific '(@ﬂeet, the sheet will not be able to calculate the value from
the quarijfigation value.

heets same type at the end of each
@Q
ed to amplification with a DNA amount

, the analyst can change the amount of DNA
alue in the DNA column in the amplification

A&Q?er changes should be done in the “Samples” sheet.

hen a macro amplification sheet is full the analyst may then fill in the
amplification date and time in the appropriate blue cell in the “Samples”
sheet. This should automatically populate the appropriate cells in the
Amplification sheet.

Any changes to the amplification sheet should be done in the “Samples”
sheet.
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6. Save the sheet as the time and date of the amplification as follows:

“PPY090909.1100” for PowerPlex Y amplifications, performed on
September 9, 2009 at 11:00am. These completed amplification sheets
should be saved in the “Amp Sheets”, “Amp Sheet Archive” folder.
7. A supervisor should review all entries were entered correctly b@
printing the Amplification sheet. \(1/
I11.  PCR Amplification — Sample Preparation \Q(L
A. Samples amplified with PowerPlex Y reagents shoul@ prepared with TE™.

Prepare dilutions for each sample, if r&assary, asQ@ing to Table 3.

TABLE 3: Dilutions X \@ RN
Dilution AW DNAO\ Amount of TE* (uL)
T te (L@K
0.25 ~(SBor (2 9 or (6)
0.2 Y. @y 8
0.1 N 18
0.05 25 47.5
0.04 ,& 4 or (2) 96 or (48)
0.02 ~\  2or(1) 98 or (49)
001 (|~ 2 198
0.008 "»\J 4 or (2) 496 or (248)

The@l DNA template amount for PowerPlex® Y is 500 pg.

fg\?alculate the amount of template DNA and diluent to add, the following

Q ormulas are used:
Target Amount (pg)

AMt Of DNA (L) = —mmmmmmmmmmmmmmm e oo
(Sample concentration, pg/pL)(Dilution factor)

The amount of diluant to add to the reaction = 20 pL — amt of DNA (uL)
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The amplification of exemplars, sperm cell fractions of samples extracted by
differential lysis and semen stains, where no epithelial cells were seen during the
differential lysis, is based on the quantitation results. Semen positive swabs taken
from female individuals that were extracted using the non-differential seme
extraction and the swab remains fractions of differential lysis samples are b
amplified using the amounts specified in Table 4. Amylase positive sa@*ﬁs

should be amplified based on Table 5. (1/
Table 4:  Amount of DNA extract from a non-differential se@
extraction or from the swab/substrate remains fra of a
differential lysis sample to be amplified in P X® Y.
P30 result for the 2ng | P30 result for the | DN ume TE™ (uL)
subtraction 0.05A units “(uL) to
(Body cavity swabs) subtrgction @amplified
(Stai enile
‘ A%?Zabs K
Sperm Seen; Not Senw ELISAY" 8 12
>11 i1 _O° 8 12
>
>0-1.0 ﬁ > 1) 20 0
v e

AN

Table 5: Amount@NA extract to be amplified for Amylase positive

Type of item ( ) DNA Target | TE™

Volume (uL) (uL)
Orificeﬁ( Initially try two amounts 8 12

20 0

LN

fed secretions Based on Quantitation result
swab (External)

: Stain Based on Quantitation result

** RotorGene does not reflect male DNA, especially for vaginal swabs. Try
more or less if negative.
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B. Male Positive Control
1. If using the Promega PowerPlex Y 9948 Male Positive Control that comes

with the Kit, make a 1/100 dilution (2 pL Control in 198 pL of TE) of this
control. Only 5 uL of this dilution will be added to the amplificati n@e.
The remainder of the solution can be used if another PowerPlex2
amplification is needed. Q

2. If using the Forensic Biology in-house Male Positive C@}remove a
tube of MPC from the freezer and thaw. Once thaweékx ML of the male
positive control may be added directly to the am&% ion tube.

C. Female Negative Control

For the Promega Female Negative @@I, ma /100 dilution (2 uL Control
in 198 pL of TE). Only 5 pL o‘f% Iutig e used. The remainder of the

solution can be used if anothe erPle amplification is needed.

D. Amplification Negati ngw{rol OO
TE™*will serve as an amglifi tg)]egative control.

E. Master Mix Preparati%o

1. Retrieve @9@5@ Y primers, PowerPlex® Y reaction mix and ABI Taq
Gold fr e freezer and store in a Nalgene cooler on bench. Record the
lot bers of the reagents.
2. ex or pipet the reagents up and down several times to thoroughly mix
0 e reagents. Do not vortex Taq Gold as it may degrade the enzyme.
OC) After vortexing, centrifuge reagents (except the primers) briefly at full
Q speed to ensure that no sample is trapped in the cap. Primers tubes may be

tapped on the benchtop or may be centrifuged at 3000 rpm for 3 seconds if
necessary.
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Consult the amplification sheet for the exact amount of PowerPlex® Y
primers, reaction mix and ABI Taq Gold to add. The amount of reagents
for one amplification reaction is listed in Table 6.

Table 6 - PowerPlex® Y PCR amplification reagents for one saﬂ@

Reagent Per reasti
10X Primer mix e
Gold Star 10X Buffer A 3IL
AmpliTaq Gold DNA Polymerase (5U/pL) \(\' \@55uL
O\
Mastermix total in each sample: (NY  555uL
DNA e 20uL

O\
F. Reagent and Sample Aliquot b \
o .0

1.

4.

&

Vortex master mix to t’atélghly rﬁ&fter vortexing, briefly tap or
centrifuge the mastpt) IX tube ure that no reagent is trapped in the
cap.

Add 5.55 pL of ihe ex® Y master mix to each tube that will be
utilized, changing@ e tips and remixing master mix as needed.

NOTE: Use @/ sterile filter pipet tip for each sample addition.
nly one tube at a time for sample addition.

Ar?&gsamples in a rack in precisely the positions they appear on the
s& .
itness step. Ensure that your samples are properly positioned.

Prior to adding sample or control, pipet each sample or control up and
down several times to thoroughly mix. The final aqueous volume in the
PCR reaction mix tubes will be 25.55uL. After addition of the DNA, cap
each sample before proceeding to the next tube.

After all samples have been added, take the rack to the amplified DNA
area for Thermal Cycling.
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V.

A.

B.

Thermal Cycling

Turn on the ABI 9700

Choose the following files to amplify in PowerPlex Y:

PowerPlex Y

user: casewk
file: powery

Thermal Cycler. (See manufacturer's instructions).
NO

PCR Conditions for the Perkin ElImer GeneAmp P @ystem 9700

9700

PowerPlex® Y

user: casewk
file: PowerY

The PowerPIe§® Y file |§@ OWS:
at 96 1 minute.
\/o
p 29%
8«& 60°C for 30 seconds
Ramp 23%

Sos °f inutes.
@n °C for 30 seconds

(&énd at 70°C for 45 seconds

For 10 cycles then...

Ramp 100%
Denature at 90°C for 30 seconds
Ramp 29%
Anneal at 58°C for 30 seconds
Ramp 23%
Extend at 70°C for 45 seconds
For 20 cycles then...

30 minute incubation at 60°C.

Storage soak indefinitely at 4°C.
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C. 9700 Instructions

1.

Place the tubes in the tray in the heat block (do not add mineral oil), slide
the heated lid over the tubes, and fasten the lid by pulling the handle
forward. Make sure you use a tray that has a 9700 label. '\Q

Start the run by performing the following steps: (19

The main menu options are RUN CREATE EDIT UTIQn . To select
an option, press the F key (F1...F5) directly under tha\ u option.

Verify that user is set to “casewk.” If it is not, '@ e USER option
(F5) to display the “Select User Name” scree§

Use the circular arrow pad '@\Iight @Nk Select the ACCEPT

option (F1). . N Q
Select the RUN opt@p\?). Oﬁé\

Use the circula w @Qighlight the desired STR system. Select the
START option 1).{h #Select Method Options” screen will appear.
n

Verify that the 9 volume is set to 25uL For PowerPlex Y and the
ramp speed is 9600 (very important).

If all is Grﬁct, select the START option (F1).

will start when the heated cover reaches 103°C. The screen will
display a flow chart of the run conditions. A flashing line indicates
e step being performed, hold time is counted down. Cycle number is
indicated at the top of the screen, counting up.
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11. Upon completion of the amplification, remove samples and press the
STOP button repeatedly until the “End of Run” screen is displayed. Select
the EXIT option (F5). Wipe any condensation from the heat block with a
Kimwipe and pull the lid closed to prevent dust from collecting on t
heat block. Turn the instrument off. '\%

Note:  Place the microtube rack used to set-up the sam r PCR
in the container of 10% bleach container in t \i “Amp

area in Room 714A. Q

Revision History:
March 24, 2010 - Initial version of procedure.
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A Preparation of 3130xI| sheet

On the “3130Sheet” tab, type the appropriate System into the “Sys” column of the first
row of the injection. Once the first row of the injection is filled, the rest of the injection
should automatically populate with the same System code. 6

N
Table 1 (\Q

Amplification Specification | Run Module Code | Par \QIV
System/Cycle)

[N
PowerPlex Y Normal Y 3 kIS5 sec
High YR for 10 sec

N
B. Mastermix and Sample Addition for PowerPlex® Y \'OK

1. Prepare one mastermix for all sam@ega@d positive controls, allelic
ladders as specified in the table b&) & ix calculation, add 9.5uL HiDi +

0.5uL ILS 600 standard per e). K

# Samples + 2 ?SC &Dl Form ILS600 Std
. .5 uL per sample) (0.5 puL per sample)
16 Ne) 171 pL 9uL
32 ’Q’\\ 323 uL 17 pL
13~ Q 475 uL 25 uL
627 pL 33 uL
095 779 pL 41 pL
‘(Qv 96 931 pL 49 uL
I('\)‘ 112 1083 pL 57 uL
Q 128 1235 uL 65 uL
NOTE: HiDi Formamide cannot be re-frozen.
2. Obtain a reaction plate and label the side with the name used for the Sample Sheet

with a sharpie and place the plate in an amplification tray or the plate base.
Aliquot 10pL of mastermix to each well.
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C. Adding Samples:

1. Arrange amplified samples in a 96-well rack according to how they will be loaded
into the 96- well reaction plate. Sample order is as follows: Al, B1, C1, D1, _Gl1,
HI1, A2, B2, C2...G2, H2, A3, B3, C3, etc. Thus the plate is loaded in a cql
manner where the first injection corresponds to wells A1-H2, the secov&\ﬂ

and so on. (1/

2. Have someone witness the tube setup by comparing the tube 1 d positions
indicated on the sample sheet with the tube labels and positio\ the tubes
themselves.

3. For samples being run at normal parameterS' Aliquo 6&6 following:

Allelic Ladder:

Positive/Negative Contr :E Q

Samples:

4. For samples being run at {{ga’para& Aliquot the following:
Allelic Ladder: E 2 fa 1/10 dilution
Positive Control &ul
Samples: \g 2 ul

5. When adding P @%ct, 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 inje@has less than 16 samples, add at least 12uL of either dH,O,
formapai¥e/ HiD1i, buffer or mastermix to all unused wells within that injection.

D. Denatusbull - For PowerPlex Y After Sample Addition:

10 nce 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:

Place the plate on a 9700 thermal Cycler (Make sure to keep the Thermal
Cycler lid off of the sample tray to prevent the septa from heating up

Select the “dechillppy” program for PowerPlex Y (95°C for 3 minyt
followed by 4°C for 3 minutes). Make sure the volume is set tc@l‘

Press Run on the Thermal Cycler.
While the denature/chill is occurring, you can turn on the (1/){1011 the ABI

3130xl. \Q

3130xl1 visible settings: EP voltage 15kV
EP current (no set
Laser Power ﬁé@n 15 mW

ser Pow ing run 15mW
r Cu no set value)
. AQOVG @erature 60°C

Expected values ar \Q urrent constant around 120 to 160pA
er current: 5.0A £ 1.0

It is good practice to S oni @Inltlaj injections in order to detect

problems. KO
Table 2 O \'
-~ Y YR
Oven Temp \.J 60°C 60°C
Pre-Run ge 15.0 kV 15.0 kV
Pre-Ryp Rime 180 sec 180 sec
jed®or Voltage 3kV 3kV
tion Time 5 sec 10 sec
[ Voltage 15kV 15kV
QO Run Time 2000 sec 2000 sec

Revision History:

March 24, 2010 — Initial version of procedure.
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When a run is complete, it will automatically be placed in D:/AppliedBio/Current Riolsler,

properly labeled with the instrument name, date and runle.g. Run_Venus_2006-07-
13 0018.

Prior to importing *.fsa files into GeneScan, the files must have been converted ys
conversion tool. Refer to the “STR Data Conversion and Archiving” Section o

A. Access to GeneScan (b@(
1. Click on the GeneScan shortcut located on the deskto
computer.

2. Create a new GeneScan project by clickiig—> N
with several icons will pop up. Clidéon the
Create Mew:

FI‘CI_IEE‘-‘I 53'1"5 ﬁ ru'latnx g

F‘ammet Standard Can

X

An untitled Analyst trolwindow opens.

¥

&
&

\e analysis station

rl+N). A dialog box
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W GeneScan 3.7 lalx]

File Edt Projsct Sample Sethings  Wiew ‘Wwindows Help

.} untitled - Analysis Control

Enaljze | [ Print Results FrintEetup .

Bl B somoere smstndsd  F|  Pasnetes

Add Sample Files ll.’.q

Lookine | £ Run_Esther_2007-04-30_9 s emsE

[8]42-_a07 01 |md]55-_Go7_13

8i]54-_Fo7_11

Filerame:  [a3- a07 07

To add sampleil the open analysis control window, click on Project

the menu og{i% d seléaddd Sample Files
4. When t ample Filesdialog window appears, find the Current Run
ining the injection folders with the samples that you want to add to the
dd your samples to the project.

&
&
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To add samples to a project, take the following action:

If you want to... Then...
Select a single sample file Double-click the file OR sele&t&@ile

and click Add
Select all the sample files Click Add Al %’%

Add a continuous list of sample files| a. Click the first s@ at you wari

—

to add.

b. Press th ey and click the las}
tto add. Click Add

—

lick the first sample that you warj
add

; %9 b. Press th€ontrol key and then clicK

on the other sample(s) you want to agid.

@ Click Add.
&

All the files you selected will be
highlighted and selected.

5. Click Finis@en you have added all of the samples.

B. Analysis

T atysis Controlwindow shows in separate columns the dye lanes, sample file
2PPs, size standard options, and analysis parameters to choose for each lane (See

Qwith diamonds to indicate that this is the color for the PowerPlex Y size standard.

System Size Standard File Analysis Parameter File

PowerPlex Y PowerY.szs PowerY.gsp
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PowerPlex Y Analysis Parameters

Do not change any of the settings except the range or the peak amplitude

threshold for Red (R).

— &nalysiz Bange Size Call Range ——————
" Full Barge ™ Full Bange
% Thiz Range [0'ata Points) * Thiz Range [Base Paiz)
Start: 2300 Win: BO
Stop: W Tl 3 W

x|

‘b\(v‘*@

— Diata Processing

‘Smooath Options
£~ Mane
' Light
i~ Heawy

——Size Ealllng fdethiod

{7 2nd Drder LeastSq ar
f"' ard % Least s
pllnel tioir
ethod

acal Sax&
Global riy b ethod

&

—— Peak Detection

Feak Amplitude Thresholds

|ng|

zelbine Window Size

Peak End

B: 5 Y: 5 ( i

G: 75 R: 25 \' Jn—.ﬂ.utn.ﬂ.nal}lsis Oply———————
[ { | - Size Standard:
Min. Peak Half Wridth Fts

| Power'f szs -
Falynomial D% £
F'éak&@ Size l15 Ft=
.@e hreshald for E_D
<j' Start

Slape Threshald for E-_,:,
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C. Analysis

To ensure that all the sizing results are correct, check the labeling of the size standard
peaks for each sample.

1. To view the analysis results, select Windofr@m the main menu a on
Results Control The analyzed colors for each lane are showryi grey. The
white squares mean that this color has not been analyzed. @(

2. The raw data can be seen in up to 8 display panels, b @glng the # oftpanels
8. To view each color separately, check Quick Tad

them and then click

its own window. To view all
dows. Make sure that all peaks
size standard for the entire tray by
king onClear All and selecting

until all of the sample size standards have

3. Select the first 8 size standard dye lanes by clic
Display. Each sample standard wil be displ
8 standards, you must scroll thr(@all of
are correctly labeled. Contlmi§W kiR
going back to the Results ind
the next 8 samples. Repe) ese
been checked.

For PowerPlex Y, at Ie st 375 bp size standards must be apparent.

(\MNHAMU\ -l

@ Wi [0 @0 [mY [N @Y @ 0

with the Genotyper analysis, uRderselect Save Project As. The
named according to the Sample Sheet name. This file will save as a *.prj
folder.

project
fileint
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D. GenoTyper Analysis for PowerPlex® Y

1.

Open the Genotyper macro for PowerPlex® Y by clicking on the PowerPlex® Y

Genotyper shortcut on the desktop of the analysis station computer, er
go to Import and select From GeneScan FildDouble-click on the

containing the PowerPlex® Y project that you created in Gen itk
or double-click on the project icon to add the project for an 1 hen the
project has been added, cliekish. \

Under Viewselect Show Dye/Lanes windowou will %of the samples

you have imported from GeneScan analysis. If sa need to be removed,
highlight the lanes for these samples and selectfi@ the Editmenu.

Change the name of the Poweréé afyoer template to your initials and
the casework run file nar](an \

For example: “StrlpesO4 ' I PowerPlex Y runs

After importing the p t a g the Genotyper file run the first Macro by
simultaneously press d the number lor double clicking

“Power”.

The plot window wi@ear automatically when the macro is completed. Check
to make sure that dders that were run match the allele sequence shown

below. Also ¢ e results for the positive control.

Table Q
Iflex System Necessary LIZ GS500 standard peaks
erPleR Y 15 fragments from 60 - 375 bp
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PowerPlex® Y ALLELIC LADDER

01-Alelic_Ladder 01553 1 Blue  01-Alelic_Ladder

Q

B B [ EE B B R Q
oS3 D¥S3801 075438 DY33891

01-Alefie_Ladder #01.fza 1 Green O1-Alelic. Ladder \Q%

0
iS40 ; ©

e b % D¥3392
01-Alelic_Ladder_01.fsa 1 Yellow 01-Alelic_Ladder '

=k ““ (1] “
mm Q) f [
Y393
i DFSEDS

&
&
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TABLE 2 _PowerPleX Y 9948 Male Positive Control
Blue (FL) DYS391 | DYS389| DYS439 | DYS389ll
10 13 12 31
Green (JOE) | DYS438| DYS437 DYS19| DYS392 @
11 15 14 13 @
Yellow DYS393 | DYS390| DYS385 (bgb
13 24 11,14
d§
D2-Male_Positive C..11z3 3 Blue [2-Mele_Positive_Control_A103008.1400 \
] DTSSBU\ @ (s I
B “\A' J\b\‘o kil
13 i
D2-hle_Positive_C...1 423 3 Green  03-hile_Positive_Control_ATO3008.1400 OQ §
Y5438 v&s @) Y519 fS3s2
J\ 1O N
D2-hale_Positive_C..1 fz3 3 Yellow 02-Male_Positive_Control_A10300%.1400 6\
s Q) s e
N\ |
|9

&
&
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TABLE 2b Forensic Biology In-House Male Positive Control

(NIST Traceable)

Blue (FL) DYS391 | DYS389| DYS439 | DYS389ll
11 13 12 29 @
Green (JOE) | DYS438| DYS437 DYS19| DYS392 @
12 15 14 13 / @(
Yellow DYS393 | DYS390| DYS385 b
13 24 11, 15
]
_ _ _ _ J\ 1000
2-hele_Postive_C...1.fs3 3 Yellow hale_Positive_Control \
x&o J ZGDD
N\ [

03-Male_Postive C..16z3 3 Red  Male_Positive_Control

600
400
R0

i 300,001

325,00
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F. Viewing samples

1. Check all lanes or Under Viewsshow Main Window and highlight the
appropriate samples. Under VieaShow Plot Window (Ctrl+Y) or click gn the
plots icon to view the electropherogram. @

2. The plot scan range for PowerPlex Y should be set in the plot , under
Views>Zoom To... type 75 and 340 in the dialog box. (b

G. Editing of Genotyper files

the editing section (12.11 of
deleted by placing the cursor
val must be documented on an

Peaks can be removed if they meet one of the criteria li
the STR Manual). Labels for extra peak;an be m

on the peak above the baseline and cli . Thi
editing sheet. . A

Based on the validation and on@’rom
for PowerPlex Y, known artifa€tS-ten
edited out as “specific artif -

. DYS19 and DYS389II can@
positions. %&

owetMe&ystem Technical Manual,
ur at the following locations and may be

y low-level products in the n-2 and n+2
. DYS437 and DYS3 display low-level peaks in the n-5, n-9 and n-10

positions.
. DYS393 can di ow-level peaks in the n-9 and n-10 position.

¥

&
&
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At this stage it is also necessary to make decisions about samples that should be rerun
with either more or less amount of amplification product.

If a sample displays allele peaks just below the instrument detection thresho here is a

distinct possibility that the alleles can be identified after a repeated run wi ased
amplification product or higher injection parameters. Place the sample run sheet.
For PowerPlex Y, use 2 ul of amplified sample with the Rerun Mod 10 sec).

H. Preparing Samples for Printing

1. Display all samples and the positive and negative ¢ Wlth basepairs, peak
heights, and category names. The relevant allelic r is labeled with basepairs
and category names only.

2. Highlight all samples except theégb r Anadysthange Labels.

Sdect peak heights, basepalrs
3. Highlight the relevant AII

baepairs and categ rywq

Ensure that the view | @340 bp prior to printing.
Printing Controls

1.

2.

File=> print> OK->0K

6. Once printed, ensure that all alleles in the ladder are labeled. Manually enter the
basepair size if necessary and initial and date.
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J. Printing Samples
To print the electropherograms for samples, select all samples and print foIIowing steps
2-5 from the “Printing Controls” section.
K. Create a table by running the Create Table Macro.
1. Double click ‘Make Allele Table’ or press “Control +8”. The @&% open
once the macro has completed.
2. Compare the sample information in the table with t 1!|cat|on and the run
control sheet. If an error is detected at this point it e corrected as follows:
a. Open the dye/lane window “sampla@b
b. Place the cursor in the s@ info d correct the text
C. Clear the table by gm i he main menu, select Clear
Table

d. Select the appropp oIor ift clicking on the dye buttons or using
edit K

e. Run Create T?’{e Magro In.

3. Before printing the resul e sure the file is named properly, including initials.
Print the table with th es per Sheet” set to 4 and with the orientation set to
Landscape.

4, After the printi inished, undéite - quit Genotyper. Clicksave
Normally t are will place the Genotyper file to the folder from which the
data we rted. Make sure that the Genotyper is saved in the appropriate
folder

5. | Genotyper pages. Pull the rerun samples and list on the appropriate

sheet.

Have a supervisor review the analyzed run and get a signature on the editing and
control review sheets.

Revision History:
March 24, 2010 — Initial version of procedure.
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l. General Information for AmpFISTR® MiniFiler™ PCR Amplification

TheMiniFiler™ PCR Amplification Kitfrom Applied Biosystems is a miniature STR
(miniSTR) test that utilizes reduced size primers to target Amelogenin and ejght of the
larger STR loci amplified with Identifil&(D13S317, D7S820, D2S1338, DZ@,
D16S539, D18S51, CSF1PO and FGA). The MiniFNeamplification resu%d
amgicons that are significantly shorter in length than those produced efitifiler
(see Figure 1). MiniFiler™ can be used in conjunction wilttentifiler® %ver the
larger loci that typically drop-out due to sample degradation. It 0 be used for
samples that may be inhibited and show no amplification with )@1 iler

MiniFiler™ Multiplex Configuration using 5-d§gemistry

and Mobility Modifiers 6 W\
<

()
0137 -99 bﬁ &racing based on CE mobility
. 212 rRange based on alleles in

D7 .
allelic ladder

Arnel_ =
D2
D21

.
8 -157 b
S o] eom— Q\b
D18 #
| -201 b
CSF1PO ﬁ& -87 bp
FGA | s —— -87 b
FGA ext | i
m (’{& e @z aw
@ Size (bp)
Figure 1. A size reduction of MiniFilé¥ compared to the same STR loci in Identifleimage
from Appli systems’s “MiniFile™ Kit Multiplex Configuration,” 2006.
http://mdrkegtihg.appliedbiosystems.com/images/Produitirddites/Minifiler1 106/pdf/MplexConfig.pdf

rget DNA concentration for amplification using the MiniFilesystem is 500 pg.

The mnimum 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 MiniFiler™. It can be re-
extracted, reported as containing insufficient DNA, concentrated using a Microcon-100,
or possibly submitted for High Sensitivity testing (see Table 1
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TABLE 1: For MiniFiler™

Minimum Desired Template 100 pg

Template Volume for Amp 10 pL Q

Minimum Sample

Concentration in 200 pL 10.0 pg/uL \(LQ

Minimum Sample (1/
Concentration in 200 pL prior | 2.5 pg/pL Q

to Microconning* to 50 pL \
N

Minimum Sample
Concentration in 200 pL prior | 1.0 pg/uL
to Microconning** to 20 pL N

*  Sample concentratioprior to proce@‘whvith a I\f@ozon

100 and elution to 50 pL . 9
**  Sample concentratioprior to ’\E&Sing v@ icrocon

100 and elution to 20 uL

Since MiniFiler™ has a tenﬁe ar@)@tlon volume ofplQ the extraction negative

must have a quantitation valye of< 8 Lbg/pL Thus, if the extraction negative 3s0.1
pg/uL, it should be re-quantitatedN]f it fails again, the sample set must be re-extracted
prior to amplification (sed@ab

TABLE 2: (\Q
e Sensitivity of Extraction Negative
Amphﬂcaﬂ&n@tem Amplification Control Threshold
MiniFiler@\" 10 pg 0.10pg/pL in 10 pL

-

C)\§Q

QO
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I. Generation of Amplification Sheets

Amp sheets are generated by supervisors following review of quantification results.
Furthermore, samples may be submitted for amplification through aliquot request sheets.
Microsoft Excel macros may be employed to generate of these sheets. Diff t sheets
may be used, as described below, depending upon the throughput of e am.

A. MACRO X for Paperwork Preparation for Amplification wit %er""

1 Open the “RGAMP MACRO X” and the “Aliquot est Form for
MiniFiler” Excel files for samples ready to be d.

2. Copy all of the information from the “Aliqu§t Request Form for
MiniFiler” and paste as vaILSinto thes{ib MP MACRO X’ under the

“Paste MiniFiler” Worksheé
3. Click on the “MiniFijlel tos QeAmp worksheet and check all

entries for errors
| o OK

All changes, Sjtf mount of extract submitted during low and
high sample submigsion?’should be made in the “Paste MiniFiler” sheet.

4, Save the entire\!ﬁgro workbook in the appropriate folder.

\

B. Saving Amplil{aﬁon Sheets on the Network for Additional Samples

1. P @Hy full or completed amplification sheets may be saved as
d2&pendent sheets for subsequent sample additions by clicking the
amples” and amp sheet tab (via holding the ctrl button down). Both
00 sheets should now be highlighted white. Right click and select “move or

copy”.

O
Q 2. In this window, select “(new book)” in the “to book” window and check
“create a copy”. Click “OK”. Go to File, Save As and save into the
appropriate folder with the amplification system followed by “waiting for
amp” or “ready to amp”.
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3. Smples may be manually added to these sheets by individual analysts or

copied and Paste Special from re-quantification sheets or consolidated
from additional amplification sheets of the same type at the end of each
RotorGene run.

4. If any samples need to be submitted to amplification with amount
other than the optimal amount, the analyst can change ount of DNA
submitted by changing the value in the DNA column(ii\/\h amplification

sheet.
Q

Be aware that once the DNA amount is man dded to the
amplification sheet, the sheet will not be abl calculate the value from
the quantification value.

All other changes should&@me in \’Samples” sheet.
R *

5. When a macro amp ion s@ Is full the analyst may then fill in the
' appropriate blue cell in the “Samples”

amplification dategtta ime
sheet. Thiss OQ utoraélly populate the appropriate cells in the
Amplification t. C)

Any changes to t plification sheet should be done in the “Samples”

sheet. \$

6. Save t s@gas the time and date of the amplification as follows:
“mini09Q909.1100” for Minifiler amplifications, performed on September
9,2 at 11:00am. These completed amplification sheets should be
S in the “Amp Sheets”, “Amp Sheet Archive” folder.

7. @ supervisor should review all entries were entered correctly before
C)Q printing the Amplification sheet.

QO
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llI.  PCR Amplification — Sample Preparation

A.

Samples amplified with MiniFiler] reagents should be prepared with irradiated

TE™ Q
Prepare dilutions for each sample, if necessary, deouptoTable 3. '\

TABLE 3: Dilutions
Dilution Amount of DNA Amount of ed

Template (L) TE" )

0.25 3or (2 ~ 6)

0.2 2 "\ 8

0.1 2 ~\ 18

0.05 25 N X\ 475
0.04 Zor BN 10> 96 or (48)
0.02 2.0L, & g\f,‘ 98 or (49)
0.01 vy O 198
0.008 ,C4%r (2) Q\ 496 or (248)

2) O
The target DNA temptate an@)t for MiniFiléris 500 pg.

To calculate the amo%@template DNA and diluent to add, the following
formulas are used: Q

O Target A
A 9{@\ e T argetAmount (pg)

(Sample concentration, pg/puL)(Dilution factor)
amount of diluent to add to the reaction = 10 pL — amt of DNA (uL)

E mples with RotorGene valuésOgpg/uL but 20 pg/uL, aliquot 10 puL
ract.

B.Q Positive Control

For MiniFilerd, DO NOT make a dilution of the 100 pg/uL AmMBHR Control
DNA 007. Instead, combine 5 pL of the Control DNA with 5 pL of irradiated
TE™®. This yields a total volume of 10 pL with 500 pgtlie amplification.

Controlled versions of Department of Forensic Biolddgnuals only exist electronically on the

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

AMPLIFICATION USING THE MINIFILER SYSTEM

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 6 OF 9
C. Amplification Negative Control

10 pL of irradiated TEwill serve as an Amplification Negative Control.

D. Master Mix Preparation '\Q

1. Retrieve the MiniFilerl Primer Set and MiniFilé# Masterdl%om the
refrigerator and store in a Nalgene cooler on the be the lot
numbers of the reagents.

2. Vortex or pipet the reagents up and down se % imes to thoroughly mix
the reagents. After vortexing, centrifuge re s at full speed briefly to
ensure that no sample is trapped in the

3. Consult the amplification for t xact amount of MiniEil@rimer
Set and Master Mix tp a Thg@unt of reagents for one amplification

reaction is listed |% .

TABLE 4: Mi &gh PQP\anllflcatlon reagents for one sample
Re eﬁ’ Per reaction

MiniFiler O Prim 1 5.0 uL

MiniFiler 0 ix 10.0 pL
A

Reacti ’QTotaI: 15.0 uL

DNA ) 10.0 pL

E. Reage%@'d Sample Aliquot

1. ortex master mix to thoroughly mix. After vortexing, briefly tap or
C)Q centrifuge the master mix tube to ensure that no reagent is trapped in the
cap

3 2. Add 15pL of the MiniFiler] reaction mix to each of the stratalinked PCR
tubes that will be utilized, changing pipette tips and remixing reaction mix
as needed.

NOTE: Use a new sterile filter pipet tip for each sample addition.
Open only one tube at a time for sample addition.
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3. Arrange samples in a rack in precisely the positions they appear on the
sheet.

4. Witness step. Ensure that your samples are properly position%

5. Prior to adding sample or control, pipet each sample or ¢ Fbkup and
down several times to thoroughly mix. The final aqueo %Jme in the
PCR reaction mix tubes will be 25 pL. After additio \t DNA, cap
each sample before proceeding to the next tube. Q?T/

6. After all samples have been added, take the&%\o the amplified DNA

area for Thermal Cycling.
\
O
IV.  Thermal Cycling b \
o .0

1. Turn on the ABI Qwrmz{@r. (See manufacturer's instructions).
2. Choose the fgllo@b file&rder to amplify in MiniFiler

MiniFiler * \C)
User: casew{(

File: minj

v

PCR Cﬁd@ns for the Perkin EImer GeneAmp PCR System 9700

970&\" The mini file is as follows:
é@””:"er Soak at 95°C for 11 minutes
3
0 : Denature at 94°C for 20 secondp
0 User: casewk 30 Cycles: : Anneal at 59°C for 2 minutes
QO File: mini : Extend at 72°C for 1 minute

45 minute incubation at 60°C.
Storage soak indefinitely at 4°C
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3. 9700 Instructions
a. Place the tubes in the tray in the heat b{doknot add mineral

oil), slide the heated lid over the tubes, and fasten the lid by pulling
the handle forward. Make sure you use a tray that h 700
label. K

b. Start the run by performing the following step(s']>(1/

C. The main menu options are RUN CREA T UTIL USER.
To select an option, press the F key ) directly under that
menu option.

option (F5) to displ “Se ser Name” screen.

e. Use the ciw&&row@%ﬂghlight “casewk.” Select the
ACCEPT o (Fl)o

f. Select%?Ulc)BQn (F1).

g. Use the cir, r arrow pad to highlight the desired STR system.
Select t ART option (F1). The “Select Method Options”

screerQﬂ appear.

d. Verify that user is s;to “casev@ it is not, select the USER

h. ep)fy that the reaction volume is set2quL for MiniFiler] and
’Q[he ramp speed is set3600 (very important).

&

If all is correct, select the START option (F1).

0 J- The run will start when the heated cover reaches 103°C. The
OO screen will then display a flow chart of the run conditions. A
Q flashing line indicates the step being performed, hold time is
counted down. Cycle number is indicated at the top of the screen,
counting up.

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

AMPLIFICATION USING THE MINIFILER SYSTEM

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 90F9
k. Upon completion of the amplification, remove samples and press
the STOP button repeatedly until the “End of Run” screen is
displayed. Select the EXIT option (F5). Wipe any condensation
from the heat block with a Kimwipe and pull the lid closed to
prevent dust from collecting on the heat block. Turn K
instrument off. Q
NOTE:

in the container of 10% bleach container j ost-Amp

Place the microtube rack used to set-up theq% es for PCR
area in Room 714A.

Revision History:

March 24, 2010 — Initial version of procedure.
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CREATING A NEW PROJECT

1. Double click on the GeneMapper ID v3.2.1 icon on the analysis station desktop.

2. When prompted, enter your username and password.

3. The program will automatically open a new (blank) project. Th %\i@ indow is
called the “Project Window”. é%p

4. Click on File>Add Samples to Project...oCtrl+K . An W will open,
listing the drives or folders from which to add the sa the left.

5. Navigate to the proper drive, and choose the fold%{ contains the run folders or
der

samples that need to be analyzed. Select thg

List.
6 On the bottom right Click Ad e ch mples will now populate the
project. C\)Q ,\
[®)add samples to Project x|
Edit  Wiew
File= | =i Databaze I ,\\ ~Samples To Add:
Wy Corputer QJ = ||| B0 Hs2_2007-12-08_Do7e
314 Floppy (&)
ég Codis on 'ocmednacodis' (F:) Q
i DVD-RA Drive (D)
= FBiology on 'csc.nychetocffe\Cn FFileShare’ (M)

DR, Building
FEIOLOGY \'
FEIOLOGY _1
FBIOLOG‘.’

FEIOLO
nghS =
TA

Case Upchate

Archive STR Data
CASEWORK
ATHEM,
EHC) 2007
EH) Idertifiler

S0 Athensd 20607 7579

=2
HZZ2 200? 12 EIE EII:I?Q LI /

Add To List »=

- Clea_rl Add Add&ﬁnalyzel Cancell
Optionz... | = = =
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ANALYSIS SETTINGS

1. All defined settings must be used and can be referenced in Appendix D. Analysis

Method Editor and Appendix G. Default Table and Plot Settings.

2.

From the “Table Setting” drop-down menu in the toolbar, sele&él sh&

Project Window:

_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”@%“m |
E-SIProject Samples | Genotypes I e \) =
DHS4—QDD?' Statuz | Sample Mame Sample Type | Analysis Meth _ tancard Fun Marm I
1 I [BS-Allelic_Lacder |Sllelic Lacder |ID Anglysis _HD_GS500  |Hs4_20d-
2 I |BE-020507 1100F Positive Control 1D Angfiy E:E:ﬁi‘:g _HID_GSs00 |HS4_200
3 Iw  [67-ABI_Cortrol_C|Sample I@iDNA sis " b HD_zssm0 HZ4_200
4 I |68-ABI_Cortrol L |Sample . ‘\ lysiz  [Beraqlt _HID_3S500 HS4_200
5 I E9-ABI_Control _C Samplev\# Analysis & INS : _v D _Gaa00 a0
3. If the ladders, positive @ol, a ’Sative control have not yet been designated,
do so now underSarve Type®.
4, When there is more thangeNadder in a project, make sure each is designated as

“Allelic Ladder” in the
average the ladders

WL Ml b &  Tebleceting  angfsis view
Project Sarples |
CRun_wwats Statuz |Sample File Sample Mame Sample Type | Analysiz Method  |Panel Size Standard
1 !k 01 -AllelicLacddert |01-AllelicLadder [Allelic Ladder  |Co, Pro+ Analysis |Profiler_Plus_w2 |CE_F_HID_GS301 A
2 h 02-poscontrol 4. |02-poscontrol! 4. |Positive Control | Co, Pro+ Analysiz | Profiler_Plus_»2 |CE_F_HID_GSS0
3 l’ﬂ' O3-arnpregl 407 |03-atmphnedg] 407 |Megative Contre | Co, Pro+ Analysis |Profiler_Plus_v2 |CE_F_HID_GSS0
4 l’ﬁ 042601 7JDP- |04-QCBox 7JDP- |Sample Co, Pro+ Analysis |Profiler_Plus_v2 (CE_F_HID_GZ50
5 !1,; 05-2CB0x1 TJDP- |05-2CEox1 7TJDP- |Sample Co, Pro+ Analysiz |Profiler_Plus_»2 |CE_F_HID_GSS0
[=] - NE MrRAATIND INE CrrReed T IR0 T avanla me Dema Momalusis [Deafilar Dhos w0 ICF FOHID oo
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5. Fill in the correct analysis method, panel, and size standard following the table

below. Once the analysis method, panel, and size standard have been chosen for
the first sample, you can fill down the same information by selecting all three
columns. Do this by selecting the title row of the columns and then while holding
down the left mouse button drag across the three columns, the selec%:olumns
will be highlighted blue. Next, click on Ed# Fill Down or Ctrl+D. \

System Analysis Method Panel \ tandard
Identifiler 28 Cycles | ID Analysis ID28 @\ 50-340
Identifiler 31 Cycles | ID Analysis ID31 _ 1Z-250-340
MiniFiler MiniFiler Analysis | MiniFiler_GS5@mW\| L1Z-250-340
PowerPlexY PowerPlexY PowerY v~ | 1ILS600
6. The last two columns on the right ;the Proj doe user defined
columns with information that is do the 3130x! run sheet. If these
columns are blank fill them uwm he iate information.

N\

a. In UD2 type the t@bel &

b. In UD3 typet@a a e@atsample.
I

7. A green arrow in the Stat of each sample means that the data is ready
to be analyzed. Click green arrawthe toolbar. A “save project”
prompt will pop-up asig§ for the run to be named.
Run
Q,

@) GeneMapper ID v3.2.1 - *Untiiicd - gmid Is Logged In

File Edit A&nalysis  Wiew Elp

% I J_l_l M ‘ Tahle Setting: | Analysiz View v m @ % B

e project with the same name of the run i.e. Stripes09-098ID or
30607_78N. Click OKo start analysis.

8.

8“[ he progress of the analysis can be seen at the bottom of the project window in
the progress status bar. Once analysis is finished the blue progress bar will stop,
and the bottom left corner of the screen will read “Analysis Completed.”
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C. VIEWING ANALYZED DATA

Samples View — Overall Sample Quality Flags

1. In theProject Windowunder the Samplesb, the columns to the right sige with
colored shapes are Process Quality Value (PQV) flags. These flag g&ot replace
our method for editing samples. Each sample must still be view smyedited.

The flags are simply a tool to draw your attention to samples { %e analysis
problems therefore assisting you with initial analysis, and gek\

2. ThePass(green square) symbol indicates that no pro ts. If a yellow
“check” flag, or a red “low quality” flag result in any, olumns, refer to the
appendix A — “Quality Flags” for a description of t S and the problems they
identify. Whether a problem is flagged or not, to the sizing section of the
manual to individually check each &ize stand

Samples tab Quiality Flags
Project Window:
[#)GeneMapper ID ¥3.2.1 - Nobr 050907 _96-97 - gmid Is ' ogy~a In -(a] x| )
File Edit Analysis Wiew Tgfls Help 9 n
e = @ || B = i 1| | [ s & 1o N | |[anaiyeis view B B& s |
E-SIProjed | Samples I Geng{ypegl \ ’
g" [Status |Sample Mame  [Sample Type | AMysiz Method [Panel |Size Standard RunMame |SQO |SFNF |SMF [0S (33
.
2 34-A050207 1600 | Positive Dwedialysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B []
3 35-A050207 1601 | Positiv Analysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B []
4 36-AEI_Cortrol_C SN VD Analysiz D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
37-AEI_CorirgP s I &nalysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0
5 _Cortrg TSl L G5_HID_ B HE H m m
6 35-AEI_Cortriy | Sghple I &nalysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
7 38-2E_9¢trol_C|Sample I &nalysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
8 40-A1_ I_L | Sample I &nalysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
9 | Eartral_L|Sample I &nalysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
10 *lelic_Ladder | Alelic Ladder |0 Analysiz D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
11 \\\so-Ausnzomsu[ Pastive Cantral |ID Analysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
.&\ 51-A050207 160t |Posttive Contral |ID Analysiz D28 |CE_GS_HID_GSS00 |Mobel_2007-0 H B B B
1 £1-Buc27_250pg | Sample I &nalysis D28 |CE_GS_HID_GSS00 |Mobel_2007-0
o Ap 25ipg Samd v 65D E E mm|®
alys] Mleted. St

{_

<&
&
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D. SIZING

1. Select all of the samples in the Sampkds by clicking on Edi® Select All.

2. Next, click on the Sizing icon and the Size Match Editandow will oper%

Sizing icon 'i\

(*] GeneMapper ID v3.2.1 - Untitled - gmid Is ' .gged In
File Edit Analysis View Tools Help \(\ /

Iﬁ( = @ % % Mlﬁﬁ J_l_l @ M P’ 6 Tahle Setting: |Lnalysis Wiew vv m @ % ER

Size Matches tab
Size Match Editor window:

(#)size Match Editor
File Edit “iew Tools

X HE||

01-_¢ | size Matches | 2

150 360 400 as0
qzg 150

2
000 100 O
75

490500

R ' _&hn - sooo T soo0 ’ T om0 _ ’ -
V=

A I _ ]
oK | Cancel | Apply |

the arrow keys, scroll through the samples on the left column and check the

3 \
&ng for each sample in the Size Matckeds. The sizing is displayed as a plot
&With the base pairs displayed above each peak. See Appendix F for a reference

of size standards.
Yv a. Identifiler samples are run with LIZ 500 and should not have the 250 bp or

340 bp size standard labeled. At least the 100bp to 450bp peaks must be
present for proper sizing.
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b. MiniFiler samples are run with LIZ 500 and should not have the 250 bp or
340 bp size standard labeled. At least the 75bp to 400bp peaks must be
present for proper sizing.

C. PowerPlexY samples are run with ILS600 and at least the 60 5bp size
standard peaks must be present for proper sizing.

4, Red octagon symbol in the SQ column of the project win
In some cases you may still be able to use this data by ng the size standard
for that sample. For instructions on how to re-label ich have been
incorrectly labeled, see the Appendix E — Troubles section of this manual.

5. While still in the Size Match Editor window d
standard has been inspected by s ctlng

Ctrl+Shift+O ; Click Apply a K
then automatlcally close. A*K&
(SQO) for each sample

ng th&
reviewed.

that each sample size

ride All SQ” or

e Match Editor window will

ear in the sizing quality check box
size standard for each sample has been

Project Window:

() GeneMapper ID v3.2.1 - *Esther041706_267L_251_0.1 - gmid Is Logged In 1ol x|

Ele Edit Analysis Wew Tools Help \/

@F@@]H%% ‘M[MJ_L[H@MH"HTENES i alysis View LI@H@%H\i

[=F-EProject Samples | Genctypes I P
Status | Sample Name Satnple Type alEis Whﬁd Panel Size Standard Run Mame SE0 | SFMF O |SME 05 56 UD1 |uD2  |uDs

1 01-Allelic Ladder |Sample ( o] Ari D25 LIZ-250-340 Copy of Run_ }( . . . .
2 02-2041307 101£ | Positive Cnmnlesls D28 LIZ-250-340 Copy of Run_ }( . . . .
3 03-A041307 101% | Megsti artre|ID Analysis D28 LIZ-250-340 Copy of Run_ x . . . .
4 04-Comp 28-38 |5 D Analysis 028 LIZ-250-340 Copy of Run_ )( . . . .
5 \ i [[es) LIZ-250-340 Copy of Run_ x . . . .
[ Sarale LIZ-250-340 _ B B E M

BN ©

Analysis Completed. - \ | |

pplied the SQO, press the green analyze button in the toolbar to finish the sizing
quality override.

EQ@ green triangle appears in the status column for any of the samples after you

&
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E. PLOT VIEWS

Samples Plot — Reviewing Ladders, Controls, and Samples

1. First, check the ladders and controls in the project using the following-steps. If a
project contains more than one allelic ladder, each ladder must be ed and
pass analysis. Then repeat the steps for the samples. See AD@F for a

v

high and normal),
ct Window
ct K.

reference of allelic ladders and positive controls.

2. If there are two positive controls of the same date and ti
you can remove one by selecting it in the Samfabsof
then from the pull down menu select EditB2lete fr

ple rows you want to

the plot bM”!”!':Jirm display
se the shift key or tttd key

3. In the Samples tab of the Project Windselect t

view (i.e. ladders, controls, or sar@es) th
the plots (Analysis =Display FR@)I’ Cuyl

to select multiple samples. ‘\

Ploeiﬁﬁ

n amples tab

Project Window:

B[

Tahle Settin: |Analysis gy w | m @ = R

i@ BE
= EJProject
CTRun_ wvats:

Samplexd
Display Plots I

7 |Sample Mame |Sample Type | Analysis Method |Panel
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“Plot Setting” dropdown list

Plct Setting: [0 Analysis ) =1 FA || Pancs [z St e e g R ——

[T PN TS =
Sample Name ]sq_uF [sa =
34 A050207 1600PELc [ [ [ ‘7 \%
CESIITS [DEIS Zoom From [a0 o [ss0 —
Right click
in this area
for x-axis
zooming
5. Adjust the window z by rj Ing above the plot pane and using the X
Axis Zooming dialog Rox to mto a specific range. Alternatively, hover the
mouse above the panel; i wi ange into a magnifying glass that can be used to
draw a box around a s area to zoom in.
6. If you still have “ for labels”, for example when you have many alleles

per locus suchfa
“Genotype

Allelic Ladder, it may be easier to review the sample in the
described in Appendix E — Troubleshooting Guide, 3.

Locus Specific Quality Flagehe Genotypes Plot is an

option showing each locus in a separate pane. The locus specific
can only be viewed in the Genotypes Plot window.

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 Wotdow or the Genotypes
window or minimize back and forth between these views to facilitat

Analysis.”)

2. Left click on the allele in question to select it.

3. To edit the allele you must right click on it while it |@ hted and you will see

SIS
Just ensure that you are using the correct view settings (“Analﬁ\ " or “Mini

a list of three choices — Delete Allele(s); Renam History.
66-_BUD_03 5 |55 Positive Condrdl 0702703 111| ~ ( [
[+ ] DEsIT® JDZIEIT ] [DIZSEL g -
2000 100 200 ¢ 200 ‘ ‘ 400 S00
L YO
. i 323:?K O
Left click \'
‘‘‘‘‘ to select /‘W:W le
66-_B02_03 fsa |ﬂﬂ Positive Cond mzms ‘Y‘ d
54@1511 [DIBSEL
N l .l
O
;Uf}' Delete Allelers)
Right click |Gl )
Q: to edit 7 e
4, Select Rename Allel@enother drop down menu will appear listing all of the

possible choices for alleles at that locus includidggand Custom
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5. If the sample has been labeled an Off Ladder (OL), choose “?”. If the peak has

been given an allele call, chose that same allele call from the drop-down list.

For example, if a pull-up peak has been labeled a 7, highlight the 7 then right
click and rename the allele 7 from the drop-down menu. This is don that the

reviewer can see what the allele was originally called. \
6. A dialog box will then prompt you for an Edit Allele Commen box enter
the code for the allele edit (see Appendix B for a list of edi es).

7. Click OK.

sssss

Q ou will notice on the electropherogram that the peak has been labeled as
Q follows: “changed”, the allele call, base pair, and RFU, followed by the

Q, corresponding edit code.

Yy
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0. If you are removing all the peaks in the entire sample because it needs to be rerun,

10.

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 the

electronic rerun sheet.

a. To delete a range of peaks, select the first peak of the range, while the
first peak is still highlighted, drag a box across the range of @lo select

. When

b. If the removed peaks need to be put back in, hig
samples from the Samples tab in the project . From the Analysis
drop down menu, select “Analyze Selected U gesjop up window

will ask for confirmation and state the actign ¢gmot be undone. Click

OK. Edit the sample(s) appropriately, action is done as a change
to the original project, th@no ne

ne necessary

ange the project name.
Create new tables andr. ortt

NOTE: |If you are remo vera@s at a single locus but not from the

entire sample @oyiot sel e Delete Allele(s) option. You must still
select the F?&me this is the only way to electronically track
the edits aft&r you the project to Excel. Only the reviewer will
actually delete & es.

IMPORTANT: The ed alleles must be conserved for the reviewer.

ect.

If you mistakehly te a peak instead of renaming it first try to undo by

selectingedi e drop down menu then selaotdo. You can undo as many
changes made while that plot window was open, but if you close and re-
open th window you will not be able to undo.

T t a deleted peak back to the original allele call, select the peak, right click,

$ oose add allele call when prompted foadd allele commenieave it
nk.
Qy . The original allele call will be added to the peak but the word “changed”

will still appear in the label.

b. The word “changed” will not appear in the printed electropherogram, but
it will appear in the electronic editing sheet as a sample entry with no edit
comment.
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C. When the editing sheet is generated, scan through the sheet for any sample

entries without edit comments these are the peaks that were added back in.
Manually remove them from the worksheet before you print.

12. Once editing has been completed you can view the edits in the Gen es table.
This table contains all of the alleles, sizes, and edits for all of the s . Upto
15 edits can be captured per locus.

1. Ifasamplen be rerun, this too is electronically noted. Close the Sample
Plotswindo return to the Samples tab in the Project Window

enter rerun code in UD1
Project Wigady

KIQVVY . \ -
e ——

1- 7147 3030607_63M - gmid Is Logged In

0| G| b & [rwwsars] [Fomron B e
<
Samples | Genotypes. |
[Status [Sampl [Sampls Nam [Sample Type [ Specimen Catey[Analysis Method anel [Sizs Standard Run Name (500 [SNF[UDT [UDZ[UD3
1 CE_G! 500 [ 200 ﬂ 0
2 34-020207 1800F |34-020207 1 800F |Fostive Cortral |no export ID Analysis ientifiler_ CE_G5_HD_GSS00  |Run_HS3 200 3¢ | |  |FEs |-
3 35020207 1800F | 35-020207 1 300F |Postive Cortral | no export ID Anclysis Ileritifler vz CE G5 HD GSSI0  |Fun HE3 20 % (g [0 PEMic)-
4 36-ABI_Control_C | 36-AB1_Cortrol_C [Sample o expart ID Analysis Ieniifiler_v2 CE_CE HD_BES00  |Fun HE3 20 % | PEE2(GC
5 37-ABI_Control_C | 37-AE_Cortrol_C |Samgle o expart ID Analysis Iieritfler_v2 CEGSHDGSSI0 R HEIaN } g | PEB2jaC
G 36-ABI_Control_C | 38-AB1_Cortrol_C [Sample o expart ID Aralysis Ieriifler_v2 CE_G5 HD GSS00  |Run HS3 200 ) | |OL [PE0T[aC
7 38-ABI_Control_C |38-AB1_Cortrol_C |Sample o expart ID Analysis Ieriifler_v2 CEGSHD_BSSI0  |Run S0 @ [0 PEOT|ac
o 40-4B1_Control L |40-4E1_Cortrol T |Samgle o export ID Arialysis Ileritifler vz CE G5 HD GSSI0  |Run HE3 2N} (g [0 PEDT|aC

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

GENEMAPPER ID ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 13 OF 23
2. Each sample scheduled for rerun must contain a code in column UD1. The first

figure of the code stands for tkample status, the second figuséands for the
multiplex system of the sample, and the third figure stands forehen
parameter. The following are a few examples:

a. A sample was overblown and all peaks were removed. It sho%e rerun
at a 1/10 dilution in Identifiler. Rerun Code: *ID ?\\r

b. An ID28 sample contained an off-ladder allele and nee erun
normal in Identifiler. Rerun Code: "I. %

C. An ID31 sample has a poor size standard and need rerun at the
normal parameter. Rerun Code: #IN

d. A sample has already been rerun once and th d time still produces
an off ladder allele, therefore it will ndse reru un code: "N/A

3. After entering a code, click outside of the cel| f data to export properly.

4, See the Appendixes B and C f §mp of edit, system, and rerun codes.
Exporting Data for Tables C\)Q\ ,@

1. To export this inforrr?éﬂ for%bsQ%Pue Combined Tabtegel workbook:

a. First, in the Projem owmake sure the table setting drop down menu
is set to “Case n this view you will notice an additional category
column “Spegi ategory” this column should be set to “no export” for

e 2Export Combined Table This table combines the
ation from the Samplégble and the editing information from

th ypetable.

no

Sel e’appropriate run folder and check the run name contains the initials of

tl‘% on analyzing the run.

3 file must be exported as Text-tab delimited (.txt). Ensure this is selected and
C?y lick “Export Combined Table.”

&
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Casework table setting
Project Window:

~lE|| 8 & =

Creating the Allele, Edit, and Rerun Tables %

1. Minimize the GeneMapper@® am . U create the tables from the
Excel worksheet. ‘

2. Open the “Combined T. ex kbook specific for the system you are
analyzing. For Iden ex Y, you will open the workbook named
“CombinedTables-ID- iniFiler the workbook is named “Combined
Tables-Mini”. &/

soft Excel - CombinedTables-1D-¥M1 [Read-Oniy] N _[8]x]

@jﬂ Edit Wiew Insert Formst  Tools  Data  Window  Help

NS HE GRS a % m- S ) N, % ﬂlZS%v‘gng,Aﬂal -4 - B Z U|=E==5% 1+ %% ie) A'g
AS3 - 13
A [ B y aalis\"> 4 D I E [ E ] G [ H [ 1 [ 1 [ K [=
1
(22
3 | 1. Import text file of c@ tables from GMID into tab "IMPORT" (starting at cell A1) Prepidata
a4
5 |2. Click button "prx@ A
6
7 |3.Click the t bWttons to create each table Make Allele Make Edit Make Rerun
8 Table Table Table I
9 |4. Save @ook using "Save as" with name of run
QI tables have been created, click on the table tabs below, check the data for accuracy, and then print

6 The worksheet opens to the Instructiciad. Before pressing any of the buttons
you need to import your data into the “Import” sheet.

Yy

a. On the bottom of the worksheet select the “IMPORT” tab. Then in the
menu bar, select Datalmport External Data> Import Data.
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b.

Navigate to the folder that contains the *fikd that you exported. Click
Open

C. In the Text Import Wizartox, click Finish
d. In thelmport Data box, click OK

Text Import Wizard - Step 1 of 3 2lxl %
The Text Wizard has determined that your data is Delimited.

If this is correct, choose Mext, or choose the data bype that best describes your data, \
riginal data bype

Choo: ile bype that best describes vour data:

[l di - Characters such as commas or tabs separate each figld, \

9l _\H'th - Fields are aligned in columns with spaces between each field.

Stark impork at powe: 1 5‘ File: origin: I 437 1 OEM United States j

Preview of file M:\HighSens_DatalGenemapper datald...\RudyD6-CDGCom2Pra MLS bxt, @

pratus0fauple FileOSauple NameOSample TypeOSpecimen Categorylin; ot
[FALSEOS3-_ A0S 0l. f5al33- Allelic Ladder OAllelic Ladder0Ono expo.

[FALSEO33-_AO5 01. f5al33- Allelic Ladder OAllelic LadderOno exzpo
[FALSEOZ3-_AOE

:Dl.fsaDSS— Allelic Ladder OAllelic LadderOno axpo %
[FALSEO33-_AOE_01. fsal33- Allelic Ladder OAllelic Ladderno expo t

Jn Te Jeo oo =

-
2|

p
o i |w
Import Data X| Q\ @
Where do vou wank to put the data? ok Q§

L
&

| t

(%' Existing warkshesk: 1

Cancel

[
" Mew warkshest

Create a PivobTable report. ..

F'[operties...l Parameters...l Eft Cues’y

4. After

EQ o0 make the Allele table, Editing table, and Rerun table, click on the appropriate
Q buttons.

%’. Review the data in the Allele table; make sure each allele lines up under the
E ’ correct column corresponding to its locus. Each cell accommodates 15 alleles per
locus. Resize the cells if necessary to view all the alleles present. If a sample has

more than 15 alleles present at a locus, you must manually enter the remaining
alleles.
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7. Review the edits in the Edit table; scan through the sheet and make sure all the

sample entries have edit comments. If there are entries with no edit comment it is
possible that the code was mistyped or inadvertently left out by the analyst. Also,
peaks that were mistakenly deleted and subsequently re-labeled will appear as an
edit entry without an edit comment. Manually make these correction the

worksheet before you print. \

8. Finally, make sure that the sample names are legible, and n s&r in any of the
worksheets. Resize the cells or shrink the font to fit if nec
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0. Print the Allele table, Edit table, and Rerun table, then paperclip them to the

10.

3130A run sheet to submit for second review. Initial and date where appropriate.

To make the data available for review, the project needs to be exported from the
Oracle database and placed on the network. Once on the network, tiieateviewer
will have to re-import the project into a local Genemapper station b&% eing
able to review.

Exporting a Project @S@p
1. Click on Tools »>GeneMapper Manager (Ctrl+M) or clj & e GeneMappe

Manager icon.

e

/" A new window will
ave in” drop down box. In
he “Files of tyjpek should

Select the project to export and click the “Expo
open. Navigate to the 3130xun folder throug
the “File name” box type in the of the
be defaulted to Java serialized{Ne/(*
SO

O
&

&
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folder
Po'ec_t Window:

eneMapper ID vi2 1 - A

File Edit  Analysis Wiew Tools Help

GeneMapper Manager icon

enallsZous_ i

Save in your 3130x! run

N [m] 23|

Ei( = @ | | % Dﬂl || J!ljlllﬁ_ﬁ J_l_l || EQ || fie= ‘ ||Tab|eSeﬂihg:| ||Analysis‘v’iew

A\
1| oM

ERET

Samples | Genotypes I

[ A\ .

|Status [Sample Mame [Sample Type |Analysis Methad |[Panel  [Size Standard [Runtame (500 [SFMF [gfF (o) Sed b1 [upz [ups
" GeneMapper Manager =
i —I‘ Fun_HS2_ 200 % | [l =]
Projects | Analysis Methods | Table Settings | Plct Settings | Matrices | Size Standards | Run_HS2_20t| 3¢ ]
Project Last Saved Crvner # of Sample
Py e [ ] S g |4uuu—ua—44 (R e W T 1T !u Run_H=2_20C x‘ . .

AL16_ID31 -3k 22zec

2008-09-22 1:35:335:0 | gmid

Athenall 2805_6M

2008-02-26 11:34:2 | gmicl i

Athenal32805_59H

2005-04-08 13144 | gmicl

[0 Run_HS2_2005-0 Q 5

f_E::Export Project <AthenaD32905_38L._ 471.

- N v

Athenal32o0s_38IR

Athenal33105_66H

2009-01-06 11:43:0

2008-04-05 1

Athenal20307_60-61H

2005-10-14 12:05:1

Athenal 20307 _B0-61H JT

2008-11-1216:26:2

Athenat 20407 _67N

2008-10-14 12:50:2

Athenal20407_E7H JT

2008-11-1310:30:4

Athenal20407_B8L

2005-10-1511:06:

Rename... Save bz

20

o

File name:

\0‘\

Jathen

32005 _38IR_JT

Save |

Files of type: |J7£serialized file (*.er)

LI Cancel |

Snalysis Completed.

EDITIN

a Project

C
3

/

Type in the name of your run

IEWER

GeneMapper.

w

Select your project and click Open

Im
QTO import the project, open the GeneMapper Manager and click Import.

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

To open the project you just imported, click F¥Open Project (Ctrl + O).
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Yy

Electronic Editing - Reviewer

1.

The reviewer should check the edits on the editing sheet against the electronic
data.

To display the sample plots, highlight all samples and click the “PIM&/“
button or click “Analysis a Display Plots”. For more detailed i?_%%fa\tl n, refer

to Section E “Plot Views”

a list of all the
See “Appendix E —

The software always keeps the original allele assignme
changes made. If desired, the allele history can be v
Troubleshooting Guide, 6. Allele Historyor instructi

et, the reviewer should
tial and date the correction.

To change, revert, or add an edit into the pri

handwrite the correction into the eé}table,
In the GMID project, to rev n edit back to the original allele call, left

click on the allele to selec\tNhen ri ick to Rename Allafeother drop

down menu will appear,é1 tytg all possible choices for alleles at that locus.

Select the correct alyg SSi n% re-label the peak. This change will still be
added to the history oOf that a@y

NOTE: Peaks can &ed and deleted together. For example when a sample

Q) . . .
(‘y g analyst disagrees with the removal of all peaks made during the

Jis, the reviewer should not complete the review. Have the analyzing
0 back to the project and reanalyze the affected sample(s), re-export the
nd create new allele, edit and rerun tables and re-submit for review. The
iewer should then review the entire project again.

6;2 Once the reviewer approves all the edits, the peaks that are slated to be removed

Q,

should be deleted by selecting the peaks individually and using the Delete key.
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7. A “Delete Allele Comment” box will pop-up. This can be left blank if you agree

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 c%tebe
recreated. Therefore, Re-Save the project as the run name with N d”
after the analyst’s initials so the original edited project is not logt

section, Section
bles, the control
essary, electronically

9. Print out the electropherograms using the instructions in th{e
H Printing. The reviewer will sign off on the editing an
review sheet, and initial the electropherogram pages

correct, reprint, and initial the allele table if editing were made that affect
this table.

10.  Export the new project to the run foNer on ork as described in the
previous section.

11.  Once the project is expor elete& the project window in the
GeneMapper Manager..&

12. Changes to any reviewed pr§j an be saved under the same “reviewed” name.
However, the affected p st be hand initialed by the analyst making the
changes.

H. PRINTING ®
The following are the@ettings for the printer that can be checked by selecting File
PATEmU, then Page Seftlnde in the Samples Plotew.

Table Tab Plot Tab
ﬂ Page Setup ﬂ

Page Order

" Honor plots per pane
%' Print colurn first

" Szl
€ Prirt row first

" Medium

[V Use Screen Font
Q " Large
Yy [ Prirt Al Data

I™ Start New Page

Page Setup... | Qi | Cancel | Page Setup... | QK | Cancel |
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Page Setup x|

~hiedia

Size: (M

Kl

Source: IAutomatically Select

~Oriertation ~hdar i \%

[A] & portrait

Ieft (iny  right (in)

= &
X

" |Revetse Partrait top (iny  hottom (in)

[025 Jo2s

[¥4 ¢ Reverse Landscape

Ok | Cancel | &
Printing: ID28, PowerPlexY, and M‘Irﬁ .

1. Printing is done separate&z he a @dders, controls, and samples. Each
dlelic ladder in a proje& t be

2. In theProject Windo nd;r t%&empldab, select only the rows you want to

print.
3. Click the plots butto@”
4. In the Sampleg P indow, select the plot setting from the drop down list

according tegt stem and sample type you need:

elic Ladder Print - ID Controls Print - ID 28 Samples

PY Allelic Ladder Print - PPY Controls Print - ID 31 Samples
= Mini Allelic Ladder | Print - Mini Controls | Print - PPY Samples
Print - Mini Samples

Notice that the font size is reduced to accommodate the print setting. This setting
will add the appropriate labels to each peak for printing.

6. Zoom to the appropriate range by using the X-Axis Zooming dialog box to set the
plot to the correct range listed in the table below:

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

GENEMAPPER ID ANALYSIS

DATE EFFECTIVE APPROVED BY PAGE
03-24-2010 EUGENE LIEN 22 OF 23

X-Axis Zooming:

Identifiler Zoom from 90 to 370
PowerPlexY Zoom from 75 to 340
MiniFiler Zoom from 68 to 300

7. Select Filefrom the drop down menu, and then prcirl+P).

N

8. If the peaks appear unusually small against the baseline in t
electropherogram, follow the additional instructions in Ap
Troubleshooting, 4. Printingand re-print the affected pa%g

Printing: ID31 Samples %

1. For ID31 Allelic Ladders and Controls, use the
for printing the Samples.

Mt views. Continue below

2. In theProject Windowunder t@@ Select the replicates of one sample
and its corresponding po ampl “trigger_swab_a”, “trigger_swab_b”,
“trigger_swab_c”, and “ r_sw th")

3. Click the plots buttonE
4, In the Samples Plot Wir@Select the plot setting from the drop down list titled
“Print — ID31 Sampl

5. Notice that in ples Plot tool bar only the blue dye is selected. This is
because o ill be printed at a time for these sample replicates.

6. Using t is Zooming dialog box, set the plot to zoom from 90 to 370.
7. S @Iefrom the drop down menu, and then picirl+P).

8. @he peaks appear unusually small against the baseline in the printed
Q lectropherogram, follow the additional instructions in Appendix E.
Q Troubleshooting Guide, 4. Printing, and re-print the affected pages.

% In the Samples Plot tool bar, unselect the blue dye by clicking it, and select the
Yy green dye. With only the green dye selected repeat steps 5 and 6 for the green
dye. Then repeat steps 5 and 6 for the yellow dye, red dye and orange dyes
individually.
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10.  After all colors have been printed for one triplicate sample, repeat steps 1 through
7 for the next sample in the injection until all samples in that run have been
printed.

Revision History:
March 24, 2010 — Initial version of procedure.
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A. Preparation of 3130xl sheet

On the “3130Sheet” tab, type the appropriate System into the “Sys” column of the first
row of the injection. Once the first row of the injection is filled, the rest of the_injection
should automatically populate with the same System code.

N
Table 1 (\Q

Amplification Specification | Run Module Code|  Par \elrﬁ
System/Cycle) ' i/
MiniFiler™ Normal F 0 sec

60‘

B. Master Mix and Sample Addition for MiniFiler™ é

1. Prepare one master mix for all s&es, ive and positive controls, and allelic
ladders as specified in the tab,& lo er mix calculation: add 8.7 pL HiDi +
0.3 pL LIZ500 standard pIe)K

# Samples + IDi Form LIZ500 Std
ML per sample) (0.3 pL per sample)
157 W 6 puL
32 {’\\, 206 (L 11 L
48~ Q 436 L 16 L
N 575 20 1L
QSEO 714 L 25 L
7 o6 853 (L 30 L
AJ
N 110 992 1L 35 L
Cﬁr 128 1132 W 40 uL

3 NOTE: HiDi Formamide cannot be re-frozen.

2. Obtain a reaction plate and label the side with the name used for the Sample Sheet
with a sharpie and place the plate in an amplification tray or the plate base.
Aliquot 9 pL of mastermix to eachwell.
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C. Adding Samples:

1. Arrange amplified samples in a 96-well rack according to how they will be loaded
into the 96- well reaction plate. Sample order is as follows: A1, B1, C1, D1... G1,
H1, A2, B2, C2...G2, H2, A3, B3, C3, etc. Thus the plate is loaded 'r@olumnar
manner where the first injection corresponds to wells A1-H2, theé\nd A3-H4

and so on. (1/

2. Have someone witness the tube setup by comparing the, bels and positions
indicated on the sample sheet with the tube labels and ions of the tubes
themselves.

Q
\0K

3. Aliquot the following:

Allelic Ladder: L
Positive/Negative C t 1 KQ
Samples: \Q\ é

4, When adding PCR pro &@Qre to pipette the solution directly into the

formamide and gent%sh ette tip up and down a few times to mix it.

5. If an injection has Ies:@% samples, add 10uL of eith®€),dHDi

formamide, or maste o all unused wells within that injection.

\

D. Denature/Chill — For @Filer”" After Sample Addition:

1. Once all samples have been added to the plate, place a new 96-well Septa
overt action plate and firmly press the septa into place.

2. @plate in centrifuge at 1000 RPM for one minute.

QO
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3. For Denature/Chill:

a. Place the plate on a 9700 Thermal Cycler (Make sure to keep the Thermal
Cycler lid off of the sample tray to prevent the septa from heating up).

b. Select the “denature/chill” program. Make sure the volume i?\%to 10
pL.

C. PressRun on the Thermal Cycler. The program will he
samples at $& for 5 minutes followed by a quick chi
run indefinitely, but the plate should be left on the
min). \)

d. While the denature/chill is occurring, you Cabqu n the oven on the ABI

313K.

E. 313kl Settings é

313l visible settings: EP vojta 5kV/+
EP cur, ﬁ(nos Xue)

Lasé?\?gver
(no set value)

rature 60°C

Expected values are: current constant around 120 g\ 160
0 er current: 5.0A + 1.0

It is good practice ;o\'GO)itor the initial injections in order to detect problems.
Table 2 O

\% F
Oven Te ‘Q 60°C

Pre-Rgm\/oltage 15.0 kV
Time 180 sec
lon Voltage 3 kV

Infection Time 10 sec
Run Voltage 15 kV
Run Time 1500 sec

Revision History:
March 24, 2010 — Initial version of procedure.
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The Pass(green square) symbol indicates that no problem exists. The Qe triangle)

symbol appears when there are problematic components such as missing size standards, or off-
scale data. The Low Qualitgred octagon) symbol appears when the result falls below the
defined threshold.

Whether you identify a size standard problem or not, proceed to the sizing sectio?@ne manual
to individually check each size standard.

The following flags are visible in the Project Windowith the “Samples” tab"t}((eléed:

Quality Flag in “Samples” tab Code %)\Q

Sizing Quality Override — This check
box marks the samples that have had the K
size standard quality score overridden. S@
This box can also be used to ingigate if \
the size standard has been r, it ed. @

Sample File Not Founds ikthe soft

cannot locate the .fsajff hat

correspond to a proj a yelloyOheck”  SFNF
flag is displayed. port n intp
the GeneMap softyfar

Size Standard Not FQunéaA yellow
“check” flag is displ when no size
standard is found j sample. If a sige
standard has f it will be assigned pn ~ SNF
SQ value of d “no sizing data” wi

be disp he “samples plot”
windo )

v

Off 3ale— This flag directs your

a ion to overblown peaks whose
ight [RFU] exceeds the range of the
lection instrument.

0 Sizing Quality — Values closest to 1.0

are denoted by a green “pass” flag.

oS

=R

O Questionable data is within the range d
0.25 and 0.75, and indicated with a

Q yellow “check” flag. Low quality data i
within the range of 0.0 — 0.25 and
denoted by a red flag. If the RFU of th
size standard falls below our detection
threshold, it will be assigned an SQ valpe
of 0.0, and the corresponding sample will
display “no sizing data” in the “sampleq
plot” window.

SQ

1%
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These flags are intended to draw your attention to samples that have analysis problems. These
flags do not replace our method for editing samples. Each sample must still be viewed and
edited. If you identify a problem in a sample that can be edited, proceed to the editing section of
this manual.

The following flags are visible in the Plot Viewith the “Genotypes”tab selected: ?\Q

Quality Flag in “Genotypes” tab Code \(1/
Allele Display Overflow — This check
box indicates that there are more alleles ADO \
at this locus than are displayed in the

current window view. Q

Allele Edit — This box is checke® when O
the allelic calls have been edit the E

analyst in the plot view pa

Off scale— This flag your e ﬁ

attention to overblo aks w oS
height [RFU] her

collection instr t for

Out of bin allele — Di aM yellow
“check” flag when are outside of BIN
the bin bounda se peaks are called

Peak He |0 Displays a yellow
check’@ e ratio between the

lowgp a height and the higher allelg PHR
&are below 70%. This value can pe

he Analysis Methods Peak Quallty
@dow

é;)\llele Number — This flag is a useful

0 indicator of mixture samples, locus
0 dropout, and extraneous alleles in the
positive and negative controls. A yello

QO “check” flag is displayed when the

<

number of alleles exceeds the number of AN

expected alleles at a locus for the

individual, or if no alleles are found.
This number can be set in the Analysis|
Methods Peak Quality window.
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Quality Flag in “Genotypes” tab Code
Control Concordance— Serves as

quality assurance during STR analysis
A yellow “check” flag appears when thd cc

designated control sample (positive or Q

negative) does not exactly match the
defined alleles at each locus.

Overlap — It is possible to have two (19

allele size ranges that overlap, therefore a

yellow “check” flag is displayed when a OVL
peak in the overlapped region is called Q

twice. P \
N\

Revision History:
March 24, 2010 — Initial version of procedure.
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Reason for Edit Edit Code Reason for Edit Edit Code

Pull-ups of peaks in any color
caused by a very high peak of
another color in the same
basepair range of a sample

>20% stutter w/main peak platequ 4c
in non-mixtures

bigger or smaller than main pegk

Labels placed on elevated \ \

oulder peaks approx . 2 Non specific artifacts " '\&y
A)

Split peak due to "N" bands 3a baselines 6

A\
Split peak due to matrix over- 3b fgi(sssir?ropnzask;n?res \(el 7
subtraction LQN

(4

stutter in non-mixtures 4a %{r?s?a:trﬁac |tionat a 8
stutter preceding shoulder in a b Q\A Pe e of printed scan range 9

ixt ++

mixture ;Q

W

This edit is applicable for stutter pegk on-mixtures in +/-4 bp positions for both
/

n
|dentifiler® and Power PIékY an bp positions at DYS392 and +/-5 bp positions at
DY S438 for Power PIY onl

++

r peaks preceding a shoulder in a mixture in the -4 bp

This edit is applicable
-3, -4, and -5 bp positions for Power®Ptex

position for Identifiler a

*** For Power Pleék dit is applicable for artifacts in the +/-2 bp position for DYS389lIl
and DYS19, t d -10bp position at DYS393 and the -5, -9, and -10 bp positions at
DYS437 an 385.

Revision History:
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Sample Status Code

Sample inconclusive, all
peaks removed.

Sample shows presence of QL

allele '\&

No or poor size standard # (@
System for Rerun Code é\b&

PowerPlexY Y
Identifiler |

MiniFiler F &
Do not rerun N/A 6 x
Parameter for Rerun Code \A &

1/20 dilution
1/100 dilution
Re-aliqout 1 ul
Re-aliqout 2 ul
1 kV 22 s (LCN)
3 kV 20 s (LCN)
6 kV 30 s (LCN)

Normal (HCN) no code ,:f\
High (HCN) R é\)
1/5 dilution ) |
1/10 dilution . |

C

&

Revision History:
March 24, 2010 — Initial version of procedure.
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I dentifiler Analysis Settings:
Analysis Method Editor - HID = Analysis Method Editor - HID =
General | Peak Detector I Peak Guality I Guality Flags I General I Al eak Quality I Guality Flagsl
Bin Set: IIdentifiIer_Eiins LI Peak Detection Algorithim: IAdvanced = l
Range: ~Peak Detection
|7 Usze marker-specific stutter ratio if available Analysis Sizing Peak Ampltude Th Iol=:
Partial R v Partial Si 2 —
Marker Repest Type Tri Tetra Perta Hexa artial hange —I I artia IZESJ B: |75 B !5
Start Pt (2300 Start Size:l?s 1
Cut-off Yalue 0.0 0.1 0.0 0.0 — G: |73 |75
§ i Stop Pt (9000 Stop Size: |4SD f
Minuz& Ratio 0.0 0.0 0.0 0.0 ¥
Minus4, Distance Fram  |0.0 0.0 0.0 0.0 -Smodthing and Baselining —
T yicith: 2 pts
To |00 0.0 0.0 0.0 Smoothing " None
. gafiial D £ 3
dinus Stutter Ratio 0.0 0.0 0.0 0.0 & Light L EllEgEs
ize: 15 S
Minus Stutter Distance  Fram 0.0 525 00 00 i K hincioy Size: i
To o0 4.75 0o 0o Baseline Window:  [251 s Q e et
) N Peak Start 0o
Plus Stutter Ratio 0.0 0.0 0.0 0.0 - .
Size Calling Method*h Pesak End: o
Plus Stutter Distance From |00 0.0 0.0 0.0 " 2nd Order Least Squan
Ta oo 0.0 0.0 0.0 é 3rdl Orcer Least sm
Amelogenin Cutoff Iu_1 ocal Southe &,
[ Globss herfg

Range Fitter ... |

OK | Cancel |

Analysis Method Editor - HID

Generall AIIeIeI Peak Detector i P

x| O Analysis Method Editor - HID

~Signal level

Homozygous tin peak height

Heterozygous min pesk height

Guiality weights are between 0 and 1.

O\ s Generall AIIeIeI Peak Detedorl Peak Quality

Aing

Gality Flag
ID.B

Spectral Pull-up

~Heterozygote balance
Min pesk height ratio

131

- Eroad Peak IF
X
Cut of Bin Allels ID.S
Overlap IU-8

Peak morphaology

Pull-up pesk
Pull-up ratio

Control Concordance
Lowy Peak Height

Off-zscale

KRR

Peak Height Ratio

~Allele number

Maix expected alleles

Max peak width (hasepsirs) |1 5
6 )}
4
5
|2

PaY Threshald

Pass Range:

Sizing Guality:

Genatype Guality: From |0.735

Fram IF to1.0

to1.0

Lowy Guality Range:

From0O0Oto |0.25

From 00to  |0.25

Factory Defaults |

Factory Defautts |

OK | Cancel |

OK | Cancel |
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PowerPlexY Analysis Settings:
Analysis Method Editor - HID LI Analysis Method E ﬂ
General ; Allel | Peak Detectorl Peak @ual'rtyl Guiality Flagsl Generall Allele ; Peak Detector | pegk Qual'rtyl Guialty Flagsl
Bin Set: IPowerY ﬂ Peak Detection Algorithm: IAdvanced = l
Range: ~Peak Detection
[V s marker-specific stutter ratio if svsilable Analysis Sizing Peak Ampituce Th s
Partial F: Partial Si —
Marker Repest Type Tri Tetra Perta Hexa il Range LI I s IZIES_LI B: |75 R
Cut-off Value .06 .06 .06 o start Pt: }2300 start Size:|60 G 5
Minusa Ratio oo 113z Jono oo stop Pt |10000 Ston size:fo20 -
Minus4, Distance From 0.0 1.5 0.0 0.0 ~Smaoathing and Bazelining ot
i : 2 =
To |00 2.5 0.0 0.0 Smoothing ' Mone 1 ‘a
o : 3

Minus Stutter Ratio i i i i & Light \ isl Degree:
Minus Stutter Distance Fram  [2.25 3.25 4.25 0o € Heavy Vel Wincow Size: T

To fors 475 575 o BaselineWindow: |51 pis Q iope Threshold

2 0.0
Plus Stutter Retio oorzz oo i i ) i NG/ || Pesk Start:
. Size Calling Mahod‘ﬁ Peak End: o0

Plus Stutter Distance Fram |2.25 0.0 0.0 0.0 " 2nd Order Least Squ

To [a7s oo oo oo I ——

ubic Spline |
Amelogenin Cutaft Ig_g Local Sout G
Globgl h b

Range Fiter ... |

Factory Defaultts |

Can

Analysis Method Editor - HID

Generall AIIeIeI Peak Detector

~Signal level
Homozygous min peak height 75.0

Heterozygous min pesk height 75.0

N
Kgb

~Heterozygote balance

Min pesk height ratio 0

S~

Peak morphaology

Maix peak width (basepairs) 5

Pull-up pesk

“QT | 11

Pull-up ratio

~Allele number

Maix expected alleles

ALY

\Y

Factory Defaults |

OK | Cancel |

QA

Factory Defaults |

-

O\

OK Cancel |

x| O Analysis Method Editor - HID

Generall AIIeIeI Peak Detedorl Peak Qualit

Guiality weights are between 0 and 1.

Euality Flag Setting

Spectral Pull-up IF
Eroad Peak IF
Cut of Bin Allele IF
Cverlap W

Contral Concordance
Lowy Peak Height
Off-zscale

Peak Height Ratio

KRR

PaY Threshald

Pass Range:
Sizing Guality:
0.75

Genotype Quality: From

Fram IF to1.0

to1.0

Lowy Guality Range:

From 0.0ta

From 0.0ta

0.25

0.25

Factory Defaults |

OK | Cancel |
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MiniFiler Analysis Settings:
x| Analysis Method Fditor - HID x|

General | Peak Detector I Peak Guality I Guality Flags I
BinSet.  |AmpFLSTR_MinFiler_G5500_Eins_v1 |
v Use marker-specific stutter ratio if available
Marker Repest Type Tri Tetra Perta Hexa
Cut-off Yalue 0.0 0.1 0.0 0.0
dinusA, Ratio 0.0 0.0 0.0 0.0
Minuz& Distance From |00 0.0 0.0 0.0
To |00 0.0 0.0 0.0
Minuz Stutter Ratio 0.0 0.0 0.0 0.0
Minuz Stutter Distance From |00 3.25 0.0 0.0
To |00 4.75 0.0 0.0
Pluz Stutter Ratio 0.0 0.0 0.0 0.0
Plus Stutter Distance From |00 0.0 0.0 0.0
To |00 0.0 0.0 0.0
Amelogenin Cutoff Iu_1

Range Fitter ... |

General I Al

‘eak Quality I Guality Flagsl

Peak Detection Algarithm: IAdvanced - l

~Peak Detection

Range:

Analysis Sizing

Partial Range LI IPartiaI Sizesj
Start Pt (2500 Start Size:l?
Stop Pt |10000

Peak Amplitude Thi (4
B: |75 B !5
I?S ‘

G: : |7S
Stop Size: |4DD f
A

~Soothing and Bazelining

Size Calling Method*h
" 2nd Order Least Sguat
@d Ordler Least s*i
ocal Souths E

f Wickth: 2 ptz
Stmoothing " Mone
% Light pfiizl Deres: 3
" Heavy . k Wiincio Size: 15 pts
Eazeline Window: |251 pt= Q lope Threshold
) 4 Peak Start: 0.0
Peak Enc: o0

OK | Cancel |

Analysis Method Editor - HID

N
,\&O

Generall AIIeIeI Peak Detector P

~Signal level

I?S.D
I?S.D

Homozygous min peak height

Heterozygous min pesk height

~Heterozygote balance

Min pesk height ratio

Peak morphaology

ID?
1.5

Q™

Maix peak width (basepairs)

Pull-up pesk
Pull-up ratio

~Allele number

>
Max expected allzles 0 2
\V,

Factory Defaults |

¥ O

Generall AIIeIeI Peak Detedorl Peak Quality

Analysis Method Editor - HID =

Guiality weights are between 0 and 1.

Ewality Flag Setting:

Spectral Pul-up W Control Concordance IT
Eroad Peak IF Lowy Peak Height IF
Qut of Ein Allele IF Off-scale 08
B W Peak Height Ratio 03
PaY Threshald
Paszs Range: Lo Guality Range:
Sizing Guality: From IF to1.0 From 00ta (025
Genatype Quality: From |0.735 to1.0 From0.0ta |0.25

Factory Defautts |

OK | Cancel |

OK | Cancel |

Revision History:
March 24, 2010 — Initial version of procedure.
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1. 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

Plot Sefting: [#nalysis View

| ER ‘ ‘ Paries: m| |..|_.|_| ||ﬁ&” |
[ | o i || e |45 | 4

Sample File |Samp1eNm |squ |us |sq
\ \ A )
75._C10_06 f5a. 75-FOB B14 H | |. q \\J ]
0 & 12 13 24 3 3 42 4 oS4 8D
@ [ Ma Sizing Dsta: 75-_C10_06 423 |

L

a. Select the flagged sampl@e Sg@&@a.b of the Project Window as

shown in the plctureW.

7 :!GeneMapper ID ¥3.2.1 - Size Standard Test - gmid Is Logge * In = Ellll
File Edit Analysis | Yiew Tools Help
& = @l | | % Samples Chrl4-Shift+1 p— | m | | @ & | | =
——  (3EnOkypES Chrl+Shift+2
B3Pt | Sampl AN
il BS_I Sample Info Chrl+F1
L St - __ Analysis Mefiio % [Panel Size Standard Run Matne SQO |SFNF O |SMF |05 S0 U
Chrl+F2
1 = D &nalvgf N [ ID31 LIZ-250-340 Copy of Run, B
EPT Data Ctrk+F3 K{;‘ Py of Run_ H B B Hm 1
D & i D31 LIZ-250-340 i f R
2 Full iew Chrlt] N apy of Run_ H B B B
3 Y-fixls Scale i iz D31 LIZ-250-340 Copy of Run_ . . . .
4 v Show Navigator Ctrl+Shif lysis (v} LIZ-250-340 Copy of Run_ . . . .
El = Analysis D31 LIZ-250-340 Copy of Run_ . . . .
& 72-ENEG 030905 |NegWrc ID Anslysis GEY LIZ-250-340 Copy of Rurn_ B ] ||
7 73-Alleleic Lac lelic Ladder  |ID Analysis D31 LIZ-250-340 Copy of Run_ . . .
g 74-031105 09 “ FoMfe Cortral [ID Analysiz D31 LIZ-250-340 Copy of Run_ . . .
: i O B W0

From the View drop down menu, select Raw Data - this will show what

the sample looks like. If raw data is visible, and after analysis there is “No
Sizing Data”, most likely the size standard is mislabeled. If no raw data is
visible, the injection for that capillary failed or no sample was loaded in to
the well.
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Raw data view shows usable data:
apper ID v3.2.1 - Size standard Test - gmid Is Logged In - |EI|_><
b Analysis  Wiew Tools Help

||% EH. J_l_[||ﬁ @ HE iHTabIeSeﬁing:”Analysis\-’iew LlEH % ER

nfa Raw Data | EPT Data | \
75._C10_06 =4 N

1] 1000 2000 3000 4000 a000 BO00 o0 SUUQQ 0

16000+
12000+
2000+

4000+

[ 21
Completed. Stap
Raw data shows poor quality }

eneMapper ID ¥3.2.1 - Esther111808_%0H - nmio ~< “ogged In ;l_

Edit  Analysis  Wiew Tools Help

Iir .||% EH. J_|_I||ﬁ %ﬁr E i||TabIeSeﬁing:||Analysis\-"iew Llﬁ” %HJ

infa Raw Data | EPT Data |

~015-111 403 11 00AN_ED fstv
2000 5000 EO00 FOo0 S000 a000

000 :“|il-“|I

C. Click on the Size Match Editor icon 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.
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d. Using the magnifying tool, zoom in on the area that appears to be
mislabeled.

[#)5ize Match Editor

File Edit Yew Tools

X1k &|

67-_C03_05fsa Size Matches

Size Calling Curve

1200

1600

TS
1200

1000

&00

ano

100

139450160 200

e

000

highlighted in \

e. Left click to selecg@

L Q_ +m
D\ %s
a

k t@eds to be changed. The peak will be

f. Right click on the pg\which is mislabeled, a menu pops up, with add,

delete or changes\&

File Edit View Tools

O

X b &

~O"

E7- | Size Matches I Size Calli

=

Sizing Quality = <1.0= Owerride 50 |

o
1600 &‘J a
120

{)

uju}

250

T oo

000

00

g. If a peak is labeled which is not supposed to be (the 250 or 340 peaks),

Ok | Cancel | Apphy |

select delete and the peak is unlabeled.
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h. To re-label a peak correctly, select change, a dropdown list appears with

the choices for that size standard. Choose the correct one. The peak will
be re-labeled.

(=" size Match Editor x|

File Edit “%ew Toolks Q
X @ \

EY-_C09_05 fza Size Matches | Size Calling Curve

Sizing Quality = <1.0> Cwerride S50 | \%

Add, .,
1gpg] 200

qz00
|00

400

1. Once all ges are made, click on Apply to apply the changes. And
then Okfto glose the window.

J- Fro@e View drop down menu, select Samples to return to the Samples
n the Analysis View table setting, notice that the SQO box for that
&mple 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

OO needs to be re-analyzed.
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'E::EeneMapper 1D ¥3.2.1 - *Size Standard Test - gmid Is Logged In ;|g|5|
File Edit Analysis Yiew Tools Help
@Fﬁy@]H% ||MMJ_|_{H. ||>‘||Tab\eSEﬂing.‘||Ana|ysis\/iew jm”,@ %Hﬁa |
=l | Samples I Genotypes I
Status |Sample Mame Sample Type | Analysis Method Panel Size Standard Fun Mame Sad |SFMF|SNF O |OS (s@ (U
1 B7-031103 0930 ¢ | Megative Contre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . =
2 B8-031105 0930 . | Megative Cortre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . . ‘
3 59-031103 0930 ;| Megative Cortre |ID Analysis 31 LIZ-230-340 Copy of Run_ . . .?l
4 70-EMEG 030905 |Megative Contre |ID Analysis D31 LIZ-250-340 Copy of Run_ . . (‘
5 T1-EMEG 030905 |Megative Cortre |ID Analysis D31 LIZ-250-340 Capy of Run_ . Aw .
G T2-EMEG 030905 |Megative Cortre |ID Analysis D31 LIZ-250-340 Copy of Run_ . \hl . ||
7 73-Alleleic Ladder| Allelic Ladder  |ID Analysis D31 LIZ-250-340 Copy of Run_ .
G 74-031 103 0930 F|Positive Contral |ID Analysis D31 LIZ-250-340 Copy of Run_ .
q h 7S-FOBB1AH  |Sample ID Analysis D31 LIZ-250-340 Copy of Ru |. . =
g L 9 |
Progress Status .. M 510

- -

k. Click on the green analyze button | * in tk@olbar to re-analyze that
sample with the redefined siz ndard \

2. ADJUSTING THE ANALYSIS D@ STA INT AND STOP POINT

RANGE KC) O

2.1. PROBLEM: The datais too l@ the left or right of the injection scan
range, or the size standard\cut out of the analysis range and therefore
labeled incorrectly. K

a. From the VI@OP down menu, select Raw Data.

b. In th Qata view, choose a start point between the dye blob region that

app t the beginning of every injection, and the first required peak of

e standard by hovering the mouse pointer over that peak on the x-
At the bottom of the screen you will see that the data point and RFU

1S dlsplayed for the area you are hovering with the mouse. Try not to
0 include any of the blobs in the beginning of the run as they tend to be very
O high RFUs and the software uses the highest signal in each color to

O determine the Y axis cut-off in the plot view.

c. Choose a stop point anywhere after the last peak in the size standard.
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d. At a minimum the following size standard peaks must be present for

proper analysis:

= For Identifiler, 100bp to 450bp minus the 250bp and 340bp peaks.

= For PowerPlexY, 60bp to 375bp.

= For Mintfiler, 75bp to 400bp minus the 250bp and 340bp peaks. (8 he
Analysis Methods peak detector tab must start at 65bp and notﬁi in

order to properly size peaks. This is because the 3™ Ord @t
Squares is the size calling method used.) ?1/

NOTE: Ifthe data in an Identifiler run is too far to t Qﬁ]{ and the last
two peaks of the size standard (490 bp a p) are cut out of
the visible range (as seen in the raw da ), the run can still
be analyzed by selecting the size stau{ar named “LI1Z-250-340-

490-500”. In this cage your stoP@ for the analysis range
should be set to l0,0% Additj , QC should be notified to
inspect the instru, as th@rrence is usually indicative of
a polymer leak\ N\
e. From the View dr@n me Select Samples to return to the samples
tab. ?\ C)O
f. Select the analysis \hod in the project window to highlight it blue, and
then double clic@em it.
[\

E::GeneMapper ID ¥3.2 1 - *thenal20407_7ZL - gmid Is Logged In - |EI|5|
File Edit  Analysis { Wiew

ools  Help

& = & % %/Mlﬁﬁ 1 1l - @ Table Setting: [2nalysis vi.. vlm Je|= Aa|

== I Genotypes I

N Status | Sample Mame Sample Type |Analysis hlethiod |F‘ane| Size Standard |
1 !H‘.' F3-Allelic_Ladder |Allelic Ladder  [[REESEEIRS LIZ-250-340 -
.0 2 !’*.' 34-113007.1000F |Positive Contral |ID Analysis D25 LIZ-2:30-340
3 !,,q 35-2391h_Campo | Satnple D Analysis D25 LIZ-250-340 =
Qs
Prooress Status ... | stop |
g. The Analysis Method Editor window will automatically open to the Peak
Detector tab.
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Analysis Method Editor - HID x|
Generall Allele F'EﬂkDEtEC'tDrl Peak Gualrtyl cality Flagsl
Peak Detection Algorithin: [advanced =]
Ranges ~Peak Detection \(\\)
Aralysis SiTing Feak Amplitude Threshnldsg_
Partial Range ;I IF'ar‘tiaI Sizes;l B: ?5 E
Start Pt: 2500 Start Size: |73 ;

— G ?5 74

Stop Pt (2000 Stop Size: [450 |_®

Smoothing and Baselining 1

h. In the Ranges section, change the start pomt op point as necessary.

3.

The only other setting that canbe change Window is the Peak
Amplitude Thresholds for th or of t e standard If the size

standard produced a low 1gnal tting can be lowered to 25
RFU only in orange foi" tifiler, \ iniFiler and only in red for
PowerPlexY. é

Click OK. ?S

When you return to &wamples tab, you will see that the samples have a
green arrow in s column signaling that a setting has been modified

and it needs tqqg-analyzed.

Click olglg green analyze button |L in the toolbar to re-analyze with

the @ 1ed setting.

ocus Specific Quality Flags

In the Project Window select the Genotypes tab, and then click the plot
button (Analysis = Display Plots or Ctrl+L). This plot window displays
each locus in a separate pane; this is called the “Genotypes Plot”. Here
you can clearly view each locus with its relevant quality flags. Once you
are in the plot view you can toggle between the Samples Plot and the
Genotypes Plot by going to the Project Window and selecting the Samples
tab or Genotypes tab.
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b. If a locus contains a peak that exceeds the saturation threshold of the

3130x/ a pink line will indicate the affected basepair range in every color,
and draw attention to areas where the off-scale peaks have created pull-up.

c. These pink lines can be turned on or off from the plot window by se@1
View = “Off-scale peak indicator” from the pull down menu. EnN
the off scale peak indication is checked on.

Samples tab Genotypes tab K
Plot button O
Project Window: e
(F)GeneMapper ID ¥3.2.1 -/ stherr +1706_267L_7".«_ 0.1 — gmid Is Logged In =] 1
le Edt  anlysis  view flook Slelp % [\
ot o || m eaf 1| e “"||>6||Tab'eSeﬂmg|Hiﬁv'ew ) @&~
=—=IProject Sarnpl IGenotypes A l( -
- cor |Status [Sample Name |Sample Type |Ana|ysls tethad W§anel vISme Standard [Runtame — [SQ0 [SFMF [SMF (oS [sao

01-2llelic Ladder Sarmple

02-24041 307 101 £ |Positive Control N J D26 LIZ-250-340 Copy of RuR,

1 _
2 o, - H (W (m (=
3 035-2041307 1012 |Negative Cortre|ID Agglysis io=5 el LIZ-250-340 Copy of Run_ [ ] H = (m
4 O4-Comp 28-38 | Sample D &gl 3 L] y LIZ-250-340 Copry of Run_ [ | [ | ] |
5 05-Comp 25-38 | Sample D Analgsis 025 LIZ-250-340 Copy of Run_ [ ] H = m
6 OE-Comp 28-3C | Sample IO Analysis I b LIZ-250-340 Copy of Run_ [ | [ | [ | [ |
—
top

[y =
Analysis Completed. Y ( I —
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() Genotypes Plot

Locus Specific Quality Flags

=10O] =]
File Edit W“iew Tools Allelss Help
Plat Settitig: IID Analysis ;I @ | | Panes: |2 'I I_
i B | Al | | il ] | o\
Sample Name |us |Bm |PH:R |LP]{ |SP‘I.T |AN |B]] ||:|: |DVLl k\)
34—M5020?.1600P1§|- | | |- |- | |- | |- Q\ -
[D251338
300 0 320 230 240 350 v

n 4

Pull-up / 22043 013 \\)

from a Ga7 5373 % IS |

7858 RFU Q

peak in the 2 0

blue CSF 4446 K

locus 5\'0

34—M50207.1600P1§|- | | |- |- | | | P
[D195433 LV L0 WY |
100 110 * 120 X\\ 120 140
S Js
o e\ ¢ .
90;0? J 135.21
256 Pull-up s 5125
from a < Pull-up from
7672 RFU = a 8559 RFU
peak in the \ 12115 peak in the
green D3 O blue D8 locus
locus \$
=l
faN

d. Re@e
p

C)\J

0®)r High Copy Number testing:

OO

0.

ss of peak height, if the pink off scale indicator is not triggered,
le does not need to be rerun.

Mixtures: If there is an overblown peak in one of the loci with a
pink line region then remove all peaks and run with a dilution.

Oversaturated single source samples with plateau shaped or
misshaped peaks with numerous labeled stutter peaks and artifacts
should have all peaks removed and run with a dilution.
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f. For High Sensitivity testing:
i Mixtures: If there is an overblown peak in one of the loci with a

pink line region then edit all alleles at that locus, and also edit all the
peaks at all other loci within that base pair range as a * (all peQ
removed edit). These other loci will also be easily 1dent1ﬁa

because they have the pink line indicating where the ov n peak
from the other color has interrupted that entire base p %ge

Rerun at a lower parameter (if applicable) or w1th on.
ii.  Oversaturated single source samples with pl aped or
misshaped peaks with numerous labeled st eaks and artifacts

should have all peaks removed and run w{th dilution.

g. The quality flags in the Geno wind, 1cate locus specific
problems. If a yellow “ch ag, “low quality” flag result in
any of the columns, reké ap(ﬁ “Quality Flags” for a
the ms they identify.

description of the ﬂ@

NOTE: The locus sp?& qu@@gs can only be viewed in the Genotypes

Plot window. \
’\O
4.  PRINTING (’\\.

4.1. PROBLEM: ']‘®ka in the printed electropherogram appear unusually

small. \'

a. l@ximum RFU signal in each color is used to calculate the Y axis

cut-off value for the plot display.
Q)O When the analysis range includes too much of the dye blob region that
O appears at the beginning of each run, the Y axis cut-off will be very high
O because the blobs in the beginning of the run generally have high RFUs.
As a result, the true peaks will appear really small in the plot display.
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C. To adjust the Y axis cut-off, move the mouse pointer over the numbers on

the Y axis. Notice that the pointer will turn into a magnifying glass.
While holding the left mouse button down you can move the magnifying
glass up and down the Y axis and a box will form outlining the area to be
zoomed in. Choose a level directly above the tallest peak. When y,
release the left mouse button, the area will automatically zoom in. '\

d. If you need to zoom back out to the full range, double chck@e Y axis
while the mouse pointer is in the magnifying glass form

64-_HUE_16 f5a |u

ngh RFU dye blObS [D195433 | B WA |[TPOX | [D1ESE1 %\
exceed the detection 100 20 ii” )

threshold

Box outlining the__—

area to zoom in

5155? Y 24]

e. Do this individ &Qr each color where the peak display is affected by
the high RFU egion.

f. Print th& eldctropherogram as described in section H. Printing.

S.

Make sure that only the allelic ladders are designated as “Allelic Ladder” in the
Sample Type column in the project window and rerun the analysis.
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6.

5.2.  PROBLEM: There is a confirmed off-ladder in my sample, how do I
determine the closest allele call?

a. Select the ladder with your sample and view the plot by clicking on the
Display Plots button in the toolbar. bl '\Q

b. Turn off all colors except the color in which the OL appears (m'l/@he

quick select color buttons in the toolbar. ..I_.I_%

C. Turn the bins on by clicking on the Show Bins but%\(l;?)e toolbar.

I Q

d. Zoom in to the locus where t L appe?&, e bins for that locus will
be shaded in grey and you at the true allele would be.
6\

ALLELE HISTORY K(\)Q\ @)

E

6.1. PROBLEM: How do Eknow e history of an allele that was edited?

a. Double click o ele and a window opens with the allele history of
that peak. Wh allele is created by the macro, it will read
“GeneMap Allele Calling Algorithm” in the comments section.
The restfo table describes the action taken on that peak. In this

cle 15.2 was edited as pull-up. The action column describes

example
Wh%&: done to the peak and the comments column contains the editing

c@.

& Jallele Hisuny x|
Baze ligle Mame |User Mame  (Modification Date Action Comments
152 grmid 2008-1217 16:51:16.0 |Created  |Geneddapper HID Allele Calling Algorithim
12611 15.2 grnic] 2008-12-17 16:55:38.0 |Edited 1
Kl | I
Export | Ik, | 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 I view all deleted peak calls in a project?

Select all the samples in the samples tab of the project window. Click thl\Q
Samples Plot button to view the electropherogram. In the View dro @ menu,
select Allele Changes. Any peak that was called and subsequentl gﬁyed will
appear with a strike out as depicted below. (i/\

e clp
mmmmmmmm [rraryes viewe IR || panes b L || T | | N
[ N N E T \ \"
Samgple File [Samnpte dame [sqo[os [sa V

e TICa N [y < |m =
[DESIITO |[D21811

7. SAMPLE HISTORY Q
7.1. PROBLEM: Q‘l I see the run log for a sample to determine how the
run was injgt{e' d analyzed?

est.

a. ‘&Qproject window under the samples tab, select the sample(s) of
I
(,0 From the View drop down menu, select Sample Info
OOC This view contains all of the information pertaining to the sample

including error messages, current settings, run information, data collection
settings, and capillary information.
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8. TYPOGRAPHICAL ERROR IN SAMPLE
8.1. PROBLEM: There is a typo in the sample name.

In the project window under the Samples tab, click on the sample name in t
Sample Name column and correct the error.

9.  TABLE ERRORS (1>q/
9.1. PROBLEM: An error message occurs when making tl@&table.

If you get an error message, this means that you havegpgted the combined table
while still in “Analysis View”.

& ,5\.0
Fun-time error 13" @ . Q
_ . A \\J Microsoft Visual Bas x|
Type mismatch Q\ K
& () L] "_\ Type mismatch
[ ]

Help |

Click “End” or “O@se the error window, and close the excel worksheet
without saving. ck to your project in GeneMapper® ID. In the Project
Window chang table setting drop down menu to “Casework”. Re-export the

Continue | End |

combined t , then re-import into a new excel worksheet.

Revision History:
March 24, 2010 — Initial version of procedure.
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TABLE SETTINGS — ANALYSIS VIEW: SAMPLES SETTINGS
() Table Setting Editor x|

zeneral Genctypes

~Samples Table Settings:

Instrument Type

Showy Al Record

%,

Instrument I

Shiowy Al Recards ‘

/
-

Run Date & Time

Showy All Recards

7

Reference Data

Showy Al Recards

17 Sizing Quality Overridden | gpo0 Al Reco i,
18 Sample File Mot Found Show )&R [
19 Maitriz Mot Founc h WW” as A
20 Size Standard Mot Found M Al Records |
N
21 Off-zcale T,
~ éhw All Records
2 Sizing Qualty ‘A() Show All Records [P

23

Uszer Defined &@ -

Showe All Records

24

Uszer De pﬁ@mn 2
4

Showy Al Recards

25 Colurmn 3

SRR EIEIEE E EEE R R RS E

N

0

Showy Al Recards

~

Shiday | Hicle |

—Column Settings: Font Settings:
Shove | Column Filtering Content
1 | Stetus Show &)l Records |8 For: v -
2 Sample File Shaw Al Recards s IH
3 Sample MNatme Showy Al Records
4 Sample ID Shiow &) Recards \
5 Commerts Showe Al Records Q%
g Sarmple Type Showe &)l Records  |MA
7 Specimen Category Show &)l Records WA é
g8 Analysiz Methad Showe Al Records 6 \
3 Panel Show All Records @ R @
10 Size: Standard Show &)l Records N A b\o
11 Ttz Showy All Records “ >
o~
12 Rur Marne Showy &l Records

Cancel |
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TABLE SETTINGS — ANALYSIS VIEW: GENOTYPES SETTINGS

(# ] Table Setting Editor

zeneral

-5

~Genotypes Table Settings:
~Calumn Settings: Fort Settings:
Shawe | Calurmn Fittering Corterd |
- Forit: |Arial
1 | Sample Filg Show &Il Records il
Size: |11
2 | |5ample Mame Show &l Records I
3 |SamplelD Show All Records \
4 |- Run Maime Shiow &)l Records %
s Panel Showy &l Records Q
B | Mlairker Shiowe Al Records é
7| |Dve Show &)l Records M 6 \
B | Al Show Al Records «) @
| N
a | |size Show Al Recards ’\: b\
10| [ |Height Show All Records \0 B K
f
1|7 |Pesk Area Shaw Al Recor{\-) : O
12| |DataPoint Show Al R‘% ‘ I
. \ )
13 ([ |Mutstion Showe Ml Recards \\ o~
-
14| |AE Comment Show &l Recar
19| Irtegration Comements Showe &l R?‘E
" hd
16 | @ Allele Display Overflow Shoy rdz AR,
Ny
17| 7 |Alele Edit (UW )|"| Records  |MA
18 | [T |Omit From Clustering (SNPE| show sl Records |MH0
VN
19| [ |off-scale N chow all Records |MVA I~
f & =
N\
Sy Hidle |
~a&llele Settings u“
Q"ber o Alleles |1 5 [ Keep Allele, Size, Height, Ares, Data Poirt, Mutation and Comtment together

803 Cancel
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TABLE SETTINGS — ANALYSIS VIEW: GENOTYPES SETTINGS (continued)

(# ] Table Setting Editor

General | Samples ; Genotypes:

[*]

Fort Settitgs:

Font: |Arial

Size: [11

-5

—iGenotypes Table Settings:
Column Settings:

Showy | Colutnn Fitterirg Canteni
20| |Sharp Peak (M) Showe &)l Recards (A
2|7 |One Basepair Allele (M) Show All Records | P&
22| [T |Single Peak Artifact (M) Show Al Records | A
23| |3nlt Peak () Show &)l Recards A
24 | [ |Qutof Bin Allels Shaw &l Recards |
25| W Peak Height Ratio Show Al Recards MiA
26| [ |Low Peak Height Show &l Records | MA
| |Spectral Full-up Show &l Records [MA
2B | [ | Al Mumber Show &l Recards | o
29| [  |Broad Peak Showe All Records ‘@
30| [T |Double Peak (SMP) Showe Al Recor(\.’m
3| [ [Marrow Bin (SHP) Show Al R:%n‘ M
2w Control Concordance Show Al Reu:grda ~E"§
33| |Qwerlap (HD) Show &l Recordg >
34| |Cross Tak Shaw A1l R @ M,
3| [T |sendtype Guality Show w}jg iR,
3w/ Uzer Defined Column 1 @\,f ecords
W Uzer Defined Column 2 SMAII Recards
|- Uzer Defined Column &hnw All Recards

1 0 | 4
N\
Shte Hicle |
~liele Seﬁinfa 0

ket of Alleles |1 =1 r Keep tllele, Size, Height, Area, Data Point, Mutstion and Comtnent together

803 Cancel
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TABLE SETTINGS — CASEWORK VIEW: SAMPLES SETTINGS

(¥ Table Setting Editor

General i| Genotypes

—Samples Table Settings:

Column Settings: Fart Settings: o
Shaw |Column Filtering Cortent N
- i Font: [Arial )
1 |= | us Showe &l Records | \ q
- Size: |11
2 | |SamplsFie Shove &l Recards q/
o\
3 Sarple Marne Showe Al Records \\')
4 [ |BamplelD Show All Records Q%
5 |- |comments Show All Records
§ |7 |Sample Type Showe All Records | M8 é
7 | |Specimen Category Show & Records A b 6.&
8 |Ww Analysis Method Showe &)l Records A ) . Q
£ J
9 | |Panel Shaw Al Records O b\
10| 7 |Size Standard Show All Records J K
1 Matrix Show Ml Regorde, 7
N

12| |RunName Shiove Al Redfrds < )
13 Instrument Type Show All Record A o

I_ [ai BCOrds n\
14| 7 |nstrument ID Show &l Re or(\.)
15|~ |RunDate & Time Show &l X‘
16|~ Reference Data W @}ards RA
17| Sizing Guality Owerridden W" Recards A,
18| Satnple File Mot Found xéhgw Al Records )
19| [ |Matrix Not Found %\ Show Al Recards | M4

)
0| |size S‘tanda% A |ohow sl Records NS
A
21| Off-ScaIE\ AN Show Al Recards | M
2| Sizin;@ Shivwe Al Records NS
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5| User Defined Column 3 Show All Records
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TABLE SETTINGS — CASEWORK VIEW: GENOTYPES SETTINGS

(¥ Table Setting Editor

General | Samples ;

—Genotypes Table Settings:
Column Settings: Fort Settings: o
Show | Calumn Fittering Conter N
e - Font: [Arial y
1 I | ample File Shove &l Records |— q
Size: |11
2| |sample Name Shove &1l Records I f\(]'/\
3 Sarnple ID Show &l Records \\')
4 | |RunMame Show All Records Q%
s |- Panel Show &)l Records
6 |7 |Marker Show &l Records é
T |Pve Show &)l Records (A 6 6&
B
8| Allele Show Al Recards 1 @ . Q
- £
9 | |Size Shaw Al Records O b\
10 Height Showe &)l Records S b é
11| |Peak Area Show All Ragoris, T <')
- fa
12| |CataPoint Show &1 Redbrds <
13| 7 |Mutstion Shaw All Records ‘\
14 | 7 |*E Comment Show &1l Re or(\.)
- A
15 Intearstion Comments Shiowy &l &
16|~ Allele Display Overflow W @}ards MR
17| | Alele Exit Wu Records  |M&
18 | [T |Omit From Clustering [SN&QMW Al Recards |M&
19| |oOff-scale @ Show & Records |8 -
q A\ | C
g
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f
 § A }
\ >4
~Allele Set N
umber of Alleles |1 a [ Keep Alele, Size, Height, Area, Data Poirt, Mutation and Commert together
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TABLE SETTINGS — CASEWORK VIEW: GENOTYPES SETTINGS (continued)

(¥ Table Setting Editor

General | Samples ;
—Genotypes Table Settings:
rColumn Settings: Fort Settitgs: I~
Showy | Column Fittering Cartend N,
Forit: |Arial
20|~ |Sharp Peak (M) Show Ml Records N [+ I “ l,f
21| |oneBasepair Alele M) |show aiRecords N size: f11 q/\
22| |Single Peak Artifact (M) |ghow Al Records | \‘\)\ v
23| [0 |Splt Peak (M) Show &l Recards | %
2 I_ Ot of Bin Allele Showe &l Records [dia, Q
25| 7 |Pesk Height Ratio Show Ml Records | MA é
26| [0 |Low Peak Height Show Al Records | M 6 Q\
|
|0 |Spectral Pull-up Showe &l Records | MA < Ci?) o Q
I
28| [T |Alele Number Showe &l Recards NI b\
20 Broad Peak Showe All Records h & K
30| [ |Double Peak (SNP) Show Al Recordk S/ ->O
kil I_ Marrosn Bin (SMP) Showe Al Redbrds N."] ﬁ
2 Control Concardance Show Al Recards wﬂ\
=
B |Overlap (HID) Shaw Al e Dr(\)m
34| |cross Tak Show &l X‘ M,
N Genatype Quality W @ards TN
AN |User Defined Column 1 W" Records
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38| [T |UserDefined CD'“"@\ Shiowe Al Records =
1 Na\ | v
hd
. DQ:W | Hicle |
f
 § A }
\ >4
~Bliele Settirty \oF
umker of Alleles |1 3 r Keep Allele, Size, Height, Area, Data Point, Mutation and Comment together

oK

Cancel
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Analysis View: Sample Header

Plot Settings Editor

rSample Header Settings:

Showe | Column

A
P

r
4 | Sizing Guality Overridden

5 | Off-zcale K
B |V Sizing Quality 6 \O
<

1 |= Sample File (L
2= Sample Marme Q

Analysis View: Genotype Header
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x

| Sizing Tablel Labelsl Dizplay Seﬁingsl

~Genotype Header Settings:
Showy | Column Q
1 |W | Sample File = \
2 |\¥ Sample MName 3
3 | |Panel \ "
4 harker (L
5 | Off-zcale \Q
5 Sharp Peak (W) %
T Orne Basepair Allele (W) Q
5 Single Peak Arifact (W) é
8 |- Split Peak (M) 6 0\'
10| |Outof Bin Allle - \@ >
\‘

Plot Settings Editor

General I Sample Header  Gendtype Hea\&zing Table I Labels I Lisplay Settings I
LS

N

]

~Genotype Header Settings:
|Shnw |COIumn
1|7 |PeskHeight Rati( )
121 Low Peak Hyght
13| 7 Spect;g;%.é
14| | sl
15 | W t Peak
1E A‘&ouble Peak (ShP)
7 farrawy Bin (5P
) g Contral Concaordance
19| Cwverlap
20 Genatype Quality

Shioey | Hide |

Ok | Cancel |
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Analysis View: Sizing Table

Generall Sample Headerl Genatype Header

| Labelsl Display Seﬂingsl

~Sizing Table Settings:

—Column Settings:

Showe | Colutmn
1 | CyeiSample Peak
2 |\ ¥ Sarnple File Mame
ERA Marker
L Allele
5 W Size
B | W Heighit
T Area
i |V [rata Point

Showe

Font Settings:

Fort: Arial

size: 11

General | Sample Headerl Genotype iﬁ@
~Show Labels:

Lakel 1:

O ..
Q

Size:

Plot Settings Editor

View: Labels

Sizing Tahle Labels | Display Seﬁingsl

<4

I 7

Lakel S i

Lakgl Eight =

.® : IAE Commert 'I
O

~WWhen apening the Plotiiind o

[~ Show data type prefizes
v Showr type of eddit
[ Inwvert mutant labels

Lakel Colar: IDye Caolar-Border

|Times Mew Romat

F =l

Ok | Cancel |
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Analysis View: Display Settings

Plot Settings Editor

General' Sample Headerl Genatype Headerl Sizing Tablel Labelz Display Seftings |

~WWhen Opening The Plot YWyincd o

" Uszethe dizplay settings last used for this plat
% Usze these dizplay settings:

~For both Sample and Genotype plots:

Panes: Q
=LA

b [ #]5|

W Toolbar ¥ Showe Off-zcale

X-Axis |E‘ESEPEWS ﬂ Y-dxis |S|:ale ircdividually ﬂ

For Sample plot only:

[T T e

O

< .
T EE wE ] Q S
~For Genotype plat anly: %’QV—Q—
Marker Margin: |5_ O

O

bp ?\
AN

] o |

o
\C)
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PLOT SETTINGS: PRINT — IDENTIFILER ALLELIC LADDER
Print — Identifiler Allelic Ladder: Sample Header
x|

Q
N
q/Q

General | 5 | Genotype Headerl Sizing Tablel Labelsl Dizplay Seﬂingsl

~Sample Header Settings:

Showe | Calurmn \
1 1r | Sample File
2|+ Sarnple Mame Q(T"
3" Parel \
L i Sizing Quality Overridden %
5 \F Off-scale Q
81 Sizing Guality

Plot Settings Editor

OO

Print — Identiﬁlq’r\@ic Ladder: Genotype Header
[\
\J

General' Sammple Header§ Gendiype Header | Sizing Table' Labels' Display Settings |

rGenotype Header 5 giings: S
Show |l K
r w
v & Mame
MO\
K\ Panel
N\
y hdarker
+
y - Cff-scale
- Sharp Peak (M)
- One Basepair Allele (M)
50 Single Peak Arifact (M)
a0 Split Peak (k)
o Cut of Bin Allele =
Showe | Hide |

OK | Cancel |
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Print — Identifiler Allelic Ladder: Sizing Table
x|

General | Sarmple Headerl Genatype Header S e I Labelsl Display Settingsl

Sizing Table Settings:

—Colutnn Seftings:

Shaowve | Calumn
1 r | DyeiSample Peak
2 ¥ Zample File Mame
3w tdarker
4 ¥ Allele
5 W Size
& |V Height
T Ares
5 |V Drata Point

Fort Seftings:

Fant: Jarial

size; [

Plot Settings Editor

General | Sample Headerl Genaty) E @v

Sizing Takle Lakelz | Display Settings

Show Labels:

Wrhen opening the Plot Window:

[~ Show data type prefixes
[ Show type of edi
[~ Invert mutant labels

Lakel Color: IDYE Color-Border

|

[

OK | Cancel |
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Print — Identifiler Allelic Ladder: Display Settings

Plot Settings Editor

~When Opening The Flot Wind o

= U=ze the dizplay settings last uzed for this plot
¥ Usethese dizplay settings:

~For both Sample and Genotype plots:

Panes: 4 ;I

B Sl laa W b o b4 &

-2 IEiasepairs ;I ‘r’-.&xis:lScale itclivicuizlly ;I
S

O

ﬁ

F Toolbar |- Showy Off-=cale P

~For Satple plat only: . “\ 6\\
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@ eE wEg© O
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harker hargin: IS_ kg (O\
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PLOT SETTINGS: PRINT — IDENTIFILER CONTROLS
Print — Identifiler Controls: Sample Header
x|

l’l Genatype Headerl Sizing Table | Labelsl Displaty Seﬂingsl

General S
~Sample Header Settings:
Showe | Column
1 0 | Sample File
2 ¥ Satmple Mame
3 Panel
11- Sizing Guality Overricden
50 Crif-zcale
5 | Sizing Guality

Plot Settings Editor

General I Sample Header Gendx@der I Sizing Tablel Labelsl Displary Seﬁingsl

rGenotype Header Seﬁin? \J

Shaoewe | Calumn \ ’

1

|ID

Sammq;v
Sa@a =]

g

Erker

Off-zcale

Sharp Peak (M)

Cne Basepair Allele (1)

QF
Ol

Single Peak Arifact (M)

Split Peak (M)

mli=li=li=iis ,%‘l?l‘l

Ot of Bin Allele
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oK | Cancel |
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Print — Identifiler Controls: Sizing Table

Plot Settings Editor |
| Labelsl Dizplay Seﬁingsl
—Sizing Table Setings:
—iZolumn Settings: Font Settings: Q
Show | Column \
11 |D\,feJ'SampIe Peak et IArlaI LI |<
. ) :>
2 |V Sample File Marne Size: IAIAI \‘ ,
~\ V
3|V tarker (v
4 | | Q
5| W Size %
6 | g |Heiht Q
T Ares K
8 |[@ |DataPaint e 5@
: QZ
Shovw | Hicle | > 6\
?‘ (‘ N4
Print — Iden
Plot Settings Editor x|

General | Sample Header I Genatype H

~UWhen opening the Flot wind oo

~Show Labels:

[ Show data type prefixes
[~ Show type of edit
[ Invert mutant lskbels

Lakel Color: IDye Color-Eorder

Ok, Cancel
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Print — Identifiler Controls: Display Settings

Plot Settings Editor

~When Opening The Flot Window

i Use the dizplay settings last uzed for thiz plot
i Ugethese dizplay settings:

—Far both Sample and Genotype plots:

Panes: 4 ;l

-2 IEiasepairs ;I Y A |S|:ale itclivicusly ;I

F Toalbar |- Showy Off-zcale \é
>

o g

—For Satmple plot only:
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PLOT SETTINGS: PRINT — IDENTIFILER 28 SAMPLES

Print — Identifiler28 Samples: Sample Header

x|
General El’l Genatype Headerl Sizing Table | Labelsl Displaty Seﬂingsl Q
~Sample H B \
Show  |Calumn Q

1 0 |Sample File a‘L

2 ¥ Satmple Mame \

3 Panel Q

41 Sizing Guality Overridden \

s Off-scale Q%

5 | Sizing Guality K

< . Qa
*
\ AN
= D g
Hi
N
v oK s:él |
\J
Print — Identifilerg8ySamples: Genotype Header

Plot Settings Editor |

General I Sample Header Gendx@der I Sizing Tablel Labelsl Displary Seﬁingsl

T Genohype HeaderSeﬁin? \J
Showe | Column \ ’

Sammq;v
Sa@a =]
V-

1

|ID

2

3 g
Erker
Off-zcale

Sharp Peak (M)

Cne Basepair Allele (1)

Single Peak Arifact (M)

QF
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Split Peak (M)

mli=li=li=iis ,%‘l?l‘l

Ot of Bin Allele .J.

Show | Hicle |
oK | Cancel |
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Print — Identifiler28 Samples: Sizing Table
x

| Labelsl Dizplay Seﬁingsl

—Sizing Table Setings:

~Column Settings: Font Settings: Q
Showy | Column

i Il |D\,feJ'SampIe Peak Fort: IAriaI LI I ‘3\
2 | Sample File Mame Size: |11 \‘ ) A
3|V harker (‘v Y/

4 | [ Al Q

5| W Size %\

B | [ |Height Q

T Area K

8 | ¥ Data Pairit 6 \O

o

sow | e | oo 6\0
&L
‘?<

AN
e&g Samples: Labels

~UWhen opening the Flot wind oo

Print — Identi

Plot Settings Editor

General | Sample Header I Genatype H
~Show Labels:

[ Show data type prefixes
[~ Show type of edit
[ Invert mutant lskbels

Lakel Color: IDye Color-Eorder LI

Ok, Cancel
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Print — Identifiler28 Samples: Display Settings

Plot Settings Editor

~When Opening The Flot Wind o

= U=ze the dizplay settings last uzed for this plot
¥ Usethese dizplay settings:

~For both Sample and Genotype plots:

Panes: 4 ;I

B il bbbl &% s

- IEiasepairs ;I Y -dxis |S|:ale itclivicusly
¥ Toolbar [ Show Off-scale

=

FaE Wi Q

LI im B O
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Y

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
03-24-2010 EUGENE LIEN 20 OF 43

PLOT SETTINGS: PRINT — IDENTIFILER 31 SAMPLES

Print — Identifiler 31 Samples: Sample Header
x|

El’l Genatype Headerl Sizing Table | Labelsl Displaty Seﬂingsl \Q

General i

rSample H
Showe | Column Q
1 0 | Sanple File a‘L
2 ¥ Satmple Mame \
3 Panel Q
11- Sizing Guality Overricden \
50 Crif-zcale %
5 Sizing Guality Q

Print — Identifiler amples: Genotype Header
Plot Settings Editor |

General I Sample Header Gendx@der I Sizing Tablel Labelsl Displary Seﬁingsl

T Genohype HeaderSeﬁin? \J
Showe | Column \ ’

Samplﬁv =
Sa@a =]
g

1

2

3 g
Erker
Off-zcale

Sharp Peak (M)

Cne Basepair Allele (1)

Single Peak Arifact (M)

QF
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Split Peak (M)

mli=li=li=iis ,%‘l?l‘l

Ot of Bin Allele .J.
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Print — Identifiler 31 Samples: Sizing Table
x

Generall Sample Headerl Genotype Header

Labelsl Dizplay Seﬁingsl

—Sizing Table Settings:
—Column Settings:
Showy | Calumn
1| | DyeSample Peak
2|V Sample File Mame
3Ir harker
4 |V Allele
5 W Size
6 |7 Height
T Area
i\ Crata Paint
Shiawy | Hicle: |

Font Settings:

Font: |Arisl Black

size: [11

Y\
Print — Identifjler31 Samples: Labels

Plot Settings Editor

3 'zing Tahle ;L&

i| Display Settings I

Label 1:
Label 2

~UWhen opening the Flot wind oo

[ Show data type prefixes
[~ Show type of edit
[ Invert mutant lskbels

Lakel Color: IDye Color-Eorder

|Times Mewy Roman

Q° = FH

Ok, Cancel
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Print — Identifiler 31 Samples: Display Settings

Plot Settings Editor

~When Opening The Flot Wind o

= U=ze the dizplay settings last uzed for this plot
¥ Usethese dizplay settings:

~For both Sample and Genotype plots:
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PLOT SETTINGS: PRINT — POWERPLEX Y ALLELIC LADDER
Print — PowerPlex Y Allelic Ladder: Sample Header
x

General I Genatype Header' Sizing Tablel Labelsl Dizplay Seﬂings'
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Print — PowerPlex Y Allelic Ladder: Sizing Table
x

Generall Sample Headerl Genotype Header

—Sizing Table Settings:

—Column Settings:

Labelsl Dizplay Seﬁingsl

Showe | Column
1| | DyeSample Peak
2|V Sample File Mame
3w harker
4 |V Allele
5 W Size
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T Area
8 |V Crata Paint

Font Settings:

Font: |Arisl

Plot Settings Editor
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Dizplay Seﬂingsl
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Print — PowerPlex Y Allelic Ladder: Display Settings
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Plot Settings Editor x|
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L. Allele Calling Criteria

Results are interpreted by observing the occurrence of electropherogram peaks for the
loci that are amplified simultaneously. The identification of a peak as an allele is
determined through comparison to the allelic ladder or for YM1 by the Genotype Q
categories. An allele is characterized by the labeling color of the locus specifi i&ers
and the length of the amplified fragment. See the Appendix for a listing of @@cus in

each multiplex.

For each locus an individual can be either homozygous and show on le, or
heterozygous and show two alleles. In order to eliminate possi ground and stutter
peaks, only peaks that display intensity above the minimum thr@v based on validation
data — 75 Relative Fluorescent Units (RFU’s) — are labeled as% eles.

A. Computer program processing st@r raw@ﬂ

1. Recalculating fluorescgl eaks the instrument-specific spectral
file in order to correat\or the ping spectra of the fluorescent dyes.

2. Calculating the Kmer(eﬁ\ for the detected peaks using the known in-
lane standard fra e%

3. For YMI1 (a sys&K5 ithout an allelic ladder) — labeling of all sized
fragments tha 75 RFU fall within the locus size range and match to
an allelf@y@rerage within a V 1.0bp tolerance window. Labels are

automatigal)y removed from minor peaks based on the background and
stutté’@ter functions outlined in the YM1 Genotyper section.

4, dentifiler 28, Identifiler 31, Cofiler, and Profiler Plus (systems with
n allelic ladder) — comparing and adjusting the allele categories to the

0 sizing of the co-electrophoresed allelic ladder by calculating the off sets

0 (the difference between the first allele in a category and the first allele in

QO the allelic ladder at each locus).
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I1.

5. For, Identifiler 28, Identifiler 31, Cofiler, and Profiler Plus — labeling of all
sized fragments that are above threshold and fall within the locus specific
size range (see Appendix). Removing the labels from minor peaks
(background and stutter) according to the filter functions detailed in the

appendix of this manual.
Sk

Manual Removal of Non Allelic Peaks \(1/
Additional non-allelic peaks may occur under the following instanc lark 1988,
Walsh et al. 1996, Clayton et al. 1998), which may be manually égdgd. Make sure not
to remove any labels for potential DNA alleles. All edits must a reference point on

the editing sheet. When in doubt leave the peak labeled for r view. Mixture samples
must be edited conservatively and only electrgphoresis a: 1 s can be eliminated. Peaks
in stutter positions cannot be edited for mi L‘ exce en masked, (see D4).

A.  Pull-up 6\

1. Pull-up of peaks i g& col be due to very high peaks in another
color. Pull-up ?spec a fact that is caused by the inability of the
software to compensgte he spectral overlap between the different
colors if the peak h@‘ is too high.

2. The label in thé}fer color will have a basepair size very close to the real
allele in r color. The peak that is considered an artifact or “pull
up” will\alwlays be shorter than the original, true peak. It is possible to for
a parﬁqilarly high stutter peak in for example blue or green, to create pull
u d or orange.

3. pectral artifacts could also be manifested as a raised baseline between
0 two high peaks or an indentation of a large peak over another large peak.
C) Labels placed on such artifacts can be removed and is known as “spectral

QO over-subtraction”.
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B. Shoulder

O

Shoulder Peaks are peaks approximately 1-4 bp smaller or larger than main
alleles. Shoulder Peaks can be recognized by their shape; they do not have the
shape of an actual peak, rather they are continuous with the main peak. '\

Split peaks (“N” Bands) Q

Split peaks are due to the main peak being split into two peaks.eaubed by the Taq
polymerase activity that causes the addition of a single “A” t\ terminus of the
amplified product (“N+1” band). Since allele calling is a% n N+1 bands, a
complete extra “A” addition is desired. 6

1. Split peaks due to incompleteqgon nucle '@emplate A addition should
not occur for samples with 1 ount NA

overblown allele. ittonal can be edited out.

3. Split peaks ma%‘ur igglown samples or amplicons due to matrix

over-subtraction! Foge le, an overblown green peak may dip at the
top where a pull u %& is present in blue and in red. The yellow peak
will also displagg@€\er=subtraction with a dip at the peak’s crest.

2. Split peaks can alsc@ectro gs artifact and attributed to an

Stutter — 4bp s @ han the main allele
(Peaks one repdgt uhit longer or multiple units shorter than the main allele may be
stutter, but is*are.

1. macro for each system has an automated stutter filter for each locus
0 ee appendix for stutter values)

é) In addition, for single source samples, potential stutter peaks may be

removed if they are within 15% of the larger peak for Cofiler, Profiler
Plus, and YM1, and 20% of the larger peak for Identifiler.

3. Identifiler 31 samples have been shown to occasionally display peaks 4 bp
longer than the main allele.

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
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percentage calculation and the stutter might not have been automatically
removed. In this case, the stutter peak can also be removed for mixtures.

5. Peaks that are overblown with RFUs above 7000 (and thus their peak
height has plateaued), will often have a stutter peak that will be m
20% of the main peak. If the sample is not a mixture, the stutte, for
the alleles above 7000 RFUs may be removed. \(1/6

E. Non specific artifacts (1/

This category should be used if a labeled peak is caused \;t -previously
categorized technical problem or caused by non-specifi ing in a multiplex
reaction. These artifacts are usually easily recognized{due to their low peak
height and their position outside of th&llele ran&

F. Elevated baseline

Elevated or noisy baseline @e lab Qhey do not resemble distinct peaks.
Sometimes, an elevated ur adjacent to a shoulder peak.

G. Spikes \

1. Generally, a spiké§ n electrophoresis artifact that is usually present in all

colors. Q

2. Spikes I@t look like a single vertical line or a peak. They can easily be

distin%q'ished from DNA peaks by looking at the other fluorescent colors,

1 g red or orange. For Identifiler™, a spike may appear in the red or
, but not be readily apparent in the other colors. However, you can

0 oom in and confirm the spike.

&) Spikes may be caused by power surges, crystals, or air bubbles traveling

O past the laser detector window during electrophoresis.
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H. Dye Artifacts

1.

Constant peaks caused by fluorescent dye that is not attached to the
primers or is unincorporated dye-labeled primers. These “color blips’’ can
occur in any color. Dye artifacts commonly occur in the beginnin @e
green, blue, and the yellow loci right after the primer peaks (A;@x
Biosystems 2004 a and b).

These artifacts may or may not appear in all samples, afesparticularly
apparent in samples with little or no DNA such as the 1ve controls.

L Removal of a range of alleles Q

Mixed samples which contain overbl%opeaks m@e rerun. Refer to the

Genotyper Analysis Section for mo

rmati

All manual removals of peak labels doa@h ed on the editing sheet. This sheet

also serves as documentation for tlgé chnica
peak assignments to each allelic

Check the appendix for the correct
T an xpected genotype of the positive control.

O
\@
QOQ
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I11. Detection of Rare Alleles

A. New Allele/Off Ladder Allele

1.

A peak defined outside the defined allele range or is not present i IQ
allelic ladder. ”'\

If an OL allele could be a true allele, the sample must be (1/

If multiple samples from the same case within the sar\ all show the
same OL allele, only one sample needs to be re nfirm the OL
allele. %

the software need not be re “195, at FGA).

If an assigned allele is @& larg maller than the smallest or largest
allele in the ladder, b 1d b

Off-ladder alleles that are Wit? the rang@ ladder and are called by

Use the follow 1 ggdance if off-ladder alleles occur in samples
that are injected Wit e or different parameters:

Table 1 Retest%g ategies for Rare Alleles

Q Injection 2 at same or
I @n 1 higher injection Course of Action
@ parameter
e\balled Allele labeled as “OL” No rerun necessary
~ report called allele.
& T 5 No rerun necessary
>\llele labeled as “OL” | Allele called report called allele
Allele not called Off Ladder Rerun high
No rerun necessary
Allele labeled as “OL” | Allele labeled as “oL» | [POrt allele relative
to position in the
allelic ladder
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7. After the second rerun, the allele is still off ladder, examine the allele

IV. Interpretation of STR Data Q(L

closely. Ifitis not at least one basepair from a true allele, it is likely not a
real off-ladder allele. In this case, a third injection on another instrument
may be done to rule out the possibility of migration. If the locus is small
and the peak heights are high, the sample may be re-aliquotted am}r\Q

A.  Allele Table (b

1.

O .

After the assigning of allele names to the remafning labeled peaks, the
software prepares a result tablg where all 5@ hat meet the above listed
criteria are listed as alleles. @6

The allele nomenclaturg ows t \commendations of the International
Society for Forensi emogepdicS (ISFH), (DNA recommendations,
1994) and reﬂects{ um 4bp core repeat units for the different

alleles. ?‘ O

Subtypes displayin@&omplete repeat units are labeled with the number
of complete rep% d a period followed by the number of additional
bases.

The Y c@wsome allele nomenclature is also based on the number of
4bp c¥ge repeats and follows the nomenclature suggested in Evaluation of
Y mosomal STRs (Kayser et al 1997) and the one used in the

pean Caucasian Y-STR Haplotype database (Roewer et al 2001).

@vopherograms

Printouts of capillary electrophoresis runs containing case specific samples
are part of each case file.
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2. The table reflects the number and allele assignments of the labeled peaks

visible on the plot print out. The plot printouts are the basis for results
interpretation.

differences that may indicate the presence of a mixture, and wi

The plot will display peak height information, unlabeled peaks, in er@
all
peaks at each locus. @W

Looking at the plots also serves as a control for the edif cess.

In certain instances it may be necessary to view t %\tropherogram
electronically:

visible. Refer to Ge r An Procedure.

a. No peak is above the ;mmum g@ but unlabeled peaks are

b. High peaks an V@ mmo@\? s present in the same color lane

1. Smkgﬂe RFE,

igh

b cle&l

il. Ai@ the file for mixture interpretation or allelic dropout
E C

le of the electropherogram is based on
in each color, alleles at weak loci will not
#Sible if the loci are imbalanced.

tion.

Go to View menu enter a fixed y-scale for Plot Options,
\' Main Window Lower Panel. Print pages. Do not save

Q changes.

0@ Plot states “no size data available”

QO

1. None of the peaks were above threshold

ii. The original data which may be visible in GeneScan,
displays visible peaks below the sizing threshold.

d. Distinct unlabeled peak in locus with similar height as

“homozygous” allele. Refer to Section III — Detection of Rare
Alleles.
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V. Interpretation of controls
A. Electrophoresis Controls

1. Allelic Ladder
NO

Evaluate the allelic ladder for expected results — Refer to Ge@r

Analysis Section. (1>

2. Amplification Positive Control \

a. Evaluate the positive control for the expa&lpe

1. YMI1 — Refer tgenotype@sis Section I

ii. Identlﬁler efef notyper Analysis Section II

iii. Iden 0 the Guidelines for reporting
am w1th Identifiler for 31 cycles section IX

51g to the positive control profile, and to

eno nalysis section II for the expected profile.

b. Ifthe p &Q:ontrol has been shown to give the correct type, this
conﬁn&fe integrity of the electrophoresis run and amplification
s

c. &Fhe amplification positive control may be run at a different (lower
or higher) injection parameter or dilution than the corresponding

®® samples and the amplification set can pass.
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3. Electrophoresis Run with Failed Positive Control
a. Electrophoresis Run containing one Positive Control

1. fill out an Electrophoresis Failure Report or a Reso
Sheet and indicate the Positive Control will be rg

ii. Retest the Positive Control \(1/

a) If the Positive Control passes l& erun the
complete Amplification S the retested
Positive Control. (The en%ampliﬁcation set,
including the positive cdntrol, may be rerun
togetheg determis@y the analyst.)

b) Ift sitiye Q@rol fails; the Amplification Set
lectrophoresis Failure Report or a

oluti
.&()wm mplified.
b. Electropgores'ﬁgcomaining more than one Positive Controls

1. u@ ther Positive Control to analyze the run

1 omplete the STR Control Review Sheet indicating the
C) failed Positive Control “will be rerun”

@Q’\ﬁi' Add the sample number corresponding to the (failed)

@ Positive Control to the Editing sheet

O a) If the Positive Control passes; the Amplification Set
passes

v. Retest the (failed) Positive Control

b) If the Positive Control fails; the Amplification Set
fails. Complete the STR Control Review Sheet
indicating the “sample set will be re-amplified”
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e. Reruns / Re-injections

An injection set consisting of reruns or re-injections must have at

least one Positive Control

Table 2 Interpretation of Electrophoresis Runs

N

Positive Control — FaA

Controls / Status Resoluw
Allelic Ladder — Pass Run passeq)\&/
Positive Control — Pass (\

Allelic Ladder — Pass

\
Reﬁ& Section 3
A\

Allelic Ladder(s) @1‘1’ . <
Positive Contrb@’ail 6\
A QIR

wn fails

t Fill out Electrophoresis Failure

Report/ Resolution sheet

K\J O
Table Mesti(g. thegies for Positive Control

Y. Nt
P0s1tlve’§Qntrol Result

Course of action

orange size standard correct
=

Rerun with same result

No Dat &Mable Rerun
- No é@e size standard in
lang™\

opmplification product but | Rerun

Re-amplify amplification set

Incorrect genotype

- Could be caused by ill-
defined size standard, other
Genotyper problems or sample
mix-up

Rerun fails to give correct type

resolve, rerun amplification
product

Re-amplify amplification set

OL alleles
- possibly Genotyper problem

Rerun amplification product
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B. Extraction Negative and Amplification Negative Controls

1. YMI1 negative controls and Identifiler 28 negative controls injecte?@
parameters

a. Evaluate the extraction negative and/or amplificat &twe

control for expected results

b. If peaks attributed to DNA are detected 1 @tractlon negative
and/or amplification negative control b

1. retest the extr ion nega‘u trol and/or amplification
negative co

il. Refer t "@e 4 ar@? for Retesting Strategies

Table 4 Retesting Strategi Q Ext;a@n Negative Control

Extraction Negative R (= Course of action

No data available ’ \\'Rerun

- No orange size standard in lan

Misshaped orange size standa?&éks Control passes if no peaks are present

Run artifacts such as color.Jps or Edit

spikes Rerun only if the artifacts are so abundant that
C) amplified DNA might be masked

Alleles detected T,Iu’éﬁal Run Rerun

Alleles detecte@\émn Re-amplify control

Alleles det@i Re-amplification Extraction set fails

N

All samples must be re-extracted
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Table 5 Retesting Strategies for Amplification Negative Controls

Amplification Negative Result Course of action

No data available Rerun
- No orange size standard in lane

Misshapen orangesize standard peaks | Control passes if no peaks are present k\)

Run artifacts such as color blips or Edit Q’
spikes Rerun only if artifacts are so ab (61/ at

amplified DNA might be mask

Peaks detected — Initial Run Re-run ‘
Peaks detected — Rerun Amplification set fails \V
Re-amplify amphﬁc
2. Identifiler 28 negative contrqls injecte ” parameters
a. Evaluate the extractlor%gatwe ification negative, and/or
microcon negatlve rol fpr ted results
b. If peaks attrl@t detected in a negative control, refer

to Table 7 @etestl ategles
1. iq l@ erun the control at the same injection
cendi

itio confirm failure. If the realiquot still fails, the
ither the original aliquot so one can re-inject the
late) or the second aliquot must be re-injected with
er injection parameter.
a negative control fails following injection with “IR”
parameters but passes with injections at “I”’ parameters,
\' data from samples in the amplification set injected with
Q “IR” parameters fails accordingly, whereas data from
samples injected with “I”” parameters passes.

3 ﬁentlﬁler 31 Controls

cont

1.

QO Negative controls can display spurious allele peaks and still pass, unless:

a. The allele occurs in two of the two or three amplifications, which
indicates potential contamination instead of drop-in. If this
happens for only one or two loci, the affected loci must be
evaluated for all samples. The locus is inconclusive for samples
that display the same allele, which is present in the negative
control, at this locus.
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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 Q
present. The cut off is > 9 drop-in peaks distributed ov a&Qast
two of the three amplification aliquots for three amplj ns.

same injection conditions to confirm failure. realiquot still
fails, the control (either the original aliqugt e can re-inject the
sample plate) or the second aliquot must%e-injected with a
lower injection parameter.

If a negative contro@follow jection with “high”
parameters but pas ns at “optimal” or “low”

parameters, dat: 1n the amplification set injected

If a negative control fails, it must be realiquot@ run at the

with “high” eter accordingly, whereas data from
samples inQ d wi timal” or “low” parameters passes.

Refer to Ehe b&¢'to determine whether data for ID28 and ID31
samples ma sed with respect to the pass/fail status of the
associat &) rols at ID28 and ID31 injection parameters

OOQ
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TABLE 6 Interpretation of samples and Retesting Strategies for Negative Controls

amplified with Identifiler 31.

Treatment of
E-Neg/M’con

Interpretation

Samples may NOT

N . Result Course of action Samples may be amped/run in:

egative .

Controls amped/run in: (All peaks shouldmoved
from electr@r ¥rams)

Amplified in Identifiler 31, Identifiler \ v

Identifiler 31; PASS None 28 and YMI (any Q(VA

Run on H parameter).

parameters O'\\

Amplified in Controls should be N

Identifiler 31; re-aliquoted and b

First run on H FAIL injected at H N/A 4\ N/A

parameters parameters again \O

Amplified in Controls should be @6 -

Identifiler 31; re-injected at N Q

Second run on H FAIL parameters ‘\A N&\ N/A

parameters "ﬁ\ ¢

Amplified in G dentifi }injected at N | Identifiler 31 injected at H

Identifiler 31; PASS Non K or L ifiler 28

Run on N ?‘ @ atlor IR and

parameters

Amplified in Controls should bO\

Identifiler 31; FAIL re-injected at% N/A N/A

Run on N parameters

parameters Ao

Amplified in U Identifiler 31 injected at Identifiler 31 injected at H and

Identifiler 31; PASS Qone L, Identifiler 28 injected N

RunonL \' at] and YMI1 Identifiler 28 injected at IR

parameters (\

Amplified in N Identifiler 31, Identifiler 28

Identifiler 31 Contrpls may.be and YMI1 (any parameter).

Run on L ’ @ amped in Identifiler N/A

28 ,or YMI1
parameters ,-Q

H = High injectz

Identifiler 31 samples at 6 kV 30 sec

on for Identifiler 31 samples at 3 kV 20 sec

N=No
L= Nomction for Identifiler 31 samples at 1 kV 22sec
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TABLE 7 Interpretation of samples and Retesting Strategies for Extraction/Microcon

Negative Controls amplified with Identifiler 28.*

Treatment of
E-Neg/M’con
Negative
Controls

Result

Course of action

Interpretation

Samples may be
amped/run in:

Samples may NOT be
amped/run in:

(All peaks should be %‘ d
from electroph anis)

Amplified in
Identifiler 28;
Run on IR
Parameters

PASS

None

Identifiler 28 injected at |
or IR and YM1 samples

Ic{@ﬂe 31
\

Amplified in
Identifiler 28;
First run on IR
Parameters

FAIL

Controls should be

re-aliquoted and

injected at IR again

N/A

\v
Q% N/A

N

Amplified in
Identifiler 28;
Second run on
IR Parameters

FAIL

Controls should be

re-injected at [

Qin D
Q&

N/A

Amplified in
Identifiler 28;
Runonl
Parameters

PASS

None

O
&entiﬁ u

injected at [
and

Identifiler 31 and Identifiler 28
injected at IR

Amplified in
Identifiler 28;
Runonl
Parameters

FAIL

Controls mayZe

amped in YM1 a

needed

SN
S

C.
N
N/A

Identifiler 31 and Identifiler 28
(all injection parameters)

IR = High injection for Identifiler 28 sam
I = Normal injection for Identifiler 2
* If a negative control is amplified iRId

amplification

o)

C)\§Q

QO

N

ats kV 20 sec
sat1kV 22 sec
tifiler 28 initially, there may not be enough volume for Identifiler 31
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VI. Reporting Procedures

Evidence samples will be duplicated (single source and mixture samples) according to the
concordant analyses and “duplicate rule.” To improve workflow, the Property Crimes
and High Sensitivity/Hybrid teams may automatically duplicate evidence sample
regardless of DNA concentration. \

A. Guidelines for Reporting Allelic Results \(1/

1. Items listed in allele typing tables should be limited t ples that are
used to draw important conclusions of the case. A\pes are not
reported and should not be inferred, i.e., if only allele is found; it
should be reported as 7. Alleles and/or peaks e listed in the results
tables regardless of intensity d&ferences bg' on the reporting criteria
below.

2. If an allele meets the afy epo@ resholds and fulfills the
concordant analyse rule as stated in the General PCR

Guidelines, then t evaluated for the report and/or summary

table in the ﬁle
3. In cases where a mi x sample was re-amplified in the same multiplex
system consult about how to report the alleles:

N

4. If no all s@ etected in a locus, then the locus may be reported as
“NEG” lleles detected)

N
o)

C)\§Q

QO
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B. Previously unreported rare alleles
1. A distinct peak of the same labeling color outside the allelic range could

QO

be a rare new allele for this locus. This possibility should be considered
if:

a. The overall amplification for the other loci displays i Qpeaks
>75 (or 100 if applicable) and does not show artif;

b. The same color locus closest to the new size ®oes not have
more than one allele peak, and %

c. The new size peak is also detected in t& duplicate run.

All alleles that are not presentin)the all@@ﬂdder should be identified by
their relative position to t é)eles ¥ @. lelic ladder. The peak label

should show the lengt i\ se pa&d this value can be used to
C

determine the prope € no ture. A D7S820 allele of the length
274 bp in Identlﬁ loca; tween alleles 10 (271 bp) and 11 (275)
and has to be d?gnate(c) The off-ladder allele should be reported
using this nomericlatyre

Oft-ladder allel ch fall outside the range of the allelic ladder at that
locus should QSforted as < or > the smallest or largest allele in the
ladder.

New ¥leles observed for YM1 where no allelic ladder is available should
b rted with their rounded base pair size. The base pair value should

& appear in the footnotes, e.g. 128 = Allele is reported as size in base
0 airs

O
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C. The following samples and/or components of samples are considered

“inconclusive” and should not be interpreted or used for comparison.

1. Single source samples showing less than 8 labeled alleles over four
autosomal loci or six loci for low-template DNA samples. '\

2. In a deduced mixture, where the major contrlbutor wa 1ned
Further comparisons to the minor component may on \w e when at
least 8 STR alleles over 4 autosomal loci are attrl the minor
component.

3. Non-deducible mixtures are deemed inconclusi any of the following

circumstances apply:

a. Fewer than 12 labeled R allele w?@ autosomal loci.

b. 7 STR alleles at two re lo or samples amplified with 31
cycles, these allele st be» edefit in the composite profile.)

c. Indication of le co ors to mixtures with low amounts
of DNA for-&\sYste example <30 pg/uL amplified with
ID28 or 4 with ID31).

d. For h1g , drastic stochastic effects between duplicate
amphﬁ

€. All or ma Wlth peak heights below 200 RFUs

f. Excessi er of peaks below threshold over many loci

(\

Guidelines for Interp@ion of Results

Occasionally typj sults may appear markedly different from the standard patterns.
Such results ¢ e due to a procedural error, mixtures of DNA (multiple contributors
to the sampl¢)Nor DNA degradation.

Non-&ﬁ:res

ANQC€us may be assigned a “Z” to indicate that another allele may be present, particularly
for potential false-homozygote.

1. The possibility of allelic dropout should be considered for low peak heights,
especially when below 250 RFUs. This is particularly important for samples
amplified with less than 250pg and/or show a pattern of degradation.
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2. Larger and/or less efficient loci are usually affected in samples that are degraded

or otherwise compromised. In Identifiler, these loci are: CSF1PO, D2S1338,
D18S51, FGA, and sometimes THO1 and D16S539.

potential false homozygote. For example, in Identifiler, if no alleles in ere
labeled, and only one allele is labeled and visible at D7S820, this al ld be a
false-homozygote.

4. For samples injected with higher parameters or at a dilutionQﬁ(kmozygote

peaks could be higher than 250 RFUs. Additional cauti% be used when

3. Moreover, for degraded samples, the last labeled loci of each color may bg Q

interpreting these samples.

Mixtures of DNA 6 Q>

1. General Mixtures

a. Evidence samples@?
possibility of n?ﬂ'ple tors should be considered when interpreting
STR typing results. % N DNA samples for any typing system in

which heterozygou otypes are analyzed, the detection of more than
two alleles in at wo loci indicates a mixed sample.

b. In Identi e@%lation studies, heterozygote peak height imbalance was
measurdg af)67% (OCME validation) and was noted to go as low as 61%
(Coll)&g} et al, 2004); however, greater peak height imbalance has been
0 d in casework.

c. egradation or primer binding site mutations are other possible causes for
0 peak height ratio imbalance. Low DNA amounts are more likely to show
C) uneven heterozygote peak heights due to stochastic effects. For this
O reason, mixtures resulting from amplifications with low amounts of DNA
Q (<200 pg), or with RFU values below 250 (when injected normal) should
be interpreted with caution.
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d. A single locus might not be helpful in detecting a mixture. Even though a

mixture is present, a locus might only reveal two alleles. For example, in
a 1:1 mixture there is a possibility that a phenotype (e.g. VWA 15, 17), is
a mixture of a homozygous 15, 15 individual and a homozygous 17,17

individual. Other possible combinations that would result in a twq a!
pattern are mixtures of individuals with 15,15 + 15,17 or 17,17
In these cases, the electropherogram should reveal unequal p
caused by the triplicate presence of one of the alleles. It1i
to use the results for all tested loci to determine the pre,

e. Results for all tested loci, other than Identifiler Io Q?\, should be
interpreted in order to determine the presence o@mture.

2. Mixtures with different levels of sta&ing DNAy\'O

Another scenario that could lead %equ Qeights is the presence of

unequal amounts of hetero NA 1 mple (Gill et al. 1995, Clayton et
al., 1998). A VWA typmg 1 e 18> can be caused by unequal amounts
of 14 16 and 18, 18 but e of two individuals with 14, 18 and 16,
18. Here, different sc considered:

a. Mixture has a \mponent (e.g. avaginal swab), or a component
that may be 1nfe@1thm the context of the case
1. @@%ifying the alleles that could have come from the victim,
cah be stated that the remaining alleles must have come from the
unknown DNA source. To deduce the complete allele combination
of the foreign DNA, the results and allele peak heights must be
®® taken into consideration for each locus.

C)Q il. If two foreign alleles of similar peak height are present at a locus,
these two alleles are likely to comprise the genotype of the

QO unknown contributor.

1il. If the alleles foreign to the victim constitute the major component
of a mixture, the allele combination can be deduced by combining
all major allele peaks (also see section (2) below). All peak height
inconsistencies for heterozygote loci should be accounted for by
overlap with the known component.
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1v.

If the alleles foreign to the victim are the minor component and
only one foreign allele is visible at a locus, it might not be possible
to determine the complete allele composition for this STR. The
foreign type might either be homozygous or heterozygous with one
allele overlapping with the known component. For hetero @
types of the known component, peak height differences %ﬁen
the two alleles indicate the presence of an overlappin @: in the
minor component. For homozygous patterns and g1w1all peak
height differences a decision cannot be made. hgse cases it is
possible to indicate that a second allele might esent without
identifying the allele.

b. The major and the minor component of the miQure can clearly be

1.

ii.

o)

distinguished 6 5\9
i s@e'present, it is possible to

Using a locus wh@.‘r al

determine the r’hQ fthe A components in a mixture. This
ratio can the \&sed t tpret the amount of copies of each
allele that bep at other loci with less than four alleles.
Theref?g thege istedlarge difference in peak heights, the

genotype of tﬁ for component can be inferred without having
one known (@ ibutor and without four alleles being present at

each locye® careful to eliminate the possibility of more than
two cofithNButors before interpreting the mixture.

]g)ght not be possible to unambiguously deduce the DNA type
r the minor component. See above for a discussion of the
limitations.

3. V@ll additional allele peaks are detected at only a few loci

©

The major DNA profile can be interpreted. The presence of additional

QO alleles should be noted, but deduction of the minor component should not
be attempted.

b. If sufficient DNA is available, and based on the peak heights of the major
alleles, consider concentrating the sample or amplifying the mixture
sample with more DNA.
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4. Possible mixture components masked by -4bp stutter

a.

Due to enzyme slippage when replicating repetitive DNA stretches, an
additional peak of a length exactly -4bp shorter than the main allele eak
is a frequent occurrence for STR polymorphisms (Gill et al. 1995

et al 1996, Holt et al 2002). Some of the STR loci are very pro tutter
and almost always show stutter peaks e.g. DYS19 or VWA.

Amelogenin locus is not based on a repetitive STR seque?‘ié/\ doesn’t

show any stutter.

Over all loci the average stutter peak height rang 5% t0 9.5%,
with maxima from 17.4% - 24.1% (in house valigatjon for HCN DNA
samples). Therefore peaks in a -4bp position ffom a main peak and less
than a certain percentage (diffegs per loc@v@ Appendix) of the main

peak’s height are not report rue al

In a mixture the -4bp coul a real mixture component.
Therefore 1nd1V1du not b ded from being a minor contributor
to a mixture if th les 6 he -4bp position of an allele from

another individ?h O

VIII. Partial Profiles: not all loci d Qallele peaks

1.

Degradation

a.

&

QO

o)

DNA’Qegradation is the process of a very long (>40,000 bp) DNA double
st eing broken down into smaller pieces. With increasing
adation, the DNA fragments get very short, until the target sequences
or the PCR reaction which at least have to contain both primer annealing
sites are also broken down. For example, Identifiler with FGA (350bp)
and YM1 with DY S3891I (362-386bp).

The longer alleles are more likely not to be present in partially degraded
DNA (Gill et al. 1995, Sparkes et al. 1996, Holt et al 2002). An
Identifiler result that displays only D3S1358 and Amelogenin but none of
the higher molecular weight loci, can be explained as being caused by
DNA degradation. A profile with no D3S1358 result but callable FGA
alleles cannot be caused by degradation but must have other reasons (e.g.,
see the following paragraph).

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
03-24-2010 EUGENE LIEN 24 OF 31
c. Due to the allele size differences within a locus, degradation can also

cause partial profiles for heterozygous DNA types, e.g., for the FGA type
19, 29, allele 19 (220 bp) can be present while allele 29 (260 bp) drops
out. Parallel to the disappearing of the larger size allele, an 1mbalanced
peak height with the larger allele peak being smaller, can be explaj y
DNA degradation. K

d. The possibility of an allelic drop out has to be con51dere lly for
amplification with low DNA input, degraded DNA, or k heights
(200 RFU’s or below with the normal injection para

e. For degraded samples amplified in Identifiler 31 mphﬁed in Identifiler
28 and run with the 5kV/20sec injection paramdgter (such as those in the
High Sensitivity Team), smalldoci may b lown in order to visualize
i i ée 'om an injection with lower
from injections with higher
tgnments for larger loci. In this
manner, a complet 6{&: profile may be assigned. Regarding
the small loci at iﬁ'g ecti rameters, remove the peaks if they are
overblown and 1dex@ us inconclusive at the high injection

parameters.
KO

2. Detection limit \

generally lowe the blue and green peaks. If the DNA sample is at the lower
limit of the té&{'ng sensitivity it is therefore possible to get a partial profile where
one or al yellow loci are missing. Additionally, blue is slightly more

n the green dye, so that it is possible to see more blue loci than green
we the detection threshold.

Due to the difff@‘@%tlon sensitivity of the dyes, the yellow peaks are
h
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IX.  Guidelines for reporting samples amplified with Identifiler for 31 cycles

After samples are amplified in triplicate, the alleles which repeat in at least two of three
amplifications are considered part of the Composite (or consensus profile). When data is
copied into a profile generation sheet (or table), the composite profile is displaye i%
row below the three rows of the replicate amplifications. These are termed “r iNg or
confirmed alleles”. Only confirmed alleles may be assigned to the most like, E\%A
profile of a sample interpreted as a single source, whereas only alleles th ?adetected in
all three amplifications may be assigned to the most likely major DN of a mixed
DNA sample. However, in order to be assigned to a profile, termed ° ned Alleles”
for single source samples or the “Assigned Major” for mixed sa the confirmed
alleles must meet the criteria described below. Non-repeating aNel§s'may only be used
for comparison. These non-repeating alleles may be an alleleﬁom a minor contributor or
may be a PCR artifact.

1. Low Template DNA (LT- DNA@ile $@

sheet should be created from the
ant STR runs. This may include

rly if a replicate sample had required re-
d for example.

For each case file, a final p ﬁgene
profile generation sheet(s& the,

injections from dlfferewﬁns p
injection due to a failed 'ze%

a. The three indivi@mpliﬁcations and the composite profile should be
copied from tl(& table for each sample from the case.

@, b, ¢ or pooled injections do not need to be copied.
Qlf a sample was re-injected due to a poor injection, only include the
®® data from the successful run.

0 1il. If a sample was injected with low, normal and/or high parameters,
0 but the high or low injection yielded the better profile for all loci,
QO the normal injection does not need to be placed in the table.

v. However, if some loci, for example small loci, were apparent in the
normal injection but were deemed inconclusive in the high
injection whereas other longer loci were not apparent in the normal
injection but were evident in the high injection, the appropriate loci
from all injections should be used and combined in the table.
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V. The relevant run names should be listed in the table for each

replicate after the sample name.

b. In the row beneath the composite profile, termed the “Assigned Alleles or
Assigned Major”, list alleles from the composite profile that can b Q
assigned to the single source profile or to the major component ihg

mixture profile, respectively. If no such profile can be assig ed on
the guidelines below, list “mixture for comparison only”
“inconclusive”, if applicable. Refer to the section of t al entitled

“Allele Confirmation and Profile Determination” for \ ed instructions

regarding allelic assignment. QQD
&

c. Copy the chart sheet to a new file.

1. Right Click on the tr'ééhart s

il. Select Move or’@r, crea@coopy, and under “To book™ select
“newbook”. C\)Q é

iil. Save th?$WbD§9‘ the case number to the profile sheets
folder inthe aas nagement folder within the Highsens data
folder on thﬂé&work.

iv. Add th@%et to the sample’s case file.

2. Sample Inte¥pretation

a. ples or components of samples with less than eight repeating alleles
ver six autosomal loci will not be interpreted or used for comparison.
Samples with more than 6 repeating alleles at at least two loci in the
0 composite profile will also not be used for interpretation or comparison.

QO
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b. When examining a triplicate amplification result, one must decide if the

O

QO

sample will be treated as a mixture of DNA or can be treated as a single
source DNA profile.

1. Samples with 3 repeating alleles at at least three loci must Pe\Q
interpreted as mixtures.

ii. Samples with 3 repeating alleles at less than 3 10
interpreted as single source profiles. Refer to t retatlon

section below for allelic assignment.

iil. In some cases, a sample should be interp as a mixture even if
there are not 3 repeating alleles at at 1 t 3 loci. For example, this
may be evident when rgsults at m oci are inconsistent
among replicate amp %tlons

another allele may

ID 31 samples?ﬁ&ed aeuﬂ source DNA profiles are interpreted as

follows:

1. The hete@te type for a locus is determined based on the two

tallest@e ting alleles in two amplifications. The heterozygote

p. l@o not have to show a specific peak balance with the
@wing exceptions:

A locus in the assig@ les 2@6 assigned a “Z” to indicate that

il Qlf two repeating alleles are clearly major alleles, any additional

the single source profile.

®® repeating alleles, which are consistently minor, are not assigned to

iii. When the same repeating allele is in the plus or minus 4 bp stutter
position, and is less than 30% of the major peak in two out of three
amplifications, and is less than 50% of the major peak in the third
amplification, the allele in the stutter position may not be part of
the heterozygote pair. Therefore, a Z is assigned.
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v. If repeating alleles are present, and one allele is consistently major

such that all alleles are less than 30% of this allele in all
amplifications, the major allele may be assigned a homozygote if
the criteria described below are met. Q

V. Homozygotes must be interpreted carefully.

considered a homozygote.

1) An allele must appear in all three amplificatio ?ﬁb

2) The presence of an additional allele 1 @( the three
amplifications can be indicative of al ropout.

e Butifone allel&cleaﬂy @aj or allele and the minor

allele(s) (eV ey re re less than 30% of the major
allele 1 1n 1dations, the major allele can be
ass1g e hom e.

o tlvel e non-repeating minor allele(s) are >30%
e reffeatytrg major allele, allelic drop out should be

S spe d the locus 1s marked with a Z, to indicate the
pos y of a heterozygote.

o ? following scenarios, loci should always be assigned a
\' » High molecular weight or less efficient loci: CSF1PO,
@Q THO1, D16S539, D2S1338, D18S51, and FGA if only

one allele could be called

» The largest locus with repeating alleles in each color

OO » All loci in samples amplified with less than 20
picograms in each replicate
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3) Ifalleles 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@z_
Replicate a 8 C\
Replicate b 8 N M8
Replicate ¢ 11,12 V 11
Composite Profile 8, Z CN\ 8,7
Assigned Alleles Il%\v 8,Z
e. ID 31 Mixture Sample Interpretation KQ

1.

ii.

iil.

O

QO

Determine the number@f contrib
may be considered e at ree or more contributors if
five or more re g alle present at at least two loci.

Consider wheﬁx he rep‘ g peaks appear to be true alleles or

o the mixture. A sample

are PCR a{@

Determifje the nixtyre ratio. Examination of the profile from the
injection of th&pooled amplification products is often indicative of

the mixt% 0.
Mix amples with apparently equal contribution from donors
an gy be used for comparison. Data generated for all replicates

\ be used for comparison.

Mixtures may be deduced or deconvoluted as follows:

§ a) 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%.
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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.

C) When the shorter allele is within 30 to 50% o ller
allele, in at least two amplifications, it can ?itoncluded
if the major component is heterozygote zygote. In
this case, a major peak can be asmgned\%e major
component with a Z.

d) If only one allele could be confifmed, loci should always be
assigned a Z in e f0110w1 narios:

J 1gh @lla &r less efficient loci such as

THO 16S539, D2S1338, D18S51 and

he l@@locus with repeating alleles in each color.

, a locus prone to primer binding mutations- This
{s relevant for mixtures that contain a homozygote and
a heterozygote which share the same allele.

C) e All loci in samples amplified with less than 20
Q’\, picograms in each replicate

Note that mixture ratios may vary between the smaller and the
0 larger loci and in some cases larger loci may not be resolvable

particularly if only two alleles are apparent.

OO Vi. When deducing a mixture, if none of the alleles can be assigned to
the major component at one particular locus, that locus is not
deduced and is called inconclusive in the Assigned Major profile.
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vii.  Minor components from non-intimate samples are not deduced.
Alleles that may be attributed to the minor components may only
be used for comparison.

viii.  For intimate samples, alleles that are confirmed but do not
to the known component may be assigned. Q

(IMooled

from

In addition to applying the above protocols to the replicat
sample (which is a combined sample of amplification
replicates a, b, and c) should be considered. Althought
not evaluated independently, if it does not confi
from the replicates, caution should be exercised.

Revision History:

March 24, 2010 — Initial version of procedure.
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Y-STR Mixturesof Male DNA

Other than at the DYS385 locus, the occurrence of more than one allele peak at one or

more Y-STR loci indicates the presence of a mixture of male DNA.

A.

In General

If the additional allele peaks are of similar height at on Gﬁ?e loci, the different
components are present in similar levels. If only eltheré or DYS390
displays two alleles, and the other three loci show si eaks, the presence of an
allele duplication event should be considered.

Mixtures of male DNA with different levels of. g DNA will lead to unequal
peak heights for the different aIIeI ron If the ratio of the lower peak
to the higher peak is conS|sten aII l0G two aIIeIe peaks, the haplotypes of
the major and minor compo can rred. If this is not the case, the
possible presence of thr trlb ust be considered.

It is unreliable to soI Ies present at the DYS385 locus to determine
whether or not a mixttire | t or estimating the ratios of a determined
mixture.

Possible mixture c@nent masked by -4bp stutter

Peaks within & -4bp position from a main peak and less than 20% of the peak
heights ares\'t reported as true alleles. In a mixture the -4bp stutter could mask a
real mlxtuﬁsomponent Therefore individuals cannot be excluded from being a
minor @m utor to a mixture if their alleles are in the -4bp position of an allele
from@ther individual

Q?a to the “STR Results Interpretation” section. Follow the procedures outlined

D.
QOn the appropriate section.

1. Partial Profiles
2. Detection of Previously Unreported Rare Alleles
3. Samples with High Background Levels

Revision History:
March 24, 2010 — Initial version of procedure.
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To interpret the significance of a match between genetically typed samples, it is necessary to
know the population distribution of alleles at the loci that were typed. If the STR alleles of the
relevant evidence sample are different from the alleles of a subject’s reference sample, then the
subject is “excluded,” and cannot be the donor of the biological evidence being tested. An
exclusion is independent of the frequency of the alleles in the population. '\

If the subject and evidence samples have the same alleles, then the subjectA %cluded,” and
could be the source of the evidence sample. The random match probabi 't§\e he probability
that another, unrelated, individual would also match the evidence sam éﬁ; gual to the
frequency of the evidence profile genotypes in the relevant populatio %opulation frequencies
are estimated separately for the Asian, Black, Caucasian and Hispefipopulations. Additional
population frequencies may be used for other population groups! source contains more than
one frequency for a single population group, then the highest f{gquency is used for calculations.
Allele frequencies are used for all calculations. rofile fre @:y estimates are calculated
according to the National Research Council re j@e Evaluation of Forensic DNA
Evidence (National Academy Press 1996, pp4%£36 to

< yPress 1955, PRAS RS

the population specific genotype and profile
d in the “POPSTATS” subdirectory on the

Spreadsheets are used to automate tgc\%?culat'
ed with the spreadsheets.

frequency estimates. The spreadsh
network and explanations for their%

ar
The population allele frequencies of th@% core CODIS loci and D2S1338 and D19S433 are
derived from the FBI and OCME D es.

l. Random Match Prob 'I@ Autosomal STRs

A. Enter the e\frq?nce profile alleles in the Identifiler worksheet of the POPSTATS
spreads @ Off-ladder alleles can be entered as decimals (for example, “12.2")
or a% “<” for values above or below the ladder, respectively.

B. @ I assigned a “Z” to indicate the possible presence of another allele, only
allele is entered in the calculation spreadsheet. In this manner, the locus is
ot treated as a true homozygote whose statistical values are determined by
Q squaring the allele frequency’(p Rather “Z” loci utilize the probability only of
the one assigned allele (2p), which allows the second allele to be anything.

C. The overall profile frequency estimate for each group is calculated by multiplying
the individual locus genotype frequency estimates together.
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D. In the standard scenario, homozygote genotype frequencies are estimated for each

population using the formulgsp(1-pP for 6= 0.03 and heterozygote genotype
frequencies are estimated using the formulg;2p

Genotype and profile frequencies are also estimated for isolated p @ons (i.e.,
“evidence and subject from the same subgroup (isolated village); or
relatives using the formulas in the National Research Council t.

For each population, the overall profile frequency estimmme standard
scenario 00=0.03 unless there is reason to suspect tha gDNA and
subject are from the same subgroup” or a relative % ubject left the biological
sample.

Calculations and allele frequencies,are retair@ the case file for referral at a
later date if necessary. 6 @,

AQ’ 6\0

Random Match Probability for Y

A.

QO

The frequency for a% pe is estimated by counting the number of
times the haplotype oCcur: h of the population databases and dividing by the
total number of indmdt@ the database.

1. A haplotype as not been previously observed in the Asian database,
which i 196 individuals, would be reported as “less than 1 in 196
Asians’

2. otype that has been observed once in the Asian database would be

rted as “1 in 196 Asians”.

&)0 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).
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B. For YM1 haplotypes, use the POPSTATS spreadsheet to estimate haplotype
frequencies.

1. Enter the YM1 alleles into the Identifiler worksheet of the POPSTATS
spreadsheet. Partial profiles cannot be entered into the spr a@eet.
Instead, haplotype frequency estimates must be calculate@mually for
partial profiles.

2. Refer to the Y-STR tab of the POPSTATS sprea \(or YML1 haplotype
frequency estimates. Print this page for the cas

3. If both autosomal and YM1 STRs are typed sample then the
combined frequency can be estimated by {ultiplying the autosomal
profile frequency estimate by the larg ther a) the YM1 haplotype
frequency estimate, or b) M1 h pe frequency estimate if the
haplotype had been ob d om in the database. This calculation is

done automatically by POP@& S spreadsheet.

C. ForPowerPlex Y (PPY gplotyp@se the US Y-STR database to estimate
haplotype frequenci% C)

1. Using Internet Ex@er, navigate to www.usystrdatabase.org

2. Enter the aII@Trom the PPY profile into the drop-down boxes on the

screen 0
3. Tos ci;y a value not listed in the drop-down box, enter the value in the
te X next to the drop-down box.

4, e following value types are allowed:

C) a) Standard ladder allele such as “12”
QO b) Off-ladder allele value such as “12.2”

C) Off-ladder low- or high-value such as “<15” or “>21”

d) Null allele: enter “0” if the sample is believed to contain a
legitimate null allele, for example, due to a primer binding site
mutation.

e) No data: “*” is the default value. Loci with * are treated as wild
cards.
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5. Click “Search”

6. Scroll down for the results. The website reports the number of times the
haplotype was observed in the database, the observed frequency of the
haplotype, and the upper bound of the 95% confidence inter hese
values are reported for each of the populations in the dat frican
American, Asian, Caucasian, Hispanic, and Native Ame#sicqn) and for all

of the populations combined. (1>

7. Click “Show Details” for a summary table. \

8. Adjust the margins of the page by selecting@?e Setup” from the printer
menu at the top of the page and changl he top and bottom margins to
0.5, then choosing “OK”.

9. Print the screen by sele Pn&@r‘n the printer menu at the top of the
page and selectin er

10. Verify on the Q@t tha@\(—haplotype alleles were correctly entered
into the Webs%~ C)

11. If both autosomal PPY STRs are typed, the results are reported
separately \’S

\

lll.  Combined Probabllltyq)nclusmn (CPI) for Mixtures

The comblned |I|ty of inclusion (CPI) is defined as the probability that a randomly
selected indi I would be a contributor to a mixture of labeled DNA alleles. In other
words, it i &xpected frequency of individuals who could be included as potential
contrlb:uj;s

he mixture because all of their alleles are labeled in the evidence profile.
@ only be used if all of the following circumstances are met:
* When the evidence sample contains a non-deducible mixture.

* When the alleles of the associated known sample are labeled at all of the conclusive
loci in the evidence sample.
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A conclusive locus is a locus with concordant or repeating alleles. If an evidentiary
sample is amplified more than once, loci with concordant alleles (HT-DNA samples) or
repeating alleles (LT-DNA samples) are determined. Loci that are designated as “NEG”
(for negative) or “INC” (for inconclusive) are not used in the CPI calculation. To avoid
the possibility of bias, the determination to deem a locus inconclusive in t e@dence
profile must be made prior to viewing the comparison sample profile. QI}\

determined to be included in the evidence sample. The CPl is ¢ ed for informative
samples. If RMP values have been generated, the CPI may n d to be calculated. The

CPl is calculated (if necessary) after the DNA profile of the compayj ample(s) is
;ég:llg
CPl is reported in the evidence report. q)

The comparison is based on the previously determined-<&llele calls. If any of the alleles of
a comparison sample are missing from t!'aevidencg@ e at conclusive loci, CPI is not

appropriate. @,
A C ting CPI ‘\AQ 6\0
: omputing C\)Q OK

1. Open CPI wo@eet “CPl.xls”

2. In cells A9 throug of the Data Entry worksheet, enter each allele that
is labeled in t { ence profile at conclusive loci, up to 10 alleles per
locus. Allele uld be separated by commas and/or spaces. A profile
from a P ﬁ?nay be pasted into cells A9 through P9. All alleles that
are Iab@ t conclusive loci in all amplifications must be entered

3. Pr? e blue “Run CPI macro” button. The CPI for the Black,
asian, Hispanic, and Asian populations appears at the bottom of the

&esults worksheet.

C) Print the results by selecting File > Print while in the Results worksheet.
O The printout will include the alleles entered and the results.

Note:
Off-ladder alleles may be entered in either 15.x format or as “<” or “>". 5/2N
will be used as the frequency for an off-ladder allele.
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B. Interpretation

Results are presented for each of the four populations: Black, Caucasian,
Hispanic, and Asian. The probability of inclusion is stated in the report.

Combined Probability of Inclusion is the expected frequency of i 'hsLuals who
are carrying only alleles that are labeled in the mixture in quess nd if tested
could potentially be included as contributors to this mixture,_I\is#he expected
frequency of individuals who could be included as potentj tributors to the
mixture because they do not carry any alleles that are n@ eled in the evidence
profile.

Revision History:
March 24, 2010 — Initial version of procedure.
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l. Comparison of Samples Based on STR Results

A Determine whether it is likely that a sample contains a mixture of DNA (i.e. more
than two alleles at two loci, intensity differences between alleles within a locus, or
a reproducible pattern of visible but unlabeled peaks). '\

B. State in the report if a sample contains a single donor or a mixture o

C. Determine the minimum number of individuals who could hav, ibuted to a
mixture and the likely source of each component of the mmtt@

D. Compare all possible evidence and exemplar pairs to de%]?e inclusions and
exclusions.

E. Assuming a single physiological flu c@nor tw&?nples could derive from a
common biological source (inclu if albt eles in the evidence sample are
accounted for by the alleles i\r@xemp ple
If however a mixture is Wle in idence sample, there may be alleles that
are not accounted for ex sample.

F. Random Match ProbabllltlgﬁMP) are calculated for evidence samples only
where:

i. The sam @%arently unmixed.

ii. The e appears to be a mixture of two components and the source of a
k&ﬁcomponent is used to deduce the foreign component. RMP can be
ed for the foreign component (i.e., when the victim’s DNA is
&esent in the sperm fraction of a vaginal swab and the foreign component
is deduced).
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ii. There is a large difference in peak heights between the major and minor
components and then the genotype of the major component is easily
inferred. The minor component genotype can be determined if four alleles
are present at a locus. If less than four alleles are present one has to be
very careful because other alleles of the minor component may be d

by the major component alleles. A deduction may be possible n
peak height imbalances. See below for the calculation of staf

Iv. When one (or more) component of a mixture must be in order to
interpret the mixture, state the assumption directly in ort.
G. Statistics are not calculated for expected inclusions suc ithelial cells from a

vaginal swab, underwear or (for non blood only) the ‘Qtim’s own bedding.

NOTE: Do not forget to evaluate ‘lgnlf of a match for epithelial cell
fractions for items not ectecK victim such as condoms or the
suspect’s clothes.

1. Reporting partial profiles KC) OK

A. Duplicated alleles at a sing Ie*‘1 can be used for comparison purposes even if
not all loci could be typed @ is sample.

B. If only one allele me reporting criteria at a locus and the result of a weaker
allele cannot be j d, the called allele can be used for comparison purposes.

The presence oRthdweaker allele in the exemplar does not exclude this
individual.Qi\'
I11.  Reporting pr, sly unreported rare alleles
A. @( h based on the presence of a new size allele in both the exemplar and the
ence DNA can be reported.

B’ The new allele may be included in the statistical evaluation of a match.

C. An exclusion based on the presence of a new size allele, where there is a match
for all other tested polymorphisms, has to be reported as inconclusive.
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Samples with High Background Levels

A

A sample which has more than two allele peaks per locus and a high background
with multiple extra peaks of unknown origin outside of the allelic range has to be
interpreted extra carefully and can be reported as inconclusive. '\

If the high background levels are low in a degraded sample, the sam?li/ uld be

microconned and amplified with more DNA. (1>

In order to fully resolve components of mixtures with peak h\ above 6000
RFUs in YM1 and 7000 RFUs in Identifiler 28, samples e repeated.

This reanalysis is not always necessary for clean DNA{samples if, in spite of the
peak heights, all peaks show the propey shape anq@wajor background is
present.

Q" .
Discrepancies for overlapping loci ip erent ?iplex systems

A.

O

annealing phase of its fic s efficient, or if the mutation is near the 3'

The primer-binding site :;é el contain a mutation, which renders the
end completely blocks the e>t< igh (Clayton et al. 1998)

the specific pry air. These mutations are extremely rare,
approximat imated between 0.01 and 0.001 per locus (Clayton et al.
1998).

i. This may resulti¢ eudo-homozygote type, which is reproducible for
p
t

ii. A arison between evidence and exemplar samples based on a locus
e both samples were amplified with the same primer sequence is no
0 oblem.

& If the same locus is amplified using different multiplex systems, it is

possible to obtain a heterozygote type in one multiplex and the pseudo-
homozygote in the second, because the primer sequences for the same loci
may differ.
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v, The heterozygote type should be the correct type and should be reported.
It is important to have typing results for evidence and exemplars based on

the same multiplex.
NO

A. Based on the triple amplifications, only repeating alleles in the ¢ (o}(e profile
will be used for database entry. All allelic assignments are pagtOf fhe most likely
DNA type for the DNA source.

VI.  ldentifiler 31 - Profile Comparison and Statistical Evaluation

B. Samples, including major components of samples, mus@;in at least six
apparent loci in order to be used for comparisons. K

C. Consider all possible evidence and@plar sa@% to determine inclusions and

exclusions. . ! .\Q

D. For comparisons, the amou&%NA ied, the number of contributors to the
sample, the loci character{stes whi re empirically defined, and the length of
the repeat in question db ered as well as electronic data.

E. Allelic dropout caused by @asﬁc effects is a common occurrence for low copy
number DNA samples, ismatch between a heterozygote exemplar and an
apparent homozygot is not necessarily an exclusion, even if no Z was
assigned (a seco @ may be present).

i. For e)@r'np e, a comparison sample cannot be excluded from an
ev'@?ﬂary sample if all alleles in the comparison sample are either called
n be explained by uncalled peaks or dropouts.
Jt 0 Regarding inclusions, one should evaluate whether a particular mixture is
t) what you would expect to see had a comparison sample contributed to the
O mixture. For example, the comparison sample’s alleles may be apparent
Q in all of the replicates of loci that are designated in the composite profile.
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F. In some cases, the presence or absence of a contributor to a mixture may be
inconclusive.
G. Non-mixtures or deduced major components may be used for a statistical
evaluation. '\Q
H. For loci assigned a “Z,” only one allele is entered in the calculation heet.

values are determmed by multiplying the frequency of the allele database
by itself (p?). Rather Z loci utilize the probability onIy of th OQe)assigned allele

(2p).

In this manner, the locus is not treated as a true homozygote who ‘j}e tical
n

Revision History:
March 24, 2010 - Initial version of procedure.
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Kinship Analysis tests alternate or competing hypotheses of kinship. In the forensic context, it is
useful for determining familial relationships, the identification of unknown bodies, and the
identification of the donor of bloodstains when the donor/body is missing or unavailable, and the
identification of the biological father or mother of products of conception/babies, which result
from a sexual assault or are abandoned. All calculations are performed accordi he
Parentage Testing Standards of the American Association of Blood Banks. T from the
subject/stain in question is compared to the DNA of close biological relativegs

@ther the individual
in question can be excluded as a biological relative of the other indivi ) (see below). If the
individual cannot be excluded, or for comparisons not involving a t(s)/child relationship, a
P1 (traditionally called a paternity index, but this could be a mate or kinship index), is
calculated for each locus using the DNAVIEW program of Dr harles Brenner. The formulas
for parent/child comparisons are listed in Appendices 6 ansk' f Parentage Testing
Accreditation Requirements Manual, &dition, é

For parent(s)/child comparisons, the loci are first evaluated to determi@

If there is an exclusion at a single locu @aren@:ompamson The Pl is calculated
according to the formula in Appendlx EE)

1 (locus specific mutation ragYyis oﬁaﬁd from Appendix 14 of Parentage Testing
Accreditation Requwement ourth Edition, AABB and

PE = I (1-2hHf) where H is th@Jrequency of homozygosity and h is the frequency of
heterozygosity. PE is calc@sed by the DNAVIEW program.

An overall CPI (combined p@ﬂty index) is calculated by multiplying all of the individual PlIs.
A probability of paternity Rgaternity/kinship) is then calculated using Bayes’ theorem and

' i iy of 50%. The individual loci PI, the CPI, and probability of paternity
DNAVIEW program. The report printed out from DNAVIEW should
file as the statistics sheet. The DNAVIEW calculations should be

(W) are calculated
be included in th
performed for

The Fo iology case report should report the results for ONE race, preferably the race of
the |nd|$al in question (e.g., the race of the tested man in a paternity case). The case report
must list the PI for each locus, the race used for the calculations, the CPI, the probability of
paternity, and the assumed prior probability. It must also state the final conclusion. The three
possible final conclusions are exclusion, inconclusive, or inclusion, of the tested hypothesis of
kinship.
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Exdusions occur when either 2 or more loci exclude in a parent/child comparison, or when the
CPI<0.1.

Inconclusive occurs when the CPl is between 0.1 and 10, and for individual loci in mixtures of
parent/child combinations when there are other peaks visible which could potent'a@xclude or
include but can not be genotyped by the software. Q’\

, end when for all
of the inclusion
ity > 99.95%, 50%

Inclusions occur when either 0 or 1 loci exclude in parent/child combinati
cases the CPI1 > 10. The analyst should bear in mind and report the s
based on the CPl. When the CPl is greater than 2000 (probability of
prior probability), the hypothesis of kinship should be accepted (coRgiglered proven). When the
CPl is between 100 and 2000, the hypothesis is supported by th a. When the CPl is between
10 and 100, the hypothesis should not be rejected, and should@e considered a weak inclusion.

Revision History:
March 24, 2010 — Initial version of procedure.
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DNA-View is software created by Dr. Charles Brenner and is used for the performing paternity
and kinship analysis. The following instructions are guidelines as to the use of DNA-View and

interpretation of the results.

l. Creating a DNA-View Worksheet and Import Record

1. Open up the DNA-View Form

S Inpart Skl

ok WD D1 Do T gt o] indn 1l 81000 1) i)

mﬂ.lllﬂ

Felaton r L

f\C)

2. On the

iew Worksheetfill in a 5-digit Case ID(i.e., if your case is FB04-
1345 the case ID will be 41345). Note the Case ID cannot start with zero.

3. aét the Case Typigom the drop down menu: Paternityr Kinship.

Qill in Name section with sample names. Don’t use quotes because DNA-VIEW

will place double quotes around those sample names at the import step.
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Assign a Relatiorto each sample using the designation codes froRdlernity

or Kinship table below the spreadsheet (i.e., if the person is a mother, efiver M
relation. If the person is a sibling, entefdd relation, if there are additional
siblings, enter Athen B There are only a standard number of designation codes
for each relationship. If additional sibling relationships are required, feg example,
use the designations for Other: X, Y, Z, as needed. This conventiOf\ holds
true for other relationships in the table). (19

Enter the DNA profiles for each sample. This can be do% yplng them in by
hand or by copy and pasting directly from an STR pr

separated by a spagenot a comma If there is jc dropout at a locus, leave
the entire locus blank.

Once the sheet is completeLyQ ou
folder. Use the case 1Bs Ne na
I

For both homozygote and heterozygote profiles, ;ir% both alleles at each locus,

|t in the DNAVIEW \ WRKST
“save as” tyerosoft Office
Excel Workbook. See b

L . |

2] %
2H@-3Q ¥ -1k
1 5120091 48131 52254 o 607z a8l
£ = 20821 4132 T 160990 =
My Racent ol s a3 Esens B eoroe -
DEcELs i ) 4ai34 Ezz347 eor1e a
- 21472 =)s0i72 m)szas2 = eovss E
L_% Ezz170 B soong Esssss Esi13e g
% : W ozors A enre = Blezs 5
Al zze37 & snas Eeni34 Es1e52 d
@ 4N 2257 Y zzenn Hososze =003 Els14ze 5
@J =11 2250 &l zse0m &)s0523 ] e0sz0 61440 3
0 Doosnents 111372 B} 30000 a0 e Els1450 3
0 =iz & }anzz0 151500 s Ele14ad 3
b,L! 5] 149405 & a0ze3 Hs179s ) soaar Be1533 =
| 220071 Hlamm e Eeans He154s |
My Compuker |57 an072 ) azza) E]szes3 ] ensaz E]e1ze7 a
« o ' 5
Fia ; - ;

e namel  JOMA View Posml =] Save

Places © | Save sshpei [Mcrosoft Office Excel Werkkook =] Cocel |
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8. Click on the Save Import Sheet buttoon the top left corner of the worksheet.

This will save the sheet in a format that DNA-View can import. The filename
will be the five-digit case ID and the file will be saved in the DNAVIEW \
IMPORT folder.

9. Exit from Microsoft Excel. Another Microsoft Excel alert will pop- ug@wg if
you want to save the changes. Click No

Importing profiles into DNA-View \(1/

YOU CAN ALWAYS RETURN TO THE MAIN MENU FRO \@STAGE OF THE
PROGRAM (AND WITHOUT LOSING MUCH INFORMA Y HITTING the
Ctrl+C KEYS SIMULTANEOUSLY. THIS MAY COME NDY IF YOU
MISTYPE ANY ENTRY. O

YOU CAN ALSO USE THE MOUSE, LL KEYBOARD ARROWS OR
TYPE IN COMMANDS TO SELEC.T M ENU.

1. Open DNA-View, seled Exp

field or clicking it wit

"@fﬁ

DHSUTEW ver 27.23 2085/6-14 15:09 Production Syste
Caseworki? Mew York

nter.

@by either typing it in the Command

4 DNAVIEW

(Paternity, CGrime, Multi—locus; Membrane, Read, Reread>
(Compare, Flazh,. Statistics, Scatter,. Directoryl
(Savesget ascii, Print?>
Housekeeping (Browse, Maintenance, QC’'=s,. Tablet Check,. Update>
ImportExprure: Databazes, Cases, Gels
{Quit. PATER. tools>
{make, plot, or print database. Calculate PI>

the last report
(Mutation, Music)»

Bkzp=clear Alt—fe=help WEE
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2. At next screen, there is field that says Which Import/Export option? select

Genotyper import, hit Enter.

74 DNAVIEW

Jhich Import/Export option?
“

DHA -UIEW Frequency Database import <(transfer between users)

Export DHA-UIEY Databases {(tranzfer hetween usersld

Import Muche datahasze =*=_FRQ file <counts hy 1A bhase pair hin=?

Gel image import C(each row=x.y coord [intensityld)

Create a Phenotype list. check duplicates,. find multi—locus n=3tch
Import Pharmacia ALF <each row=1 band size, lane #>

Import RFLP =zizes {each column=zizes for one lane, eg Tlhiarmicia ImageMaster>
ABD GeneScan data import C(each row=lanelf.color.1 bhand -iz=22>

Molecular szizesz import <each row=2 bhand sizes)>

Caze and Accesszion data import

Import Ascii database C(histogram or size list; kb 1» hases)

BioIlmage import

Import Genotypes for database. (Pair of column=s-= e.otype for a locus?
Genomyx M_W. inport

Codiz: export size data in CHMF forra-

Genotyper import

Hitachi StarCall import

Genemapper import

&h.\' O
3. In the field that saysV§hat su(d.yectory?”, a path
(\FBIOLO~3\MPERSONSIRNAVIEWAIMPORT\) will already be specified.

Hit Enter. \$

If thefield is bl ank,@re Troubleshooting section for specifying the
subdirectory.

4.  Select ym&ase ID from the list. Hit Enter.

OO
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Which Import-Export option?
Genotyper import

hat subdirectory? SFBIOLO™3“~MPERSOMS-DNAUIEWUSIMPORT™

Which file? (ESC if done2

~FBIOLO™3~MPERSOM5~DHAU I EW~ IMPORT % -
a58523 . TET 58249 _TXT 68321 _THT 61811 . TXT SAMPLE.TXT
18523 _THT SA523 _TXT 68322 _THT 61938 _TXT SCOTT.THT
18531 _THT LHA829 TXT 68345 _THT 61988 . TXT
11111 _THT 51144 _TXT 68392 _THT 62191 . TXT
11456 _THT 514173 _THT 6A59A_THT 62248 _THT
11444 _THT 51795 _TXT 6A786 _THT 69562 _TXT
11442 _THT L2088 _TXT 68956 _THT 21234 _TXT
120806 _THT L2159 . TXT 61852 _THT 1675 . THET
12256 . THT L2253 THT 611392 _THT 22345 THT
14496 _THT L2254 TXT 61225 _THT PPV THET
21318 _THT L2311 . TXT 61252 _THT 868888 . TXT
21379 _THT 52345 _TXT 61449 _THT 81146 _TXT
21566 _THT L2347 _TXT 61458 _THT 88888 _TXT
22222 _THT GLS5L . TXT 61494 _THT 28956 . TXT
37914 _THT 68134 _TXT 61533 _THT 21146 . TXT
42261 _THT 6H158 . THT 61566 . THT ) 22186 . THT
58172 _THT 6A383 . TXT 61567 . THT | 99998 THT

58282 . TAT 6H328.TAT 61675.TAT ! ©2992.TX%

O
5. At the following window @with@ﬁ%ted Case Wl appear, hit Enter.
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6. Now that Case ID has been selected, screen will say Initializing a new

membrane Date of runwill default to the current date, hit Enter

Which ImportsExport option?
Genotyper impor>FBIOLO™3~MPERSOMS~DNAUIEW~IHPORT~A50523 . TET start at 14:87:5

Initiali=zing a new membrane

Date of run: EAINELERZ6 7

January July
Febhruary August
March September
April October
May Movember
June December

Bksp=clear Alt—f6=help

7. Membrane # or brief id willistthe selected Case ID in the format#éf###.txt

Hit Enter.
\O

T DNAVIEW

Which ImportsExport /o p? 1on?
Genotyper impor>FLEYOLO™3~MPERSOMS~DNAUIEW~IHPORT~A58523 . TET start at 14:87:5

Initiali=zing a new membrane
Date of run: Fehruary 26 7
Membrane # or(boief id: I
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8. You will be asked, Is the above information correct¥/erify the Date of run
and the Case ID and hit Enter

iy

Which ImportsExport option?
Genotyper imporsFBIOLO™3“HMPERSONS“DHAUIEWS~IMPORT~B58523 .TAT start at 11:87:5

Initializing a new memhrane
Date of »un: February 26 7
Membrane # or brief id: B58523_THT

Is the above information correct? [

9. You will be asked W, oﬁ you’& program defaults to 099 Genotyaed
unless you want to b§’sbme@ney&ise, such as secret agent, James Bond, or father
of inductive reasoning, Fra&c acon) hit Enter

4 DNAVIEW

(EHD to add a reader, DEL to remove or renamel

band,. James Bond

LdC
F. Bacon
Genotyper

Bksp=clear Alt—fb=help

10.  The following window displays the entered loci, hit EadEsG not Enter.
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T DNAVIEW

Which Import-Export option?
Genotyper impor>FBIOLO™3~MPERSOMS~DNAUIEW~IMPORT~A58523 . TET =start at 14:87:5

Columns will be interpreted according to the chart below.
Select any entry to modify the locus.
ETeet nremsalE UP to designate asz "Sample Info®
<::: EMD <or ESC)> wubdn satisfied. DEL to omit column<s>
e
CINPUT FILE> ICINTERPRETATIOH> [16]1 TPOX TROR STR
[1]1 Sample Info Sample Info [171 FGA FGi STR
[21 D3 D351358 STR [181 D19 L1¥5433 STR
[31 THOd THA1 STR [121 D2 251338 STR
[41 D21%11 STR
[5]1 D18 D18851 STR
1 GHORED
D55818 STR
Di38317 STR
7?5828 STR
D165539 STR
CEF1P0O STR
I GHORED
Ame logenSTR
110 STR
DES1179 STR

11. i \\ flles to import.

JRDNAVIEW
Which Import-Export option?
Genotyper imporsFBIOLO™3I“MPERZONS-ONAUVIEW~IMPORT-A585%23.THET start at 14:19:3

IB?/E2/26 cBEfAl » B58523.TAT
~FBIOLO™3“MPERSONSDHAU I EMIRPORTSBA58523 . TAT 11 records 22(Importing 11 samp le’
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12. Note: A screen_ magppear that says “There are some samples id’s...”. At the
bottom of this screen, the program aBkeceed with 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

within case, but they cannot be resolved hecause there iz no szuch mole
efined in that case (or the case is not even defined>.

1> 29998 U
(2> 99998 U
(3> 99998 &

Ready to generate cases & roles using these parametoeps ...
Kind of case: Kinship
Races: hcha
Meed 3 accession numbers beginninyg. 1288-99188
Proceed with generation? (N=modifvy parameters. ¥Y=proceed> [

\_/
If you are using paternity, \slead of kinship, answer “N” to modify the
parameters and type i peternity.” 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 raéo

13. Agreen s@e\‘h will appear, indicating a successful import. At this step, unique
identifj ircled below) are also added to each profile. Hitt&sglit viewing
this @n, and Esgain to get back to main menu.

N
O
QO
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Arrows, Home, End scroll. ESC to gquit wviewin
line 1-47 Find typed phrase. Tab=again. Bksp=new plras
Reprint to print the report

“~FBIOLO™3~MPERSONS-DHAUVI EWSTHMPORT~BA58523 . TXT =start at 14:19:37

(/ . /
NN
SIS

O&
1. Select Caseworkhit ?& C)O

Performing Paternity or Kinship

7@ DNAVIEW

T DUAUIEM ver 27.23 2805-6-14 15:89 Production System
Caseworki? Mew York

(raternity, Crime,. Multi—locus; Membrane,. Read, Reread?>
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2. Select Paternity casehit Enter. (This will be used whether a paternity or a
kinship case is being done).

74 DNAVIEW H=E

DMAUIEW ver 27.23 2885/6-14 15:8? Production Systen
CazeworkB? Mazw \York

Subcommand?

Automatic Kinship arbitrary relationzhip Stain CGalculator rdi>xed stains
Crime Case stain matching Type in a Read ar pdit,. usin
DMA Exclusion mixed stains Y-haplotype odd:: wnixed stains
DNA Odds unmixed stains

DNA Profiles whole membhrane

Hinship calculate formula

Membrane Create; make roster

Multi—locus case

PCR Read using mouse

Paternity case create, edit. or report

Racial Eztimate guess population origio

Read using tablet

Reread Rework old read

Screen disaster matches

Bkzp=clear Alt—fo=help BFEEH

N

?\' @)
Select case should b highli@d. Hit Enter

4 DNAVIEW

Crzate,. edit. or examine a case

telect case

list cases guit

Mame Tag style: NAME FeEcap

Mull freguency:= AUTO review; ASCII export
options zelect case

PCR parameters shrink match rules
print report window size

probe parameters

Bksp=clear Alt—fb=help
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4, At the next screen, at the field Case # (0 to etk for the 5 digit Case IRhat
was imported. If it is there, Hit Enter. If it is not there, the import step may need
to be repeated (Refer to Il. Importing profiles into DNA-VIEW).

4 DNAVIEW

Enter a case number of up to 7 digits,
8% digits in range 2800000c0x> to 27 P00 CxD .

or, up to 5 digits of case number (543212 followed hy

L for Last year — i.e. @55L for 2885655

T for This year — i.e. 666T for 2BH6666

M for Next year — i.e. 22222NH for 2080722222
or, Pagellp for a menu of popular or recent case numbers.

Casze H? (B to exit) FEFE!

is correct such as the ID and all sample information, including relationships
(if not, see section 1V. anging case language), and that, in the race(s):

field, bcha is indi . Go to step 8. If bclsanot indicated, the race list needs

to be edited. s 6-8 for editing race list.

5. Select immigration/kinshi \Qit Enter. Verify that the imported case information
&5
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4 DNAVIEW

Caze 61474 raceits?: hcha
1280-80126
128880125

1288-08127

Daughter daughter STaley Profitt
femur

zon Micheal Yellock

Pictim
Sonitl

Sonlt2 1288-80128 son Raymond ¥Yellock

add role

batch run

batch select
delete case

edit case comment
edit people

edit race (i:t

exarole (your ricskt?l
exnort case
foovuote report
immigrationskinship
language is: kinship
lizt cases

style: NAME

o mmra
NN\
6. Use arrow keys to seleetli listi n menu on lower right corner of

screen. Hit Enter.
O

i DNAVIEW

Casze 61494 racecs2: ‘hecha
128088125

1288-88125

Daughter daughter Shirley Profitt

Pictim femur

Sonftl 1280-A8127 zon Micheal Yellock

Sonfl2 128000128 zon Haymond Yellock

add role

batch run

batch select
delete case

edit case comment
edit people

edit race list

Bkzp=clear

example Cyour risk?>
export case

footnote report
immigrationskinship
language is: kinship
lizt cases

Mame Tag style: NAME
Alt—f6=help
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7. Type bchain the race(s)field. Hit Enter. The changes will be saved.

i DNAVIEW

Case 61494
Daughter
Uictim
Soniil
Sonii2

racefs):

1288-B0126
1288-60125
1238-60127
1288-00128

- o] x

bcha

Enter modify list of race letters
to try for computation.

8. After editing race list s@ imn@ion/kinshimit Enter.
\

4 DNAVIEW

Case 61474
D Daughter

Uictim

u
8 Sonitl
T

Soni2

race (s

1288-88126
128869125
1258-_n@a127
1220-00128

=

™

ncha

daughter Shirley Profitt
femur

son Micheal Yellock

son Raymond ¥Yellock

example <your risk?>

export case

footnote report

immigration-skinship

language is: kinship

lizt cases

Mame Tag style: HAME
Bksp=clear Alt—fb=help

add role

batch run

batch select
delete case

edit case comment
edit people

edit race list
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9. Estimate likely relationshipsshould be highlighted already. If not, select it and
then hit Enter

4 DNAVIEW

Mutation ds

relationships
ype in Cor edit) scenario 1 Needless loci IMCRILTRD
stimate likely relationships Do HOT "restricc ' -ba data
acial estimate AUTOMATIC frequoncies
i SHOW formulas in summary
veball check the raw sizes DO consider motation
yeball check the genotypes Quit from Inmigration
rint the genotypes G= ? + Fry
rior probability=0.5 : Hsses.wcnu 1 ¢<554> F U2,
Silent alleles WOT allowed Azsr-swnt 2 (887> F U7
arzing info: NOTI shouwn Azs*sument 3 <21892> F U2,
alculate one locus, showing parsiey kasesement 4 (2875> F U/0ther
ace iz: BLACK Az essnent 5 48> F U Other :
hange databhase defaults hasessment b ¢1921> F D, §
ext race from: Black-sCaucasiarsHizpanic . Assessment 7 (6?2 F Us? -

- N

4 DNAVIEW

collecting genetic data

2 worklists to search ... @ remalnlng, 112 locus—genotypes collected.
2 worklists to erroj—check 1 remaining

Ohtaining Black frequencies for locus 11/14 Di65S537 STR
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11.  The Estimate likely relationshipsscreen will display the following information:

a. DNA profiles for each sample with a corresponding legend (alleles are
expressed in letters)

b. A green likely relationshipgable (circled below) that lists Pl (pategnity
indices) and Sl (sibship indices) generated from calculationm aring
every pair of individuals in the case. The numbers in eac valuate
the corresponding pair of people as potential parent-c 0‘(1( (P), and as
potential siblings (SI). Numbers are omitted if very g{l As per Dr.
Charles Brenner's DNA-VIEW Newsletter #17, ht -

view.com/news17.htin
C. After viewing this information, Hit Enter qu

74 DNAVIEW w0 x|

Cas U & T

D Daughter daughter Shimley Profitt

| Pictim femur D pi=6B0 pi=20A pi=48
o

T

Sonitl zon Micheal Tellochk =2i=30 =i=190000 =i-800A
Sonit2 zon Raymoned Yelloglk

u pi=6BB00 pi-8000
si=6PAA@  si=20P0

5 pi=-6HA

& 1=100806
D?s TPO F

D38 UlWA FGA Ame DBESE D21 Di8Y DHE D138 D1eGs, THHB h CSF1
Bur » » N\ B B L e
q pc r P T 3 P o | 5
EP p o u ™ .“ = i-. = .t n 1-..
iy s q u by (1 e 5 of o q 4"

Legend = D351358 p=15% =76, r=17 Ui p=13 »=15 s=16 FGA p23 g24
DES1172 pl2 rid D21511 w28 »38 18551 pld ri6 ul? D55818 pB =11
D135317 pll gi2 »13 /5520 pd s11 165532 p? r11 t13 THA1 p? g8
TPOR p? g8 r? til CEFyf0 p8 »18 t12

any key to continue
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12.  Select Add relationship est to reporthit Enter to add the likely relationships
table to the final report that will be placed in the casefile.

4 DNAVIEW

Add relationship est to report
ype in Copr edit) scenario 1
stimate likely relationships

Add relationzhip est to report
acial estimate
Simulate

yeball check the raw sizes

yeball check the genotypes

rint the genotypes

rior probability=0.5

Silent alleles NOT allowed

arzing info: HOT shoun

ace is: BLACK
hange datahase defaults

alculate one locus, showing parsing

Prdor = A5
Mutation ds considered

Mext race from: Bls. LW CaucaziarHiszpan

Meedless loci JTelW\DED

Do HOT "restric:-" the data

AUTOMATIC frejuencies

SHOM formulas in summary

DO consider miration

Quit from L.ndigration

L 7 o+ T

; Assezzwnt 1 <554 F Ur?,

; Asssument H 2 CBBY> F UsTF -

5 hasevement #H 3 C2189> F U2,

5 Azcessment ﬁ g 275> F UsOther -
6

<48y F U 0ther =
€1921> F D, 8

hazessment
. Assessment

QL
13.

4 DNAVIEW

Action?

Type in Copsgdit) scenario 1 |

Type in (nx edit? scenario 1
Eztimate 1 kely relationships
Add re’latiznzhip est to report
Hacial eztimate

Simu lace

Fogehall check the raw sizes
Lvweball check the genotypes
Pr at the genotypes

Prior probability=8.5

Silent alleles NOT allowed
Parsing info: HOT shoun

Calculate one locus, showing parsing
CK

Race is: BLA
Change datahbhase defaults

Select Type in (or edE; scengrig)lhit Enter.

Prior = A.5
Mutation is considered

Mext race from: Black-CaucasziasHiszpan

Meedless loci INCLUDED

Do HOT "restrict' the data

AUTOMATIC frequencies

SHOW formulas in summary

DO consider mutation

Quit from Immigration

C= 7 + Fr?

; Assessment 1 <554 F Ur?,
Aszessment H 2 CBBY> F U7 - M +
Azszessment # 3 <(210892> F U2 U, A

Azszessment # 4 (2875> F U/0ther

Assessment H# 5 <48 F U/O0ther =

Aszessment H 6 (1921> F D, § =
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14. In the blue field, enter a kinship or maternity/paternity statement that expresses

two hypotheses (or ways people are related), then hjtrles&nter. See below
for examples of Kinship and Paternity scenarios.

a. In the case example featured in the screen captures, there is ped femur,
V, that may or may notbe from the mother of the typed daugh&
S,andsonT

The format for this KINSHIP case is as follows: \(1/
1) D,S,T:V/Other+Pa (as seen in screen capt (L
2) This means daughter, Bon, Sand son, $
typed femur donoty, or another unkn
some untested maRa.

ow)
roduct of the
ividual, Otheand

\0K

Pa

b. Another option is a case of with a trio of typed individuals, a child, C, a
mother, M, and a tested man that may or maylmetthe father

O
O The format for this PATERNITY case is as follows:
1) C:M+F/Other
2) This means that the child, C, is a product of the typed mother, M
and the tested maR, or another unknown man, Other
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M 0ther+Pa

0 -
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15.

4 DNAVIEW

|D,S,T:U/0ther+Pa

Action?

Type in %or edit? scenario 1
Calculate & report LRs. 4 races
Calculate LRs <Black>»

Ezstimate likely relationships
Add relationship est to report
Racial estimate

Simulate

Add scenario tos modify the pick list
Eveball check the raw sizes
Eveball check the genotypes
Print the genotypes

Prior probability=8.5

Silent alleles NOT allowed
Parsing info: NOT shouwn

Select Calculate & report LRs, 4 raceshit Enter.

Prior = A.5

Mutation iz Considered

Calculate one locus,
Race is: BLACK
Change database doZalts

Mext race from: black- CaucasiasHispan
Meedless loci I'CIUDED

Do HOT "restrict' the data

AUTOMATIC f-oyuencies

SHOM fornvlas in summary

N0 conside mutation

Gait from Immigration

Gz ? & Fr?
5 Assvssment # 1 (554> F U7,
; Nosozsment B2 (BBYY OFOUAT

? # 3 <2189> F U7,

zhwwing parsing I

Qz.essment

ep

Wait for the progranw\
A series of screens W{ll app

74 DNAVIEW
Collecting Asians data.

16.

Obtaining Asians frequencie: for locus

3-713. FGA STR

e frequenmes and calculate kinship equations.
ee examples below.

Wait...
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7 DNAVIEW

Evaluating kinship formulas

D.5.T:Us0ther+Pa

13 loci.
D351358
Uua 12pl
FGA 4qg S
DBE11°79
D21511 S
Digshl 1
D5E818 5
D1385317
75828 7
D165539
THA1L 1ip
TPOX Zpe
CERLPS

B inconsistenc

. 8=
(1+3rd » {(dytl2gg+l2
(p+3) / fd4vs+lorrs)
2 7 {p+ipptpgd

A +3ps30d » {(dpr+dpp
(1+3p%er>) » Cdpr+i2pp
1 A (fh»'.n.21~r)

‘pq
(AsptIsdr ~ {dps+i2p
i3ty s {dpr+lbprtd
(1+3p+3q> ~ C(dpg+dpp
1 ~ 4pg
(1+3r>r » (dpt+lbprt

17. ach

en

A table with cumulative LRs"
that will be presented in
file name for posting ( If no
(Paternity or Kinship wed b
(e.g. P91125.txt KBO144.txt). Ni

=

4 DNAVIEW

D.S.T:U0/0ther+Pa

Black cumulative LI

cumulative LR 12.7e?

Posterior probability=188x assuming prior=5%80:x
cumplietive e?

Caucasian

Hizpanic

logy report.

\ |II appear. These are the statistics
In the field that says Ascii
enter the filename: first letter is a P or K
e five digit ID number, and ending vixth
nter to save the file.

41 .6eh
Posterice probability=99_.999998x assuming prior=58:x

Posterior pluhahlllty =79.99999998» assuming prior=58x

Azians cumulative LR 28 _8e?

fosterior probability=108:¢ assuming prior=580x

filename for posting <hlank if none?? §

Ascii
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a. Displayed in this screen capture is the following:

Cumulative LR

This is a likelihood ratio, also known as the combined kinship index (CKI)
or combined paternity index (CPI) which evaluates the assum

spelled out in the proposed kinship or paternity scenarios fqu p 14 and

determines which is more genetically likely. Q
Posterior probability \(1/

Posterior probability is also the relative chance of %Lﬂt@mentioned
in Forensic Biology paternity report) Q)\

Prior probability Q

Prior probability is always 50% (both hy eses equally plausible) for

paternity and kinship Casesgentione\ orensic Biology paternity
report)

18.  Select Quit from Immigra@ouk{@ady be highlighted) and hit Enter
[ )

4 DNAVIEW

|D,S,T:U/0ther+Pa

Prior = A.5
Mutation is considered

» « (554> F Urs?,. U : Mot
w 2 CBE?> F U7 M+ F
# 3 <2182> F Us2,. U, A.
#t 4 ¢2A75> F UsOther - H
##5 ¢48> F U-0Other - H +
#6 C1921> FD. 5 = X + U
# 7 62 FUs2 - M + F

| ﬂtalt with a descriptive comment line

3 Arsuming F & CDG have different fathe
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19.  Select print report, hit Enter.

4 DNAVIEW

D.S.T:U0/0ther+Pa

Mull frequency: AUTO
options

PCR parametcws

print repnit

probe pacuneters
guit

PECAL

Prior = A.5
Mutation is Considered

. I

r=construction
sestrict data
review:; ASCII export
select case

shrink match rules
window size

IMBksp=clear Alt—fe=help

O\ O\
4 DNAVIEW

|D,S,T:U/0ther+Pa |

Printer? IIIIFEAND

abort <3957 chars: Case 61494 kinsk
LPT1

LPT?

SCrCen

fi'e

lLazarjet

Pustscript

Prior = A.5
Mutation is considered

print report

Bksp=clear Alt—f6=help NG
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21.  The following screens will appear. Just wait for the file to print.

4 DNAVIEW

|D,S,T:U/0ther+Pa |

PRINTING to Laszerjet on LPT2

If you get stuck here,. the printer is not connected.
To continue:
1. Try Break ¢=Ctrl-Pause? and wait 68 secunds,
OR 2. Kill DNA-UIEY with the Windows Task Muoaver.

To avoid getting stuck again.,
EITHER connect a printer
OR Houszekeeping,. Options. DMA-UIEW peinter

and zet the printer to C(noned.

4 DNAVIEW

print report

add role example <your risk?>
batch run export case

Mutation is chatch select footnote report
delete case immigration-skinship
edit case comment language is: kinship
edit people lizt cases
edit race list Mame Tag style: HAME

Bksp=clear Alt—fb=help
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