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FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSI S

1. GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 10F7

Body fluid identification

1.

Laboratory organization

1.

The general laboratory policy is to identify gtain type, i.e., usually blood, semen, or
saliva (see the Biochemistry Manual) before indinlization is attempted. However,
circumstances will exist when this may not be gdassi

A positive and interpretable QuantiBlot and/GiRSresult can bg d human
(primate) positive. Identification of the specifibysiological
using the procedures described in the BiochemMagua
blood followed by the detection of a positive QuBlut j “humafiblood was
found”.

To minimize the potential for carry-ove ry is organized so
that the areas for DNA extraction, fo mg amplified DNA are
physically isolated from each othe# s is in a separate room.

leave their designated ar toext area. Immediately after
transporting samples, t dteir designated area.

Dedicated [ s pipetters shouldeaweltheir designated areas.
Only the samples [ hould motvedes areas.

ct pipette for the volume to be pgakttGenerally, the range of a pipette
0% of its maximum volume (i.e., a 10(pifette can be used for volumes of

Use filter pipette tips for pipetting all DNA andeiwhenever possible for other reagents.
Use the appropriate filter tips for the differerzesl pipettes; the tip of the pipette should
never touch the filter.
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6.
7.
Sample handling

1.

Always change pipet tips between handling each Eamp

Never "blow out" the last bit of sample from a gip8lowing out increases the potential
for aerosols, which may contaminate a sample wkiADrom other samples. The
accuracy of liquid volume delivered is not critiesough to justify blowing out.

Samples that have not yet been amplified sh
the amplified DNA work area. Samples that ha

The DNA extraction and PCR set [ uld be performed at a
separate time from the DNA e i emplars. This precaution
will help to prevent potential thmiween evidence samples and
exemplars.

Use disposable ben ccuprula@ithuman DNA on permanent
work surfaces. 109 bleach sho peridditalecontaminate exposed work

ples hapdled in a single to a manageable number. This
i sample mix-ujl éine potential for sample-to-sample

ure worksheets and logbooks are completiédd fout.
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DNA Extraction Guidelines

Slightly different extraction procedures may beuieed for each type of specimen. Due to the
varied nature of evidence samples, the user may toemodify procedures.

2 Use Kimwipes or a tube opener to open samplestudnl
at a time.
3. When pouring or pipetting Chelex solutions,

solution. This can be achieved by shaking or
stock solution before aliquoting.

4, For pipetting Chelex, the pipette tip
tips are adequate.

5. Be aware of small particles o

extraction integrity.
fluids or stains. If ' he exffaatimegative control by QuantiBlot

analysis, the extrakti s inkdaeh should be repeated and the samples
should not be amjified. no DNA is falthen the extraction negative

t be amplified. It can either bextacted, reported as containing
ncentrated using a Microcob@l(see Troubleshooting section).
discretion of the interpreanglyst. Other DNA concentrations
¥ and 0.62 ngf20 may also be concentrated and purified using a

if the DNA is suspected of being degc or containing an inhibitor of

8. After extraction, the tubes containing the unbifired DNA should be transferred to a
box and stored in the appropriate refrigeratoreeZer. The tubes shouidt be stored in
the extraction racks.
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Controls for PCR analysis
The following controls have to be processed alodg the sample analysis:

1. A positive control is a DNA sample where the STRIak for the relevant STR loci are
known. The positive control tests the success badpecificity of tagamplification, and

allele calling.

2 An extraction negative control consists of all reatg u @yocess, and
is necessary to detect DNA contamination of the: e absence
of detectable DNA - in an extraction negative i is sufficient
to show the absence of contaminatidiote: Si dnly detects male
DNA, one cannot infer from a clean Y STR extra ence of female
DNA.

3. An amplification negative control tion reagents without the

addition of DNA, and is used t f the amplification reagents.

Failure of any of the contrgfs does igalvalidate the test. Under certain

ch or excladieing the most common situation.
3iS is also useetectisample mix-up and confirm the presence

Identical DNA profiles among at least two itemsvdtevidence samples or one
pvidence sample plus an exemplar) within a casearsidered internally
eoncordant results (“duplicate rule”).

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
All printed versions are non-controlled copies.
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b. If a sample does not match any other sample icdke, it must be duplicated by

amplification in either the same or a second PCsResy. If the only result was
obtained using Y-STRs, this must be duplicatedhént system.

C. If after the first DNA analysis there is an indicat that the sample consists of a
mixture of DNA, several scenarios need to be carsdl Fugther analysis steps

CODIS.

2) If two or more mixtures in a
the same allele combinati

3) If one or more allele rthgrocontributors in the
case, the presence’o omponent mustrifemed by
amplification in ond PCiResy.

4) If there is i je in a casd dms happens to be a mixed
sample onfirmed by aioglibn in either the same

ending on the needdatlyp3 loci for CODIS.

profile Ictim’s exemplar does not match any of the DNA
lence samples in the case, includmngures, the victim’s

pe duplicated to eliminate theipiisg of an exemplar mix-up.
it ishighly likely that an exemplar mix-up would generate a false

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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The victim’s exemplar must be duplicated startinth a second independent
extraction, with the exemplar cut and submittedeitraction by a different
analyst. If there is no additional exemplar malesvailable, the duplication may
begin at the amplification stage.

he exclusion, a
 exclusion is

Since duplicate exemplar analyses are performedrbrm
partial DNA profile (at least two complete locigthdemg
sufficient.

pfiles of

If the DNA profile of avictim’s exemplar matc
' have to be

evidence in the case, or is present in an
duplicated. Thisis becauseit is highly unli
generate a falseinclusion.

If the DNA profile of asuspect’s

If the DNA profile
the case, orinth

Partial profiles can satisfy the duplicationippl Consistent DNA typing results from at
least one locus in a different amplification (saDi¢A system or a different DNA
system) is considered a concordant analysis.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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5. For Y-STR testing the sample does not have te&mplified if the internal duplication
rule applies or if the Y-STR results are concordaith the autosomal results: confirming
an exclusion or inclusion, confirming the preseatemale DNA, confirming the number
of semen donors. Based on the case scenario it iméghecessary to reamplify in order
to confirm the exact Y-STR allele calls. There ntight be sufficient autosomal data to
establish concordance.

DNA storage

1. Store evidence and unamplified DNA in a separ
amplified DNA.

2. During analysis, all evidence, unamplified D
refrigerated or frozen. Freezing is generglly

3. Amplified DNA is discarded after th

4. DNA extracts are retained refri

storage.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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CHELEX DNA EXTRACTION FROM BLOOD AND BUCCAL SWABS

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

1. Remove the extraction rack from the refrigeratéxtract either
Do not extract both together.

) exemplars.

2. Pipette 1 mL of sterile deionized water intoleatthe ack.

3. Mix the tubes by inversion or vortexing.

10.
11.
12.

13.

14. Store the remainder of the supernatant ai82Qoor frozen.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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CHELEX DNA EXTRACTION FROM SOFT TISSUE (E.G. FETUS SAMPLES)

Sample sizes for this Chelex extraction shoulddgr@imately a 3x3mm cutting of tissue.

1.

10.

11.

12.

13.

14.

15.

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

Pipette 1 mL of sterile deionized water intoleatthe tubes 4 ) rack.
Mix the tubes by inversion or vortexing.

Incubate at room temperature for 15 to 30 meygdi [ yersion or
vortexing.

Spin in a microcentrifuge for 2 to 3 mi

rom a well-resuspended chelex tsmt).
jnase K

Store the remainder of the supernatant ai82@oor frozen.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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CHELEX DNA EXTRACTION FROM EPITHELIAL CELLS
(AMYLASE POSITIVE STAINS OR SWABS, CIGARETTE BUTTS, SCRAPINGS)

Sample sizes for this Chelex extraction shoulddge@imately a 5x5mm cutting or 50% of the
scrapings recovered from an item.

1. Remove the extraction rack from the refrigerator

2. To each tube add: 2Q0Q of 5% Chelex (from a welkresUS@e e X teoh).
1ul of 20 mg/mL Proteina

3. Mix using pipette tip.
4. Incubate at 56°C for 60 minutes.

5. Vortex at high speed for 5 to 10 secghds.

(using jEnto a microcentrifuge tube for
an DNA concatdn.

enough suspension of the sample. The reaction che scaled up and re-
centrated using Microcon concentrators.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
All printed versions are non-controlled copies.
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NON-DIFFERENTIAL CHELEX DNA EXTRACTION FROM
SEMEN STAINS OR SWABS

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

Regularly 1/3 of a swab or a 3x3mm cutting of ansshould be used. For cases where semen is
present but no sperm cells were detected, the sasigd can be increase

1. Remove the extraction rack from the refrigerator

2. To each tube add: ex tsoh).

a sayéwn rack.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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CHELEX DNA EXTRACTION FROM SEMEN STAINS OR SWABS

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

1. Remove the extraction rack from the refrigerator

2. Pipette 1 mL of PBS into each tube in the eximaaack.

3. Mix by inversion or vortexing

4 Incubate at room temperature overnight or forigimu inQ@¥ shaking
platform.

5. Vortex or sonicate the substrate or sw i itate the cells off of

the substrate or swab.

ach sample. Store swab or
ains fraction.

10. e of resuspended cell debris pellet, add uhGsterile

11. g/mL Proteinase K. Vortex briefly to repend the pellet.

12. te at 56°C for about 60 minutes to lys#helial cells, but for no more than 75

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
All printed versions are non-controlled copies.
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13. During the incubation step do the following:

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

b. Add 50uL of 20% Chelex (from a well-resuspended chelextsarh) to each
epithelial cell fraction tube

C. Close tubes

14. Spin the extract in a microcentrifuge at 10,005,000 x

15. Add 15QuL of the supernatant from each sample

16.  Wash the sperm pellet with Digest Bufferatofus:
a. Resuspend the pelletin 0.5 m

b
C.
d. Remove all but 50L of t
e
17. Wash the sperm pelle

Resuspend

18.

19.

20.

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

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSI S

2. DNA EXTRACTION

DATE EFFECTIVE DATE REVISED VERSION PAGE
02-02-2005 05-26-2006 9.0 7 OF 39

22.  Vortex at high speed for 5 to 10 seconds.
23. Incubate in at 100°C for 8 minutes using awaewn rack.

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

25. Spin in a microcentrifuge for 2 to 3 minuted@t000 to 15,000

26. Pipet 2QuL neat and also a 1/10 dilution (using JjEnto
QuantiBlot Analysis to determine human DNA con

e for

27. Store the remainder of the supernatant at82

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
All printed versions are non-controlled copies.
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CHELEX DNA EXTRACTION FROM HAIR

Microscopic examination of hair by PD lab shoulddoenpleted before attempts at DNA typing.
If possible document state of root on photo. Beeftdrnot to loose adhering sheath material
prior to extraction.

A. Sample preparation for loose hairs:

1. Handling hair with clean forceps, examine thie hader godisSS@ng microg&ope for the
presence of sheath material. The hair may be ¢l [
Note possible presence of body fluid on hair.

2. Wash the hair containing sheath material t i contaminants by
immersing the hair in sterile, deionized water itl alcon tube.

4, Return the hair to the dissecting mjgrosc el to cut a 1 cm portion
ntrifuge tube.

B.
5 0 minutes and afterwards removing
Altevedy the slide can be submerged in
6. embedded hair sample. wI0-20 seconds for
out the hair samiph clean forceps. Check slide for
7 oscope slide and adcerfresh Xylene to remove adhering
ene, add a few drops of watepeat rinsing with water several
8 issecting microscope. Use anctealpel to cut a 1 cm portion from the
ATTENTION: At not immediately starting Chelex extr action, do not place wet hair in

1.5mL tube. Perform additional 99% Ethanol rinse ard let hair dry before
placing in tube.

ATTENTION: Do not consume hair shaft. If possibleleave at least 1cm for mtDNA typing.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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C. Chelex extraction
9. To hair tubes add: 1QQ. of 5% Chelex (from a well-resuspended chelex tam).
1uL of 20mg/mL Proteinase K.
Note: Check that the hair is completely immersedn the C olution before
incubating.

10. Incubate at 56°C for at least 6 to 8 hourgwvearnight.

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

12. Incubate at 100°C for 8 minutes using a scr ack.
Note: Check that the hair is comple immerSgdn the lex solution before
boiling.

13.  Vortex at high speed for 5 to

14. to 15,000 x g.

15. sing f)Einto a microcentrifuge tube for
man4NA concaton

16. eithier & C or frozen.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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ORGANIC EXTRACTION PROCEDURE

A.

Sample Preparation

Liquid/dry blood, bone marrow, oral swab and tissuesample preparation

Stained substrates and oral swabs should be asmall pieces mm). Tissues
should be minced into small pieces in a weigh heahg a € blade. Place
samples in 1.5mL microcentrifuge tubes or coniciéles wji 2. See table
below for various sample types.

Proceed to Section B: Sample Incubation

Sample type
Liquid blood

Bone marrow

Oral swab

Blood stain

Soft tissue

ue x 0.3 cmto 1.0 xxih@

th specimen shbaldleaned entirely of soft tissue and
, such as scrapinging and sonication. A combination of
gothbrushes and runmater should be used to clean. For a
ple is placed in a cortida¢ and covered with a 5% Terg-a-
additional cleaning, the somacastep may be repeated multiple

incubgtor (drying time may vary from a few hoursteernight).

Note: ¥®erg-a-zyme is an enzyme-active powdered @ggent. A 5% solution should
be made fresh prior to bone preparation and cleanig. Refer to pg. A78, Appendix

A in the QA Manual. Once prepared, the reagent willonly be effective for up to 16
hours.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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10.

Photograph bone or tooth sample after cleaning.asve and weigh specimen
prior to sampling.

If several bones are available, generally compaxtebis preferred, such as
humerus, femur, or tibia.

*WARNING**
Protective eyewear, lab coats, cut resistant gloves

cut the bone specimen into approxi
cuttings for an end weight of apprgxi mpromised bones,

the Microcon step.

ean cuttings in a weigh boat on a skal Wipe. Cover with
eigh boat. Label the weight boat with fiiecase number, ME#, PM
eal with evidence tape.

Dry in a 56C incubator for a few hours or overnight. Afteffgient drying,
weigh bone cuttingsThe bone sample must be completely dry before millg.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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Sample milling with the SPEX Certiprep 6750 FreezeMill

All freezer mill parts that come into contact witbne specimens, such as the cylinders,
metal end plugs and impactors, should be cleanest dnd sterilized prior to use. See
Step 20 for appropriate cleaning procedure.

1. Assemble specimen vials in the following order: ahébtto
impactor, and metal top.

stic cylinder,

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

3.

4. taminated
ensure that the

5 0 not use bleach or ethanol.

6.

7 transfeontainer. Be aware that the

can bg hazardous. Use cryogenic gVes, protective
lab coats when handling. vaid liquid nitrogen

mill lid. Add liquid nitrogen slly into the mill up to thd-ILL

aig splashing and boiling over.

specimen vial into the round chambgmnd€éessing more than one bone
it is possible to save pre-cooling time lagipg up to two vials in the

h container inside the mill.

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

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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11.  Adjust mill settings as follows:

Cycle set to # of samples + 2
Time T1 (milling) 2.0 min
T2 (pause) 2.0 min
T3 (pre-cool) 15.0 min

Rate Bones — 8-10
Teeth — 6-8

12.  Close cover slowly to avoid any liquid nitro 0 start
the mill. Pre-cooling will begin followed b

13.  During the 2-minute pause phase, itis n il and remove
the finished sample using cryog

14.  Place one of the pre-coole [ iy erdtick in the round chamber.

LINE , refill. A loud noise during
vel is low liquid nitrogen is not

15.  If liquid nitrogen level i
milling means that t

16. Close the li
processed.

e dust into labeled 50mL Falcon tube. uBnsomplete dust transfer
y tap@ing bottom of cylinder. Weigh bone dust dondument.

20. ak metal end parts and plastic cylinder in 10&aBh.

21.  When milling is complete, switch mill tOFF and unplug. Leave cover open for
liquid nitrogen to evaporate. The next day, low&rer and place in storage until
next use.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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22.  Mill Parts -Clean Up: Mill parts must be cleaned immediately after meging.
If this is not possible, steps a-b must be comgletfore leaving overnight.

Rinse off 10% bleach.

Soak all parts in 0.1% SDS.

Brush parts with a new toothbrush to remove aniglua$ bone dust.

Rinse with water.

Soak parts in 10% bleach and brush each parjg#

Rinse with water.

Separate the plastic cylinders from the

Rinse in 100% ethanolONLY the met

compactor can be rinsed in 100% e

Se@~ooo0oTp

I. Use isopropanol to remove an
the tops or bottoms of the cylinder

23. Proceed to Section B: S

Laser Microdissection
This procedure ca aternaid(ad) tissue from fetal material
(chorionic villi) in . The pedlure can only be performed in
cooperation with@he OCME hi y department amdtrained pathologist. The
instrument used,
Systems fgmmidicro mics, Carlsbad, CA), is owbgdNYU Medical center and can

POC scrapings in saline buffer:

Remove tissue from liquid either by filtration @@ntrifugation:
= Transfer liquid to 50mL falcon tube
= Spin sample in a bench top Eppendorf or IEC Ce6Bit8R at
1000 RPM for 5 minutes
= Discard liquid supernatant

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
All printed versions are non-controlled copies.
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Submit sample to the Histology department for ®&ssprocessing
according to the OCME Histology Procedure Manuaitisa E. Then
proceed as for b.).
b) POC fixated and embedded in paraffin blocks:
Contact histology department and ask them
from the paraffin block using the following pj
= Use disposable blades for the my
case.
= Clean working surface on
and alcohol before and aftgr e
= Use individual floating ¢
= Use uncharged micr
The slides then shoul ith eosin-phloxine
(H&E technique) as ME Histoléggcedure Manual.
pardsecgars have to be
c)

sk the histologyadepent to stain them as
ise proceed with the miseaditiontechnique.

ed laser to melt a special thermopdafditn over the area of interest.
developed CapSure Caps that are coaitedthis thermoplastic film

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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B.

Sample Incubation

A trained pathologist has to be present to disistgudecidual tissue from
chorionic villi and operate the laser. After thedsl has been placed on the
microscope platform the pathologist will visuallgentify the area of interest,
mark this area for the laser, and activate the ladee laser setting is specified in
the Arcturus instrument manual. The Forensic Bigl@yiminalist needs to be
present during the complete procedure to maintduai
evidence.

separate CapSure caps. The caps can be
tubes. A third unused CapSure cap shoul
control.

Use new scalpel and clean force
the film to a fresh 1.5mL reactj
buffer, DTT, SDS and Proteingse

Process an extra ith ev@ry bataxbhctions.

arrow samples

ample 5 Samples| 10 Samples 15 Samples

400 pL 2.0 mL 4.0 mL 6.0 mL
10pL 50 pL 100pL 150 pL

13.6 pL 68 uL 136 pL 204 pL

Total Incubation Volume@er sample| 400 pL

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
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For bone samples:
Per bone 1 sample | 3 samples | 5 samples
(~2g dust) (N+ 2) (N+ 2) (N+ 2)
Organic Extraction Buffer | 2370pL 711mL | 11.85mL | 16.59 mL
20% SDS 300puL 900 uL
0.39 M DTT 120pL
Proteinase K (20 mg/mL) 210uL

For teeth samples:

Pe 3 samples | 5 samples
(N+ 2) (N+ 2)

Organic Extraction Buffer L 37 mL 3.95 mL 5.53 mL
20% SDS 10 b 500 L 700pL
0.39 M DT, OpuL 120uL 200pL 280puL
Proteinase K (2@mg/mL) 7 210uL 350uL 490 uL
Total Incubation Volum@er sample| 1000uL

bedded tissue (e.g. mmdissection) samples:

) 1 sample 3 samples
Per tissue (N+ 2) (N+ 2)
395 pL 1185 pL 1975 puL
50 pL 150 pL 250 pL
20 pL 60 pL 100 pL
Proteinase K (20 mg/mL) 35 uL 105 pL 175 pL
Total Incubation Volumger sample 500 pL
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3. Add appropriate incubation volume of master mixetch tube. Vortex briefly.

Make certain the substrate, tissue, or swab idlyadabmergedNote: Reagent
volumes may be adjusted in order to accommodate thgize or nature of a
particular sample.

4, Place tubes in a shaking 56°C heat block and ineutzernigh

5. Proceed to Section C: Phenol Chloroform Extractipdiidicrocor? S@anup.

For semen stains and swabs
1.

2.

1 Sample 5 Samples 10 Samples
400 L 2.0 mL 4.0 mL
SuL 25uL S50 puL

7

Place the tubes in a%€7heat block and incubate for 2 hours.

ake sure the caps are on tight. Using a clgtanje needle, punch a hole in the
bottom of each tube (heating the needle makes pumdhe hole much easier).
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9. Piggyback the tube containing the sample ingidew labeled tube. Collect the

10.

11.

12.

13.

14.

16.

lysate by centrifuging at 2700 x G in a swingingkei rotor for 2 minutes. Save
the tube containing the fabric or swab until aib®A quantification results were
obtained. Optional- If the substrate remains afeetoe-extracted for additional
bound sperm, transfer the fabric or swab to a nerked tube.

enriched
. In this

labeled tube. This supernatant is called the
for non-sperm DNA. Place the epithelial c

to 15,0aPfrr 5 minutes.
tant and discard the supernatant.
times.

1 Sample 5 Samples 10 Sampleg
400 puL 2.0 mL 4.0 mL
40 uL 200 puL 400 puL
10 uL 50 uL 100 puL

d 450uL of the master mix to each pellet and optionadlytte substrate
remains.

Place the tubes in a 371C heat block and incubate for 2 hours.
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17. Proceed to Section C: Phenol Chloroform Eximacand Microcofi cleanup.

C. Phenol Chloroform Extraction and Microcon Cleanup

Set Up
Remove the Phenol:Chloroform:lsoamyl Alcohol (25124PCI4

Aliquot from the lower, clear organic layer. Altatively, jiihe PCIA
equilibrate to room temperature, swirl thorougtdyfor ingke homog&RAous phase.
Unscrew cap and aliquot desired amount.

Obtain organic waste jug for disposal of any tu in contact
with PCIA.

See Section D for preparation of Phase

For samples possibly needing mtDMA o A testing:Place one
Microcon® YM100 collectiontube locentrifuge tube for ezaninple,

including the extraction negatj at least 15 minutesNote:

incubation buffer.

Extraction
1. crocentrifugeetslamples at high speed for 1

ne dust, incubatesD mL conical tubes, for 5-

hase Lock Gel (PLG) tube saenple, including the
tubes make phase separafisier and are optional.
es, label as many tubes tmaooalate the total volume of
ger sample. For example, if yoeubated 2g of bone dust with

gcorf YM100 filters for each sample. Prepare the MiordcYM100
tors by adding 1QQ of TE*to the filter side (top) of each

Phenol Chloroform is toxic. Protective eyewear, ma&s lab coat, and nitrile
gloves should be worn when handling. All work musbe conducted under a
chemical fume hood.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSI S

2. DNA EXTRACTION

DATE EFFECTIVE DATE REVISED VERSION PAGE
02-02-2005 05-26-2006 9.0 21 OF 39

5. Add a volume of Phenol:Chloroform:lsoamyl Alcohd:24:1 (PCIA) equal to
the volume of incubation buffer (typically 4@Q) to be added from the sample to
the PLG tubeNote: When pipetting PCIA, you must penetrate the ap oil
layer. Place used pipette tips in the organic wastbottle.

6. Have someone witness your samples, PLG, and Miofo¥@4Q0 tube set up.

8. Shake the PLG tube vigorously by han
emulsion. Note: Do NOT vortex the P

e phase separation.
(On Eppendorf Centrifuge Magtel 5 or 13.2 RPM).

10.  If the sample is discolor gueous phase, or contains a
lot of fatty tissue, transfe r (aquephase) and repeat Steps 7-9.
eth wilalkg be discolored. Only

11. Carefully t ase (top layetheqrepared Microch

| not to let the pipeip touch the gelNote:

12. 00 concentrators for 15 minutes at 500 x g,chhis
0P RPM. (On Eppendorf Centrifuged€ldb415D, spin at 0.6
)Note: Ensure that all fluid has passed through fier, if

additional time, in 5-minute incremerts. If fluid still remains,

dd 400uL of TE™ to the filter side of each Microc8rYM100 concentrator.

15.  Spin again at 500 x g, which is approximately 28FM, for 15 minutes.
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16.  Add 40puL of TE™ to the filter side of each Microc8rYM100 concentrator.
Note: For bone samples, add only 10-26L of TE “to each filter side to
ensure smallest elution volume.

17.  Invert sample reservoir and place into a new labetdlection tube.(For
samples possibly needing mtDNA or Low Copy Numb&iEasting, invert
sample reservoirs into irradiated collection tubhe§pin z

18.

19.

Final Volume

400pL

200pL

100pL

samples to newly labeled 1.5mL microcérgge tubes for storagé-or
amples possibly needing mtDNA or Low Copy Numib&k 2sting, transfer
ples to irradiated 1.5 mL microcentrifuge tubdlgcord the approximate
final volume on the organic extraction worksheet.

21.  Submit aliquots for QuantiBlot or Real Time PCRIgsis to determine human
DNA concentration. Follow the procedures for sulting extracts to either
guantitation method.
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22. Store at 2 to 8°C or frozen.

NOTE:  For larger volumes, 15 ml PLG tubes may be pexpas well as Centric8n
YM100 concentrators (available in 2mL, 15mL andeotsizes). For
concentration, spin at 500x g and at 1000x g foovery, Adiust RPM
according to centrifuge used. Do not exceed 1000 aware that
using the larger PLG and the Centri€fiM100 cg i
longer spin times.

NOTE:  See Microcofitroubleshooting.

D. Preparation of Phase Lock Gel (PLG) tu

The purchase of Phase Lock gel (PLG) Syy ical annd more convenient than
having to stock all possible tube sizes. T ; [ be added to different disposable
tubes. Make sure the plasticware bei i nd chloroform.
1. Without putting pressure range caband discard. Attach the
gray dispensing tip(su tighten securelfYOT®: Use of gray
tip is optional for a s i Li®ss force is necessary when gray tip is
NOT used.)

2. Apply firm p dispelRE& until it reaches the end of gray tip.

PLG heavy
100uL
325uL
325uL

3mL
smL
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3. Pellet the PLG by spinning the tubes priorde..5ee table below.
Tube size | Centrifuge model Speed Time
0.5t0 2.0mL | Eppendorf 5415C 14 x 1000 RPM 30 seconds
Eppendorf 5415D | 13.2 x1000 RPM/16.1 x100 -
15 and 50mL| Sigma4-15C 1500 RCF 2 minuteg
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MICROCON 100 DNA CONCENTRATION AND PURIFICATION

Microcon 100 filter membranes have a pore sizeritains all DNA fragments >100bp. This
filtration device can be used to concentrate alldwA sample (e.g. when the quantification
reads <0.15ng/20.) by simply removing excess liquid, or to purifsample from low
molecular weight contaminants (e.qg. if the Quardiis$ inconclusive or ang@plification

therefore necessary to bring the volume back uadaling TE*. In o
amplifications the final volume shouldn’t be smaliean 5@L.

1. Label a sufficient number of blue Microcon 1
the vials.
2.
les and don’t forget
oRdate and time and your initials
3. Pipette 10Q.L of TE* solution i reservoir inclgdhe negative
control. Add DNA sample (Q. i volume)awaffer. Don't transfer any
Chelex beads, or in case ) any organic solvent! Seal with
attached capAvoid tou I e pipette tip!
Return the origin orlagation. Do not discard empty tubes.
4 Place the assemb eed miotofkege. Make sure all tubes are
plure of dg¥ice, do not exceed recommended g-forces.
w 2500 RPM, Eppendorf) for 15 masudt room temperature.
5. the DNA sample add 2Q€L of TE™ solution and repeat Step 4. Do

Forcdgcentration only proceed to step 6.

NOTE: ¥ When purifying samples with a low DNA conceniatit might be
advantageous to use several wash steps and tredlsce the volume to achieve
both, a cleaner sample and an increased DNA corteemt
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6. Remove assembly from centrifuge. Open attachpcand add 20_ TE™. Avoid
touching the membrane with the pipettetip! Separate vial from sample reservoir.

7. Place sample reservoir upside down in a ladeledvial, then spin 3 minutes at 1000 x
g (3500 RPM Eppendorf) for 3 minutes. Make sulr¢uddles are balanced!

using TE*.

Clean-up for high DNA concentrations: reconsti
Low DNA samples (clean-up and concentratio

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSI S

2. DNA EXTRACTION

DATE EFFECTIVE DATE REVISED VERSION PAGE
02-02-2005 05-26-2006 9.0 27 OF 39

MAGATTRACT DNA EXTRACTION FROM BLOODSTAINS AND BUCC AL SWABS

Sample size for the extraction should be approetydit/3 of a swab or a 3x3 mm cutting of the
stain This extraction is applicable to bloodstain andouccal swabs only, NOT cigarette
butts.

A.
1.
thea extraction negative will
occupy Position 1. Also fill in iti nalyst performing the extraction and the
extraction date and time. dlhi i Hlised throughout the extraction.
2 Open the appropri evideNBBHKYV) or exemplar (M48EX)
depending on you
2. Click the “Input and enter shenple names for the extraction,
including the ivg} into the appratgr positions in column B.
3. Save FileSave As and save the sheet to the “SampleName”
Slipeth “File Name:” in MMDDYYHMM format and “Save As
SV (Comma delimited)(*.csv). Fostance an extraction performed at
B3¢y 2006 would be saved, with date @me in military format, as
his ensures proper data basisanaple sheets and report pages.
4. Click§Save”.
5. A windOw stating “The selected file type doest sopport workbooks that contain

multiple sheets” will open. Click “OK”.
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6. A second window asking “Do you want to keep w@kbook in this format?” opens.
Click “Yes".

7. Click the Ext Sheet 24 or Ext Sheet 48 tab dégnon the batch size of the extraction.
For batches consisting of 24 or less samples, dnojuthe extraction negative, use Ext

Sheet 24. For batches consisting of 25-48 samiplelsiding the e
Ext Sheet 48.

8. Once the appropriate extraction sheet is opeishfthe siaeet O b tube label,
target date, and IA initials for each sample.

9. Print the extraction sheet by going to FilePrint. er is Lexmark
Z52 Series Colorfine and click “OK”. Leave irdoW for the printer
open. It will disappear after printing is copnplete

10.  Minimize the M48 spreadsheet.

B. Sample Preparation and Inc

1. Remove the extraction i ract either evidence or exemplars.
Do not extract both

2. Wear appropriat dling aonpkes and reagents particularly when
working over the i . 2This includelowes, lab coat, and mask. Sample

preparatiog
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1 6 12 18 24
Reagent

sample | samples | samples | samples | samples
Digestion Buffer (Buffer G2) 190uL 1520uL | 2660uL | 3800uL | 4940uL

QIAgen Proteinase K 10puL 80 uL 140 puL 260puL

5. Shake at 1000 rpm at 5€& for a minimum of 30 minutes.

C. BioRobot M48 Software and Platform Set-Up

1. Double click on the “BioRobot M48" icon on the$gtop.

proceed.

3. “F Trace MTL” protocol sho d. Ifthdick on the arrow in the middle of
the screen and then select - and “F Trace MTL”
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10.

11.

12.

The software will calculate the number of mggessary for the run. Place tips in the tip
rack(s) if necessaryWhen filling racks make sure that the pipette tipsare correctly
seated in the rack and flush with the robotic platbrm. Tips are located in three racks.
These racks may be filled one at a time, BUT yowstrfill a whole rack at a time. After

a rack is filled, reset the tip rack by clicking ‘Ofes tip rack ...”, If no new tips are being
added to the robot click “No”.

NOTE: When opening a new tip bag, ALL tips should becg
platform. Open tip bags should not be returnetthéodrawgr.
storage. When adding tips, spilling into the rexipty
rack until it iscompletelyfull.

Tips needed for a run:

# Samples 6 12 18
# Tips 30 42 66 90 102 114

After you are finished, click,‘Nex
Fill the reagent reseryoir
plastic reservoirs i
The resin is stor,

AMl.Feagents are stored in their respective
wainaRlm, EXCEPT the magnetic resin.
originaklstbottle to prevent evaporation.
ll, both ire tetock bottle and in the reservoir,
Z If you notmestallization in any of the solutions,
tainer out, stad again with fresh reagent.

See bottle for confirmation of ethanol additin and instructions for
paration if needed.
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# of Large Large Large Large Small Elution Small
samples| reservoir | reservoir | reservoir | reservoir | reservoir | buffer | reservoir
Sterilize | Ethanol Buffer Buffer Buffer (TE® | Magnetic
d Water (mL) MW1 MTL MW?2 (mL) Resin
(mL) (mL) (mL) (mL) (mL)
6 10.0 11.8 7.2 5.9 15
12 18.4 22.6 12.9 10.3 1.7
18 26.9 33.4 18.6 14.7 | 1.9
24 35.3 44.2 24.3 19 2.1
30 43.7 55.0 30.0 23.4 13. 7.3 2.3
36 52.2 65.8 35.74 15.7 8.5 2.5
42 60.6 76.6 4 32.1 8.2 9.7 2.7
48 69.0 87.4 4N 5 20.6 10.9 2.9
Place into the metal rack in fo loc e plastic reservoirs only fit into the rack
one way. Check the diregfions Of the' \@lches w, |d poininto the robot:
Size Container ftware Tag Reagent
Rea_4 Sterilized Water
Rea_3 Ethanol (100%)
Rea 2 Wash Buffer 1 (Buffer MW1
L1 Rea 1 Lysis and Binding Butteunffer
MTL)
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
13.
14.

15. Place the sample preparation trays
“Next”.

16. Place empty, unlabeled 1.5m
the right side of the robotic

17. Label 1.5 mL screw to

18. Placdabeled em
for collection of fi

19. be near titedd the incubation period (From Section
, microcentrifuge fominute at 10,000 to 15,000 x g.
Whe ve a witness confirm the der and labels of both the
abeled 1.5 mL final sample ltection tubes. The robot setup
also erify that all plastic-ware isin the correct position and
e platform.
20. nd place the samples for extnactiahe robot. Discard the capBor
emptpositions, add a 2.0 mL sample tube filled wh 200 uL of sterile water
21. Click “¥es” when asked to input sample names.
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D. Importing Sample Names
1. At the sample input page, click “Import”.
2. The Open window will appear. “Look in:” shoudditomatically be set to a default of

“SampleName”. If not, the correct pathway to tédér is My Camputer\C:\Program
Files\GenoM-48\Export\SampleName. (The SampleNé&oicg
shortcut to this file.

3.
4.
5.
E.
1.
the pla in multiples of 6 as follows:
Empty 1.5 mL tubes are filling empty positidos v
both sets of elution tubes in the cold and hotkdac
2.0 mL sample tubes filled with 200uL of sterjle
H20 are in empty positions of the sample rack
2. After confirming the position and set-up of filastic-ware click “Confirm”.

3. Click “OK” after closing the door.
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4. Click “Go” to start the extraction.

5. The screen will display the start time, remagnirme, and the completion time. You are

now free to complete other work until the extraeti® complete.

mole from the sample

6. It is advisable to monitor the extraction utttié transfer of DNA sg
tubes to the first row of sample plate wells tousagproper mixj
DNA sample.

7. At the end of the extraction, a results pagé bealdispl
of each set of six samples. See Section F forucis

1. At the results page click the “Export of the screen. The Save
As window will appear. “Save In:% eport” folder on the desktop.
This is a shortcut to the i ayly Computer\C:\Program
Files\GenoM-48\Export\Repoft.

2. In “File Name:”, name MDDYY.HHMM. Set “Save As
Type:” to Report Fj . i e artragtion performed at 4:30pm on
5/14/06 would be gaved as 05

3. Click “Save”.

4. Maximi 18 s by clicking itsiom the bottom tool bar.

5. Qreadsheet, click the ‘dmifRun Results” tab.
6 d in the pull-down menue ¢o Data- Get External Data Import
7 Import’Text File window select:

Look in”Report (For specific pathway refer to @t F Step 1)
Files of Type: All files
File Name: Select your extraction run results biedand time

8. Click “Import”.
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9. In the Text import Window Step 1 of 3, check tbidowing settings:
Original Data Type: Delimited
Start Import at Row: 1
File Origin: WINDOWS (ANSI)

The window should appear as below:

T
Text Import Wizard - Step 1 of 3 )%
The Texd Wizard has determined that your data s Delirited, \
1f this is correct, chooss Next, or choose the data type that best describes your data,

Original data type-

Choase the Fiie bype that best describes your data;
 alinited] - Characters such as commas or bebs separate each fisld,
" Fixed pidth - Fields are digned in columns with spaces between sach field,

Sttt import &k o 1 3‘ Bl ongin: [ Windows [ANST) hd

Preview of fils EX\M48 Report Page T...12003_09_30_2323_report.csv.

[L]Dried Blood”, *2003/03/30", "23:23" j
B
(3} posicion Ho. ", Nane", “Resulvs"
1, "Fail EBrzor 21"
s|zr, = "Fail Frror 21" -
I L
Cancel : [ et gosh | (N

10. Click “Next”.

11. In Text Import Win ing:

Delimiters: Place
Text qualifier: *

check by co ake sure no othermgptce checked.

Verify t tting preview corresisao those in the window below:

Toxt Import Wizard - Step 2of 3 [__'_I:J

This screen lets you set the delfimters your dats conkaing, You can see
how viour test Is affected in the preview below,
[ Delimiters —

™ 1ab [~ Semicokn ¥ Comma
| [ Space [ Cther: [_ Text gualifier:

| I Teeat corsecutive delimiters 25 one

| Daka preview

Pried Elood RO0Z/05,30 p3:23

v

Posicicen Mo, Hams Pesules
18 Fail Error 21
Fail Errer 21 -

E
EE | i
Cancel | «Back ‘ Hext = I Erish

12. Click “Next”.
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13.

14.

15.

16.

17.

18.

19.

20.

In Text Import Window Step 3 of 3, select thkkowing:
Column Data Format: General

The window should appear as below:

| Text Import Wizard - Step 3 of 3 Lg‘]@
This screen bets you select each column and sak Column data format
the Diata Format, * Gonaral
‘ceneral converks numenic values Lo numbers, date | © Texk
values to dates, and &l remaining values ko text,  pates |MDY - \
" Bonot mport colure (skip)
Advanced, ., .

Data preview

E3:23 e

Pasules
Fail Errer 2L
Fail Errer 21

Cancel | cBack

Click “Finish”.

In the Import Data win
cell should read “=$

rksh ould be selected and the data input

Import Data

itthers do you want to put the data?
(% Existing worksheet:
Cancel
T—
* New warishest _Propatis.. |

e AN, |

Click “OK™

" tab and verify that thenrdata has correctly imported into the
lly erfter the analyst's initials and ectien date (MM/DD/YY) and time
M/PM) in the highlighted cells.

Print the run report page.

Close the spreadsheet by going to Filexit. A window asking “Do you want to save
changes you made to...?". Click “No”.
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21. Proceed with clean-up and sterilization.

G. Post-Extraction Clean Up and UV Sterilization

1. Wipe down the robotic platform and waste chuité &thanol. DOAQT USE SPRAY

BOTTLES.
2 Discard used pipette tips, sample tubes, anglsapnepar
3 Replace the lid on the magnetic resin reseraond

4, Cover all other reagents and seal
LABEL RESERVOIRS WITH THE
CONTAIN.

RYOF THE'REAGENT THEY

5. Click “Next".

6. When prompted, “Do rm apdV isteation of the worktable?”, click

“Yes”.

7. Select 1 Hour folthe time of “U
upon completion.

ilizatiothien click “yes” to close the software

8. he run report sandmit samples for quantitation, neat,
S needed
9. L OUT THE M48 USAGE LOG WITH THE TIME AND

TRACTION, USER INITIALS, AND ANY COM MENTS
E RUN.
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H. BioRobot M48 Platform Diagram

c1 c-2 c3

A-2

A-3

i

A-4
D-5 D-6 D-7 D-8

D-1 D-2 D-3 D-4

1 b

m of $fe QIAGEN BioRobd48.

Large Xeagent Reservoir Positions

Il Reagent Reservoir Positions
e Racks 1, 2, and 3

C
Sample Plate Holders
Hot Elution Block (65 degrees)
F 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 Report problem to QA. Resin buffer has
tips unequally evaporated. O-rings are leaking and need
service.

Crystallization around®irow of wells in Forgot to fill empty
sample plate sterile HO.

BioRobot M48 cannot be switched on BioRobot

A%

Computer cannot be switched on

all power outlet.

A%

BioRobot M48 shows no movement switched on.
protocol is started e BioRobot M48 is switched on.

BioRobot M48 shows abnormal [ ad may have lost its home
when a protocol is started iti

ration/ Home”.

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

Aspirated liquid drig€ from¥ispo

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

If the problem persists, contact QIAGEN
Technical Services

Revision History:
May 26, 2006 — 1) Revised “Organic Extraction Rahare” for clarification. 2) Added “MagAttract DNEXxtraction From

Bloodstains and Buccal Swabs.” Sggroval Form
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Sample Blotting

1.

Vortex DNA Standards and Calibrators 1 and 2nt@fuge briefly to bring the contents
to the bottom of the tube. If Chelex extractstagag used, centrifuge for 2 minutes.

While wearing gloves, label enough microfugestufor all standarg abels can be
made on the tops of the microfuge tubes, and shHmeiltiade to ells that they
will be loaded in (i.e. 10 ng standard - 1A, 5 tenslard - 1B

Pipet standards into the microfuge tubes, usindgd|
a. DNA Standards and Calibrators
b. Negative (TE) - 5L

same manner as for the standar
chelex rotation and are stored}

jzation"Solution and the QuantiBlot Wash Sign in the water bathAll solids
i3 solution before use.

Once you begin the rest of the QuantiBlot asgay,must finish. Allow approximately 3
hours.

Add 150pL of Spotting Solution to each tube. Vortex andtaéuge briefly to bring the
contents to the bottom of the tube.
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7. Obtain a QuantiBlot membrane from the drawer@ade it in a hybridization tray

containing 50 mL of Pre-Wetting Solution and incigbat room temperature for 1-30
minutes. Note: Either side of the Biodyne B membraan be used as the side onto
which samples are pipetteélwayswear gloves when handling the membrane.

8. Inspect the gasket wells to make sure theylayeeal correctly (impgager alignment can

membrane from the Pre-Wetting solution. Placetieenbra
blotter, then place the top plate of the slot lelotin top of
vacuum pump to a vacuum pressure of approxima
sample vacuum and turn on the clamp vacuum o
ensure a tight seal.

9. At this point have someone witness the tybepse

10. Load the membrane as follows:

ly dach ple into a separate well of the
esample directly into the center of the

e membraneNote: Do not allow

y compromise the membrane at

Using a new pipet tip for each
slot blotter. For best results,

ng Standard
'0.3125 ng Standard
0.15625 ng Standard
Plate negative Control (T

1F

2A 3.5 ng Calibration 1 Standard

2B 0.5 ng Calibration 1 Standard
C 0.15625 ng Standard

2D — 6F Samples and Controls

6G 3.5 ng Calibration 1 Standard

6H 0.5 ng Calibration 1 Standard
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11. After all the samples have been applgaalyly turn on the sample vacuum. Leave the
sample vacuum on until all samples have been dthAmunigh the membrane. Inspect
each slot that contains a sample for a uniform bared. If a uniform blue band is not
visible, make a note of it.

Turn off the sample vacuum, the clamp vacuunm the vacuum sg

12. Disassemble the slot blotter and remove thelonane. Procg
hybridization. Do not allow the membrane to dry.ou

to pre-

Following soaking in SDS, rinse the gasket an contacts the
membranehor oughly with H,O (include a fina ioni . Make sure
that all the wells of the top plate are rinseg eledn§ Rinse unit of the slot
blotter with deionized KD and allow to er usebleach. A

13.  Transfer the membrane to 10040L of t Hybridization Solution in
Place the lid on the tray. Put the tray
iglg. (ead ring) on the covered tray to

uantiBlot HybridizatiS8olution to the tray. Tilt the tray to
gf QuantiBlot D17Z1 Probe to the QuantiBlot Hydiration

of pre-warmed QuantiBlot Wash Saltio the tray. Rinse by rocking for
severaf§sgconds, then pour off the solution.

16.  Add 30 mL of pre-warmed QuantiBlot Wash Solatio the tray. Tilt the tray to one side
and add 18@.L of Enzyme Conjugate. Cover tray with lid and gl

Shake at 50°C for 10 minutes at 50-60 rpm. Péfiuhe solution.
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17. Add 100 mL of QuantiBlot Wash Solution to theyt Rinse by rocking for 1 minute,
then pour off the solution. Repeat for a total tmeshes.

18.  Add 100 mL of QuantiBlot Wash Solution to theyt Cover tray with lid and weight.

Shake at room temperature for 15 minutes at 1@ri&. Pour o
this time, prepare the Color Development Solutsee(below).

Color Development
19. In a glass flask, prepare the Color Develop tio d reag
60 mL of Citrate Buffer
3 mL Chromogen
60 pL 3% HO..

Mix thoroughly by swirling (do not

solution. During

in order:

rtex).

m tion morethan 10 minutes before
oxig€ for each batch of Color
aining hydrogen peroxide after use.

Note:

20. if@te Buffer tofheMray. Rensy rocking for several seconds, then

21. olution to the tr&over tray with lid.

22. evelopment by washing in agpprately 100 mL deionized #0. Repeat

. After the last wash, store membiadeionized HO. Cover tray with lid
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Photography

23. Photograph the membrane while wet. Placen#mbrane on a dark, flat, non-absorbent
surface.

24. Use a Polaroid MP4 camera system with typedd@64 film and adaatten 23A or 22
(orange) filter.

25. Turn on the flood lights. Adjust the heightlee camera P membrane
fills the entire viewing frame.

26. Photograph at 1/125 seconds and f8 for typefi o@econds and 8
for type 664 film.

27. Develop the film for 30-60 seconds. If ' S, not exposed
properly, or does not accurately recggd th e, vary the exposure
conditions and re-photograph.

Indicate the appropriate colu dro n fobhe photograph. Also, initial and
date the photograph.

28.  Attach the photogr heOnce the QuantiBlot passes review
(see below), mak distripute t@ppeopriate analysts. File the
original QuantiBlI jph photographhe appropriate binder. Discard
the membrane.

Note:

Quality

1. dards should yield band intensitie$ decrease approximately two-fold

bsequent dilution (see below for exoep)i
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2.

Compare the intensities of calibrator 1 (3.5ag) calibrator 2 (0.5 ng) to those of the
DNA standards. The intensity of calibrator 1 shido between 2.5 and 5 ng; the
intensity of calibrator 2 should be between 0.3d @162 ng. Calibrators 1 and 2 are
loaded in duplicate on the membrane. At leasktlifahese four calibrator samples must
be consistent with the DNA ladder and each othEmor e than one of the calibrator
samples areincorrect, the membrane must be repeated.

DNA.

It is recommended to run the neat and 1/10

the reading of the 1/10 dilution by 1Q¢to de A quantity for that sample. If
the sample band intensity of the 1. luti en submit 1/100 and 1/1000 (if
necessary) dilutions for analysj [ antity for these samples,
multiply the 1/100 and 1/100 i s1®p and 1000, respectively.

Membranesthat have
must be taken in thej
standards include fflands that a isigle, ndown signal intensity within a slot, and
samples that yiel is nosant with that of the other DNA

standards.

.15 ng standards mustdige. If not, samples that show
0.31 ng and samples with nmaegnt DNA must be repeated,

DNA standards other than 0.g%roduces a band intensity that is
tent with the other DNA standards andtNé calibrators, then
readings that fall at or near the amoutti@tompromised standard, and
between the adjacent two standards (one ogr sithe of the compromised
andard) are not valid for that membrane.

For example, if the 2.5 ng DNA standard is compseah, the sample readings
that are <5 ng but >1.25 ng are not valid for thambrane. If the 10 ng DNA
standard is compromised, sample readings >5 ngadrealid for that membrane.
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C. If more than one of the DNA standards aremamised, the membrane can pass

review if four consecutive DNA standards are cdrescdetermined by
comparing band intensities to those of the DNAlratiors. In such a case, the
membrane will be valid for the determination of DNAmple amounts that yield
values at or within those four DNA standards.

NOTE: thisscenarioonly appliesif the 10ng and the Q ard fails.
All other standardsarerequired to read thg
5. If the membrane fails review for the determioatof D be used
as a guide in the resubmission of neat sample® ions. bgyids that are
produced on the membrane are indicative of t provided that
the corresponding plate negative and extractiOm produce a signal.

6. Submit a photograph and QuantiBlot ' uantiBlot Station
supervisor.

* Non-human primate DNA may give
procedure (Perkin Elmer Corp. 199

Quantiblot interpretation

1. The Quantiblot proc giegsaducible and fairly accurate
determinations of th man DNAeheat sample and 1/10 dilution

should give guaititatiG@kesults that make seribe neat and 1/10 samples should correlate

ure, done pro

1/10 Dilution
Review photo to determine best conag&atr
0.62
1.25,0.31
0.62, 0.15
0.31, Blank
. . 0.15
0.31 Blank <0.15
0.15 Blank N/A
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2. If you have any pairs of results other thasséhabove, you need to take steps to correct the
problembefore amplification. A review of the photograph maydikthat is needed to
determine the discrepancy of the results (e.g.riectly called results, non-uniform signal
intensity, thick or thin bands) and obtain a reasde estimate of the DNA concentration.

Quantiblot.
3. If neat and 1/10 dilution are too far apartritensity (e.
blank), resubmit neat and 1/10 dilution for Qualoti
4. If neat and 1/10 dilutions are both “*” due ware

en reddced so that multichannel
as above with the following

For this procedure the number of controls
pipettes can be used for sample loading.
modifications:

1.

2.

3.

ng standard
0.3125 ng standard

1F 0.15625 ng standard
1G Plate negative control (T4
1H 3.5 ng calibration standard
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4, Load samples in columns 2A-H to 6A-H using acth@nnel 30QL pipette. Proceed as
described above.

5. Due to the reduced number of standards andratiils the acceptance guidelines were
changed as follows:

a.) The intensity of the 3.5ng calibrator haseédbtween 2. ptherwise the

membrane must be repeated.
b.) The membrane passes review if at least th ect and
their intensities decrease in linear fashion.

Troubleshooting of QuantiBlot

(Taken from the Applied BioSystems QuantiBlotpayk jElot references)

Observation Possi Recommended Action

e Biodyne B nylon

membrane. Do not use
membranes that have neutra
charge.

1. No signal or low
sensitivity.

Prepare Spotting Solution
correctly.

Solutior\.

L4
Water bath temperature too  Water bath temperature
[ should be 50°C+1°C).

DNA Probe was not added atAdd QuantiBlot D17Z1
bridization step. Probe.

Enzyme conjugate was not = Add Enzyme conjugate:
added. HRP-SA at indicated step in
protocol. Use 18QL of
Enzyme Conjugate: HRP-SA

>

Hydrogen peroxide was Prepare a new Color

inactive. Development Solution using
a fresh bottle of hydrogen
peroxide.
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Observation Possible Cause Recommended Action

Presence of MgGlin the Concentrations of MgG1l
DNA sample. >0.3 mM can result in
reduced sensmwty Prepare

2. Areas of low sensi- Membrane slipped up oo W [
tivity across the the crd¥ath to 50-60 rpm
membrane. Checkyfat the membrane is
fully submerged in the
ottom of the Hybridization
ray before shaking.
Do not allow the membrane
to dry at any point in the
protocol.
3. Non-uniform sig Slowly pipet the Spotting
intensity within Solution directly over the
slot. center of the wells of the slot

—t

blot apparatus, with the pipe
tip raised approximately 5
mm above the membrane.

Turn on the sample vacuum
slowly, not all at once. After
being drawn through the
membrane, the sample shou
appear as a uniform blue
band on the membrane.

d
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Observation Possible Cause Recommended Action

If the entire sample is not
drawn through the mem-
brane, turn off the sample
vacuum. Pipet the sample
[ gt tip; then

4, Filter background

concerfations of SDS.

e-wet the membrane in Pr
Wetting Solution prior to slot
blotting.

. Conjugate:HRP-SA.

Use 18QuL of Enzyme

Thoroughly rinse twider, 1
minute each, using 100 mL ¢
pre-warmed Wash Solution.
These two rinse times can b
extended beyond 1 minute if
necessary.

Slot blot apparatus not
cleaned thoroughly after last
use.

Immediately after each use,
soak the slot blot apparatus
a large volume of 0.1% SDS
solution. Never use bleach.

utions with prope

ck into the

=

e-

of

in

5. Calibrators
guantitate
cor-rectly with
respect to the DNA

Standards.

DNA Standard serial dilu-
tions prepared incorrectly.

Prepare two-fold serial
dilutions of DNA Standard
in TE* Buffer as described.
Add 5pL of each dilution to
150puL of Spotting Solution

for slot blotting.
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Observation Possible Cause Recommended Action
6. Signal obtained for ~ Water bath temperature too Water bath temperature
non-human DNA low. should be 50°C+1°C).
samples.*

SSPE concentration too higk
in Wash Solution.

DNA from primate species may give signals si
amounts of human DNA. In Roche Molecula @S, 30 ng to 300
ng quantities of non-primate DNA samples resulither NS signals that are

Revision History:
October 5, 2006 — Section re-numbered to “3A'n®ert Section 3B (Real Time PCR Pethods). Arwoval Form
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ALU-Based Quantitative Real Time PCR on the Rotorgee

A.

Paperwork Preparation
The aim of the following steps is to set up an Espeeadsheet with a list of samples that
can be used for the quantitation and the PCR setl@N (low copy number) samples

are contact DNA samples with low expected DNA yselavhileaHHCN (high copy
number) samples are body fluid samples.

1. For HCN samples, open the M: drive and the
the “Rotorgene” folder.Open the“RG SH

3. Exemplar and evidentiary samples i aneously. However,
the examplar extracts must [ i g the assay. In other
words, only the aliquots a luti rs may be present with the
evidentiary samples un

Since LCN eviden diluteldsamce LCN extract volume
is limited such wo required micretg can be spared for
guantitation, ed in pigettie LCN quantitation aliquot
in its entire

guantitation. Rrear samples accordingly.

the extraction shedfoarito be quanted sheet”,
ne sample sheet (sheetftiie excel workbook).
alyst’'s to whom paperwshould be directed under the

4, Determine @yhich samples
5

amples that are being measuredwidutomatically calculated
r cell F7. Verify that this number igrect. The spreadsheet will
calculate how much of each reageatitpot.
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B. Personal Preparation
1. Follow gowning protocol procedures.
For example, in the LCN laboratory this includes tbllowing:
a. Put on a mask, lab coat, hair covering and gloves.
a. Ensure that the cuffs of the lab coat completelyec@arms.
b. Lab coats may be recycled.
2. Do not enter room without appropriate attire. touch any
apparatus, bench etc with bare hands.
3. Remove gloves when answering the phone and touciga order to

maintain a DNA free glove.

C. Work Place Preparation
1. Apply 10% bleach followed by water

cap opener, and pipets

2. Retrieve clean racks, cap ope
microcentrifuge tubes, and ir,

from storage or the stratali

a. The tube racks ner may be cleandd 106 bleach

followed by ET

Y1 todles and caps,
URH] distilled water

CN DNA samples for example, dilie the sample extracts.
gntrifuge dilution tubes with samplengaand dilution.

according to Table 1. Pipet tips do not need talhenged to add water/TE to

pty tubes. Close all caps.

4. pen only one sample and its corresponding dilutid»e at one time.

5. Thoroughly mix each extract, prior to aliquotting.

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

7. Once the dilutions are completed, evidentiary saspiay join exemplar
dilutions under the hood.
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TABLE 1:

Submission 1 Submission 2
I Water or _— Water or
Dilution 1 | Sample TE Dilution 2 | Sample TE
LCN Neat N/A N/A 1/10 18 uL
Samples
HCN
0

Samples Neat 5 puL 0 1/10 198 uL

In order to conserve LCN DNA samples, the ne

and “EB2” primers, and
ULTRA PURHI distill
cabinet.

Store reagents ex

DNA from the freezer labeled 16§ L and record lot #.
# 1600 pg/pL standard DNA tube at$pked briefly.

dd 7.5 pL of irradiated water to tubes 400, 109, @25, 1.56, 0.39, and the
. Pipet tips to not need to be changed to adénta empty tubes. Close all
aps.
5. 0.25 Serial dilution

a. Open only two consecutive standard DNA tubes aeatarting with the

1600 and the 400 pg/uL tubes. (Do not open the/Qlptube for this
dilution.)
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b. Pipette the DNA solution in the 1600 pg/puL tube aml down several
times to thoroughly mix the contents. Take 2.5 |flstandard DNA at
1600 pg/pL and add to the 400 pg/uL tube. Pip&igeONA solution in
the 400 pg/uL tube up and down several times tootighly mix the
contents.

C. With a new pipet tip, take 2.5 puL of standard D

A80 pg/uL and add

and down several times to thoroug

e. With a new pipet tip, take 2.5 pL and add to
i pg/uL tube up
f &5 pg/uL and add
lorthe 1.56 pg/uL tube
g L Rf standard DNAlaBé po/uL and add
DNA solutiorthe 0.39 pg/uL tube

h, '

G.
1. : rom freezer and r@déot number.

mple submission guidelines.
g including the standards, NTQjbcator, and the dilution

e samples in order according to the santetsn a 96 well rack.

Place samples in exactly the same place on theasdkey will appear
vertically positioned in the rotor. (The Rotor pgasis A1-A8, B1- B8,
C1-C8, D1-D8, E1-E8, F1-F8, G1-G8, H1-H8, and Il4hereas the
microcentrifuge rack positions Al-H1, A2- H2, A3-HB4-H4, A5-H5,

A6-H6, A7-H8, and A9-H9. Therefore, Al for the rotis equivalent to
Al on the rack, B1=A2, C1=A3, D1=A4, E1=A5, F1=AG1=A7,

H1=A8, and 11=A9.)

Controlled versions of Forensic Biology Manual oeKist electronically on the OCME intranet. All ipied
versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANAL¥SI

3B. ESTIMATION OF DNA QUANTITY USING THE ROTORG ENE™

DATE EFFECTIVE DATE REVISED VERSION PAGE
10-05-2006 10-05-2006 9.0 5 OF 19
b. Specifically, standard 1600a will reside in well Al the rotor and the

rack. Standard 1600b will reside in A2 on the rptaut well B1 in the
rack. However, well B1 will be empty, since onelwake the duplicate
1600 standard from the first tube. Rotor posi#@corresponds to rack
well C1, standard 400a, and rotor position A4, eepnts standard 400b in
rack well D1 which is empty.

C. Only the standards 1600 pg/uL — 0.39 pdgl/ igdd. The no
template control (0 pg/pL), the calibratg s are not
duplicated.

d. In brief, the standards are vertically pl jh B4.

e The no template control resides in § . Samples

1. Prepare a 1/100 dilution of SYBR GRgen 1.
Take 2 puL of SYBR Green |4 irng gdter, vortex, and tap the
tube on the bench to prev i
2. Mix each reagent befor
a. After each reag

able top centrifugellaspeed.

3. Add each re i jzappears omwtrksheet. Thoroughly mix
each tube i and down, orexory briefly. If vortexing,
afterwards ench to preventehgent from being trapped in

t volumeg above 20 pL, use a P20 ®r multiple dispenses as
' with a P1000. To ensuteade@ipetting, aspirate and

mix the master mix by vortexing. Tap thube on the bench to
e reagent from being trapped in the cap.

Add 23 pL of master mix to the appropriate numideRatorgene tubes. Fill tubes
vertical fashion (Al to A8, and B1-B8). Aftadding master mix to 16 tubes,
-vortex the master mix and tap the tube on timetbéo prevent the reagent from
being trapped in the cap. Use a new pipette tip.
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8. In order to track additions, it may be helpful &xite each well position to be
oneself.

See below for reagent concentrations, the spreatistit calculate amounts for
n+10%n samples and will display rounded value$pipetting.

TABLE 2: A

Reagent Concentration uL*for 1 Rx
Irradiated_ C_;IBCO O ULTRA 8. 34)
PUREDO distilled water
10X PCR Buffer 2.5
25 mM MgCl2 2.8 (2.75)
5 mg/mL BSA 4.0
2.5 mM dNTPs 2.0
DMSO 2.0 (1.96)
élrleoeon (|ZII|utI0n of 10,Q 100X 0.3 (0.28)
20 pmol/uL Pri 0.4 uM 0.5
20 pmol/pL 0.4 uM 0.5

0.625U 0.1 (0.13)

Total volu 23.00

the values using twifisant figures. However, for the
, only one significagitds shown.

yng up and down repeatedly.

each sample, including the standardsCNthe calibrator dilution,
mple dilutions and/or extracts, to ealsh with master mix.

T necessary, in order to conserve sample, onlyLlofisample may be
measured. Note this in the sample name, and dolibleesultant value to
accurately reflect the sample’s concentration pieratiter.

b. It is helpful to place the sample extract tubetsncryobox or another rack
directly after its addition.
C. Every four reaction tubes, place caps on the tufdé® caps are attached

in sets of four.)
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d. Number the first cap in every set of four as they appear in the rotor.

Al for Al, A5 for A5, B1 for B1 etc.
DO NOT label the tube itself, as this may interfere wililnorescent
detection.
e. Open the machine. Add tubes to the Rotorgene. Ertbat tube Al is in
position Al etc.
f. Ensure that all positions on the rotor are fill@gs
g. Add the silver ring, turn the locking ring in g

J. Software Operation
1. Open excel and the relevant sample shee
collapse the window.
2. Open Rotorgene 6 software on the d
3. Click File, New, Casework, and cli
4 In the wizard
Ensure that the “Rotor
Make sure that the
Click “Next.”
Type initials for

S@moo0oTy

ion before®lacquisition”
Ibrate acquiring” (RG 3000) or “optima

remove your existing setting for auto iga

Ion?” The window appears, click YES, actbse”

selecting “calibrate all” will attempt to dadate for all

annels known by the software whereas “calibraguiaing”

will instead only calibrate those that have beeedus the

thermal profile defined in the run such as FAM oeéh.

Click next in wizard and “start run”.

“Savef as” the date and time (for example, “Q11292d0” for Nov 29, 2004 at

:00) in Log Archive folder.

ample sheet window

a. Expand the excel sample sheet window. Copy the leangmes.

b. Paste sample names in the appropriate rows in ttergene sample
window by right clicking and selecting paste.
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C. Settings:

I. Given concentration format: 123,456.78 unit pg/uL
il. Type category
1. Standards: std
2. Zero standard: NTC
3. Samples and calibrator: unk
iii. In all wells with standard, calibrator orgé
You may copy and paste selections by righ
d. Hit “Finish”

See below for cycling parameters t

95°C 10 min W
94°C 15 sec

35
68°C 30 sec cycles
72°C 30 sec
72°C

uter will prompt that another version @ #goftware is running and ask
If you Want to run an analysis version only. Clies.

K Clean
1. Wipe entire work area surface and pipets with bietadlowed by water and
EtOH.
2. Soak and/or clean racks, pipets, cap openers, thied equipment that would not

be adequately cleaned with the stratalinker witBol@leach, 70% ETOH, and
water. (Ensure that bleach is completely removenhfthe equipment.)
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3. If necessary, place fresh microcentrifuge tubeshi& stratalinker and apply
ultraviolet radiation for the 30 minutes.

4. Turn on the UV lamp in the hood for ten minutes. i forget to turn off the
light.

5. Return water, dNTPs, Mgg 110X PCR buffer, BSA, DMSO, EBI primer, EB2
primer, TAQ GOLD and water tubes with any remainieggaats to storage.

6. Dispose of all dilution tubes and the standardibcaig 0
tubes. Sample dilutions may be stored until assages

L. Sample and Data Storage
1. Store extracts in a cryobox in the DNA r pom on the
shelf labeled “samples waiting for amplif
2. Ensure that the final Rotorgene shee the folder labeled

“RG sheets” and that the data fro led “RG data”.
M. Analysis
1. Analysis may be performe
access to the software.
Open Rotorgene soft

HwWN

Q
5
=
@)

e
D
:q
Q
]
o
O
N
D
Q
-
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—
o

«
P
=
o
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<
D
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=

Click “Analysis”
a. Select!

1) sure that the NTC threshold is set to 10%.

a) This permits the exclusion of samples or NTCs, Whic
have a slight drift upwards, due to probe degradabi
other non PCR effects. All samples with a change
below the NTC threshold of 10% will not be reported
the quantitation screen. The percentage is rel&bitke
largest maximum change found in any tube.

b) For example, if you have one sample which begam at
background of 2 FlI and went to 47 Fl, then 45 FI
represents 100%. An NTC threshold of 10% would
consider as noise any sample with a reaction lems t
4.5 Fl.
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2) The box under thé&reaction efficiency threshold” should

NOT be selectechowever.

a) With this alternative mechanism to exclude noise
samples from analysis, all samples will be excludled
they do not have a reaction efficiency of at lehst
specified this level. A level of 0%gdadicates thdyring
the exponential phase, no reg place. 100%
indicates that a completely« )
during the exponential
indicate that during )
exponential phase [ algleclined.

b) Any sample withya 9@l i WPhave some
visible expon [ growth. Setting
this value hd de some samples

wth, whereas setting
belo IINgli whose reading

the lower right corner.

utomatic threshold” and “okay”.

sses the thresholh aarly cycle due to
e sample in questionldvbave no value,
ould display a curve tirasses the threshold
later cycle (Figure 1A).

be normalization uses the second deveaif each
ce to determine a starting point for esashple. The
derivative measures the rate of the ratehahge. In
r words, the increase in fluorescence fromecyalcycle is
eraged from cycle 1 up to the where the fluomseetakes
off” or the starting cycle number for each samflhis method
gives the most precise quantitation results.

In order to avoid disabling the dynamic tube noirzion
setting, move the threshold to the right, ignorthg first few
cycles, so that the sample does not cross thehtbicesThis can
be achieved by the following:

e normalized
an early and
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1) In the normalized data windowpane, on the lowenhtrig
side, under CT calculation, change the number for
“Eliminate Cycles before:” from 0 to 1-5. Chose the
smallest number where the threshold does not diuss
data curve in question (Figure 1B).

2) Alternatively, select the grid immegdi to thight of

“Eliminate cycles before”. ys manually
manipulationof the threshold.
3) Reanalyze the data by selegting Ehol
5. Save experiment as “Q”, date and time (“QO O @xample@n the log

archive folder.

N. Report
1. Select “Report” from toolbar
a. Select “Quantitation, cycling AFAM
b. Select “full report” doule click
C. Generate report
2. Print.
3. Submit reaction sheet Il report worgupervisor for review.

Reports... @ Std, Curve ,.3 Results ” Dynamic Tube ‘ Slope Correct: Ignore First ‘ “‘)ﬁ Mare Settings... ‘

lorm. Fluara

1005

10%1.5
7 4 >

BarkOn | Bank OF
Named On | AllOn | AIOK
Edit Samples

CT Calculation
™ Invert Raw Data

Threshold 0z %]
Elminaie Cycles [T %
- betare J
Auto-Find Threshold

Standard Curve

conc=107-0.317°CT + 5.709)

1073 CT = -3.15%0g[conc) + 18.026
Tupe : Flaating

gn:i;ust Seak..  AuoScle  DefaukScale  LinearStale | ot | et |

Figure 1A: Normalization with the dynamic tube method usudthes not required one to
eliminate early cycles. However, the sample degdibiethe red curve above crosses the threshold
during the first and the ninth cycle yielding a atige value.

102 5|

ke 0 s ) B35cycle
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Reports... pd Std. Curve S Resubs || [ Dynamic Tube | B Slope Correct [ Tanore First | 5] More Settings. . Page: Page 1

lorm_ Fluoro

T
T
1

100 pa/ul
1005|

104 5|

Bank On Bank Off

Named On | &llOn | AN O

Edit Samples..
CTC {0
I Invert Raw Data

Thresheld: oz |
Eliminate Cycles [4 £
- betare —I
Aute-Find Threshold

Standard Curve
conc=10"(-0.312°CT +5.488)

10m25|

CT = -3.204"loglconc] + 17.581
Type : Floating

Import Curve.... Reset

Bacycle

adjust Scale... Auto-Scale Default Scale Linear Scale |

Yy

Figure 1B: Eliminating the first f tlzerple depicted in red from crossing
the threshold at an early cycl

1. orded during every eyaerepresent the amount of

t 4t the beginning of thigliication reaction, the less
ired to obtain sufficienudrescence signal above
defined as the Ct andl @atur during the exponential

are scans through all posdilsesshold levels until the best fit
dard curve.

e following are calculated :

. The slope of a reaction: change in Ct/change indpgt, opt -3.322

b. Reaction efficiency = [13/5°P9] — 1, optimum 1
A 100% efficient reaction results in a dongl of the amplification
product each cycle.

C. exponential amplification = £&*°°®, optimum 2
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P. Assay Interpretation

Standards and Controls:
1. Check the raw data for cycling. If the fluoresceiedelow 80 RFUs, yet the
reaction efficiency is acceptable (see 2b), deteemi the SYBR Green | was
thawed more than once. If not, notify QC in orderest . The assay still
passes as long as conditions 2b and 3 are fulfilled
2. Confirm that the following settings are correct:
standard curve imported “no”
Start normalizing from cycle “1”
noise slope correction “yes”
reaction efficiency threshold “dis
normalization method “dynami
digital filter “light”
) no template control thresho
3. Slope optimum: -3.322.
4. R? value optimum: 0.999
5. Reaction efficiencies sh

~poooTw

(o]

6. 400 pg/pL antl00 pg/uL.
erent error of afamft0.3.
alue for the calibratdretsveen 175 pg/uL and
7 ntrols of zero standards should b& 0.1 pg/pL. When the

. Assume that the value is.zdomwever, confirm that the
data does curve slightly andhas a flat line. A flat line

ence between the average Ct values of daconsecutive duplicate
standdrd concentration should be approximately twaycles.

east one of each duplicate standard concentrath should be apparentlf

e duplicate of a standard does not yield the @rpeCt value, but the other
duplicate is within the expected range, the abérstandard may excluded from
the standard curve calculation. Unselect the samplde right side of the screen,
and reanalyze.
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10.

11.

12.

13.

Similarly, if both replicates of a standard are within the expected range, they
may both be excluded from the standard curve catiom, and if all the other
parameters of the assay are satisfactory, the gsasgsesHowever, no more
than two standard pairs may be absent.

Record the reaction efficiency, calibrator and memplate control values, and
fail the assay if these values or the standardsireieceptalgalhe reviewer must
sign and date the sheet as well.

For LCN, complete an Assay Resolution sheet

proceed to amplification without a third
Initiate retesting of all samples in a fgi
fail, the resultant values may be ugéd to

the re-quantitation assay.

TABLE 3:
Required Settings Required Results
Parameter Value Para}r‘neter Value
Start normalizing
from cycle 1 NTC <0.10 pg/uL
Noise slope .
correction es alibrator 100 to 400 pg/pL
Reaction Hificiency . Reaction
threshold Q'S Efficiency 0.88101.15
' mic tube | Ct values of ~2 cycles between each
alization | standards concentration
Standards No more than 2 pairs may
analyzed be absent
<1000 pg/pL or dilute and
threshol§ Samples re-quantitate
(15 32
Sample if background
Notes fluorescence
“ A" if inhibited

May change if a sample curve crosses
ction).

the thresbally (refer to Section M.4.b.ii. of this
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Sample Interpretation (Tables 3 and 4):

1. Samples that are 1000 pg/puL and above should henéitpted at a 1:100 or a
1:1000 dilution.

2. For LCN, if the extraction negative s 0.2 pduL the sagale set must be re-

extracted prior to LCN amplification. A concentost of §

to 1 pg of DNA amplified with Identifler™ for 31 g

ample alleles to fail the amplification.

3. The threshold for amplification with 28 cygles wi Plus™ is
higher, 1 pg/uL since these systems areyles j N below).
TABLE 4: A

e Sensitivity of Negative Control
AAIEETEN SYSEi Amplification Threshold
Cofiler™/Profiler Plus™ 0p 7 1.00 pg/pL in 20 pL

Identifler™ 31 cycles 0.20 pg/puLin 5 pL

4. If the no templat I duL, LCN samples may be amplified since
' o retest. HewnetiCN samples must be

ays samples that inherently fluoeestndicate such
an asterisk, “*”, on the sample slreé&ie Notes column.

ypes of inhibition and/or quenching, theves will appear as
r curves but then plateau earlier (FiguBg Rote this type of

jgure 2B may enhance fluorescence in this asgage sufficient DNA is
resent for amplification, the samples produced DBIRR profiles (data
not shown). The important factor is whether the [@as increase in
fluorescence by at least ten fold.
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B 5 i) g 20 25 30 Cycle!

r inhibitXSammat have inherent
@xpected DNA value increase.

Figure 2A: The plateau line
fluorescence. The slope

AL

ting at C

100 pa DNA +/ - Denim Ou lub
’ NTC
: 2 uL
3L
:: 4 ulL
5] . - ‘15 % . - i

Figure 2B: 100 pg of DNA was measured with O to 4 pL of dedye. The addition of
denim dye to the samples reduced the amount ofdeddluorescence. However, DNA
was still amplified, as evidenced by the increaskuorescence over time.
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6. Proceed to amplification and/or purification/conication for all samples with

values according to Table 4. If a sample requirg#ipation or purification and
concentration re-quantitate following purificatioMowever, samples simply
requiring concentration may be amplified directly.

TABLE 5: P &

Cofilerd/ Identifiler O 31
Profiler PlusO cycles
Minimum Desired Template 150.80 pg 5 é0.00 pg
Template volume for amp ML SpuL
LI\l/lll_nlmum Sample Concentration og/ N/A

Minimum Sample Conce

1.87 pg/uL N/A

N/A 0.40 to ~0.10
pg/pL
4.00 to ~1.00
L 30.00 pg/uL
Pa/H pg/uL

processing with a Microcon 100 and elutio®0 pL
LCN processing with a Microcon 100 and elutior20 pL
pg per amplificaticayhe amplified upon referral with the LCN

n the Rotorgene Software (main screen after aisq/yp to the “Quant. Results
cling A...” table (lower left window).
aximize screen.
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By right-clicking the table heading with the mows®l un-checking certain
columns, eliminate all columns except the following

No

Name

Ct
Concentration

cells blue).

Right-click mouse and select copy.
Make sure welB1 in the “Copied values fro
click on well B1 and paste. In row 1, the c

controls and calibrators.)
The IAs could be “copied” and “p

Fill in the Tube labels fq ' sesoilmn A.
The Tube labels coul i ecial” “values only” from the
“copgd “paste special’, make
sure the right t nd to the tgkes.

Go to “Sum
Check to
Save
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R

Revision History:
October 5, 2006 — This section was originally frtima Protocols for High Sensitivity Testing manuétl was updated and
clarified for use in HCN casework. SApproval Form
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A positive control, an amplification negative canfran extraction negative control, and a female
negative control, if applicable, should be inclua@th each batch of samples being amplified to
demonstrate procedural integrity. The positivetns a control whose alleles are known to
the analyst. Samples that were extracted togstiarld all be amplified together, so that every
sample is run parallel to the extraction negatwetiol.

Do not forget to indicate on the DNA extract tragkiworksheet that a g8

multiplexes, 0.5ng for
volumes of reaction

rdinglgdbieve a final volume of ., or
e tables whketting up the aliquots.

When a dilution is made to determine DNA concerdrgtit is preferable to calculate the
DNA concentration in the undiluted DNA extract. Themplify the undiluted DNA
extract, not the dilutiorlf possible always amplify the optimal target amount.
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Power plex 16 multiplex

Table 1A - Amount of DNA to be amplified for Powerplex 16

QuantiBlot
DNA Concentration
(ng/20pL)

Target Volume
(uL) to be
amplified

TE™(uL) for
Target Volume

Range of Volumes (pL)
which can be amplified

=25 Dilute 1/10 and use the dilution for

12.5 1.6 18.4

6.2 2.0 18.0 ’

5 3.2 16.8

3.1 4.0 b
1.2-20**
2.0 - 20**
2.4-20**
4.8-20**
9.6 -20**
19.2-20**

Z Control samplesfor the Power plex 16 multiplex

Sample DNA TE*

romega Kit positive control 10uL 10pL
Extraction negative control 20puL

Amplification negative control 20pL
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Cofiler and Profiler PlusKits

Table 2A - Amount of DNA to be Amplified for the Cofiler and Profiler PlusKits

DNA Concentration Ta(rsjft)\g)lt)ueme TE™ (uL) for Range of Volumes (pL)
(ng/20uL) amplified Target Volume i an be amplified
>25 Dilute 1/10 and use the dilution for
12.5
6.2
5
3.1
2.5
1.5 2.0 - 20**
1.25 2.4-20**
0.62 4.8-20**
0.31 9.6 -20**
0.15 19.2-20**
<0.15 -
**  Add TE™

samples Cofiler and Profiler PlusKits
Sample DNA TE*

plification positive control | 20puL

ExtraCtion negative control 20pL

plification negative control 20pL
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Y STR multiplex YM 1

The amplification of exemplars, sperm cell fraci@f samples extracted by differential lysis
and semen stains, where no epithelial cells wep daring the differential lysis, is based on the
QuantiBlot results (see Table VI). Semen positivalss taken from female individuals that were

extracted using the non-differential semen extoscéind the swab remai

actions of

QuantiBlot Target Volume
DNA Concentration (uL) tobe

(ng/20pL) amplified
>25 Dilute 1/10 and use,
12.5 3.2 )
6.2 6.6 0.5 - 16**
5 8.0 18. 0.6 - 20**
3.1 0 1.0 - 26**
2.5 18.0 1.2 - 26**
1.5 0 2.0 - 26**
1.25 0 2.4 - 26**
0.62 0 4.8 - 26**
0.31 0 9.7 - 26**
0.15 .0 0 20 - 26**
<0.15 Do not amplify - -

= Add N& ™ to affinal volume of 2@iL.
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Table 3B - Amount of DNA extract from a non-differential semen extraction or from the
swab/substrate remains fraction of a differential lysis sampleto be amplified for YM 1**,

P 30 result for the | P30result for the | DNA Volume | TE™(uL) Range of
2ng subtraction 0.05A units (uL) to Volumes (uL)
(Body cavity subtraction be amplified which can be
swabs) (Stainsor penile lified
swabs)

ERR for the neat ERR for the neat 5 6*
Between 1.1 - 3.0 Between 1.1 - 3.0 16 26*
>0-1.0 >0-1.0 - 26*

* Add TE™* to a final volume of 2.L.

** Use 1QuL for samples where P30 was d be cells were seen.

Table 3C - Amount of DNA extract to be

positive samples**.

Typeof item DNA TaPget | TE™ Range
Volume (uL) | (pL) (uL)
Vaginal swab 0 16 1-26*
[ 26 0

Anal or dried
secretions swab

see Table 3A.1

e of 2L

ntrol samplesY STR multiplex YM 1

A especially faaginal swabs. Try more or less if negative.

Sample DNA TE*

in house amplification positive contro| 20 uL 6pL
xtraction negative control 20 pL 6uL
amplification negative control 26pL
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B. Amplification set-up

ATTENTION: Powerplex16iscurrently only validated for exemplarsand human
remains. Do not usefor evidence specimen.

1. For each system fill out the amplification wdrkst and record thegapropriate lot

numbers.

2. Determine the number of samples to be amplifreduding conth@s and lab®a PCR

reaction mix tube for each sample.

3. Ensure that the solution is at the bottom oh i apping the
tube down onto a clean work surface or by cefy ¢ caps of the

PCR Reaction Mix tubes or use white labgls. Op ocentrifuge tube
de-capping tool or a new Kimwip&voi ce of thetube
caps.

4 For Powerplex 16 the reaction be gnexb freSW. Prepare enough for N+1

samples and mix before usind:

Reagent samples 30 samples
Powerplex 16 2.5u 25uL 75puL
10x primer mix
Gold Star SuL 25puL 75uL
8uL 24 uL
5. ¢ ' ultiplex that is being amg@dithe following reagents have to be
SYSTEM
Powerplex 16 Y STRYM1 Cofiler, Profiler Plus
Reagent | 5.8uL mastermix | 4uL of MgCl, 10pL of specific primer mix
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6. Pipet carefully in the solution at the bottonttué tube. Use a fresh sterile pipette tip for
each tube. Close all of the tubes. At this stage laaother analyst witness the sample
set-up.

7. Note: Use a new sterilefilter pipet tip for each sample addition. Open only onetube
at atimefor sample addition. The final aqueous volume in the B reaction mibetu
will be 5QuL for Profiler Plus, Cofiler and YM1, and 25uB for E
the DNA aliquot prepared earlier to the labeled RE€&ttion 4

or mix.

8. After all samples have been added take thet

C Thermal Cycling

Turn on the ABI 9700 Thermal Cycler. ( ctions).
Choose the following files in order to’a
Power plex16 Profiler Plus

user: casewk
file: profiler/cofiler

user: casewk
file: powerplex
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Tablel PCR Conditionsfor the Perkin EImer GeneAmp PCR System 9700

9700 The Powerplex file is as follows:
Power plex16 Soak at 95°C for 11 minutes
Soak at 96°C for 1 minute
user: casewk Ramp 100% »Denature at 94°C for aconds
file: powerplex Ramp 29%
Ramp 23%

Ramp 100%
Ramp 29%
Ramp 23%

Storage so
9700 The Cofiler/Profil
Cofiler/
Profiler
Plus Dendéture at 94°C for 1 minute

neal at 59°C for 1 minute
Extend at 72°C for 1 minute

28 Cycles:
user: casewk
file: cofiler/profj
incubation at 60°C.
Storage soak 90 minutes at 25°C
rage soak indefinitely at 4°C
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9700 The YML1 file is as follows:

YM1 Soak at 95°C for 10 minutes

user: casewk »Denature at 94°C for 45 seg@uds

file: ym1l 30 Cycles: »Anneal at 58°C for 58
»Extend at 72°C for 1
30 minute incubation at 60°C.

fConds
te 15 se

9700 Instructions

1. Place the tubes in the tray in the h
over the tubes, and fasten the i
that has a 9700 label.

ineral 0il), slide the heated lid
ard. Make sure you use a tray

2. Start the run by performi

Verify that user is . it is neklect the USER option (F5) to display the
“Select U 3

the reaction volume is set30uL (25uL for PowerPlex 16) and the ramp
fS set t8600 (very important).

If all is correct, select the START option (F1).

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STRTYPING

4. PCR AMPLIFICATION

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 10 OF 12

The run will start when the heated cover reach& @0 The screen will then display a
flow chart of the run conditions. A flashing limedicates the step being performed, hold
time is counted down. Cycle number is indicatethattop of the screen, counting up.

Upon completion of the amplification, remove sams@ead press the STOP button
repeatedly until the “End of Run” screen is displdy Select the EXELoption (F5).
Wipe any condensation from the heat block with aKipe and 16 losed to

NOTE: Return the microtube rack used to set- 2 PCR Set-

Turn instruments ofONLY whep the M&i [ yed, otherwise
instrument is turned
history. Unless you
d ardavgre, this is not

necessary. Otherwi n expgaintil the Main Menu
appears.

In case of an 9700nta¢ cycler will automatically
resume t did not lastentioan 18 hours. The

ents. They may be stored irafiopriate refrigerator at
Repgod of up to 6 months.
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D. Amplification Troubleshooting

PROBLEM: Noor 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 sample ion
as not adding one of the components or not step

starting the thermal cycler

Thermal cycler defect or wrong program used Chask

Possible Cause

Mistake during the amplification set, ion
as not adding enough of the posijive ¢

DNA

Positive control lot degra

PROBLEM: additional peaksin the positive control.

Possible Cause Recommended Action

Conta I ples, Notify QA team to investigate the
contamirgg amplification reagents, prepare new samples
and repeat amplification step

Non-specifi@priming Notify QA team to check therdnagcler for
correct annealing settings, prepare new

samples and repeat amplification step
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PROBLEM: Strong signal from the positive controls, but no or below threshold signal

from DNA test sample.

Possible Cause

Recommended Action

The amount of DNA was insufficient or the
DNA is severely degraded.

Amplify a larger aliquot o

Re-extract the sa
the stain or mor

Test sample contains PCR inhibitor (e
heme compounds, certain dyes).

e-extract the sample using a smaller area|
the stain to dilute potential Taq Gold
polymerase inhibitors.

Re-extract the samples using the organic
extraction procedure..

Purify the extracted DNA using a Microcon
100 ultrafiltration device as described in thg
Microcon section.

|

of

The decision
consultation with a supervisor.

which of the above approachesisribst promising should be made after
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Batch processing

1. Exemplars and evidence samples must be handledhselgaat all times. These samples
must never be together on the same sample tray.

2. For the ABI 3100, it is acceptable to load one eplamand one evi
instrument. Two trays are the equivalent of twosgzutive rung

dapce tray in the same

3. Samples from one amplification sheet should begssedgogel
is accompanied by the appropriate controls.

4, Use the correct worksheet for the specific sa gsSample
preparation set-up is withessed properly.

opriate sample type.
repeated sample.

5. Samples that need to be rerun must b
It is not necessary to rerun all of the

ATTENTION: Each capillar ust havieadt one correct

positive contfolN

Sample handling

1. Prior to loading o amplfiedrgaes are stored at +4°C in the

ing the amgadifproduct must never leave the

P n loaded on anungnt should be stored until the
electrép own. After it hasnba@etermined that the amplified
ke ropeated testing, they reajdzarded.

detect groblems such as leaks, air bubbles orratilim issues.
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3. The Macintosh computer should be restarted befach eun. This prevents the hard

drive from becoming too fragmented.
4, PCs need to be maintained through regular defratatien.
5. Delete data files and other non-essential filemftbe hard disk at once a week.

6. Notify the Quality Assurance Unit if any problenre aoted.

NS
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STR DATA ARCHIVING ON JAZ DISKS FOR MACINTOSH BASED SYSTEMS
(ABI 310)

In absence of a MAC network, JAZ disks are usetlaasport medium from the data collection
instruments to the external analysis stations.ffeitint set of JAZ disks are used as a final

archive after analysis has been completed. Alwaysster the run files onigathe computer hard
drive before processing; otherwise the JAZ disksgeit corrupted.

Data transfer

1. Before copying a run, identify thun folder containg
date and time noted on the gel or sample she
with the gel/sample sheet name, which will

2.
ging thelisk icon into the trash icon.
jVéll Do not use paperclips!!!!
iwill not appear on the desktop.
3 n haingedand delete it from the transfer disk.

1. been analyzed andgssed with Genotyper, the folder
ing items: An injectidst] run log, a project file, sample files
e Genotyper files
Ider is complete.
2. should have been renamed (see Gesratygtructions), according to the
following format:

Instrument name Files (e.g. CE1/04-002 files)

3. Save folder on instrument specific archivingkdis Y STR disk.
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4. After the copy process is complete, delete tinefolders from the collection instrument

and the external analysis station computer haradri

5. JAZ disks are rewritable and the Genotyper files be opened, reedited and saved.
Reediting is documented on the hard copies.

A. Formatting of transfer CD

When a blank CD-R or CD-RW disc is format
A DirectCD formatted
CD-RW drive. You may

es not open within 30 selsp the Adaptec DirectCD Wizard
tly from tBTART menu in théPrograms category under the

6. Click N&xt>. TheFormat Disc window will open.

7. Click Next>. TheName Your Discwindow will open. Give the disc a name up to
eleven characters long.
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8.

10.

11.

drives. You can ‘Drag-and-drop’ files directly
icons to copy them onto the disc. Double-cl

B.

Click Einish. You will receive the message, “Disc in Drivehas been successfully
formatted.”

Click OK. Your disc is now ready to write on and deleterfri@nly in CD-RW drives),
as well as read from and worked off of (in both &/ and CD-ROM drives). It
behaves in the same way as the floppy discs, J&RZ/ZI

You can save onto it from a program’s file menyou can g4
disc throughMy Computer, Windows Explorer, etc...

g saniple sheet name: Stars04-008Co-003FPveo common run folders will
created with the following names: StaIBCo and Stars 04-003Pro.
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Example #2Two Cofiler amplification sets were run on Stagh the following sample
sheet name: Stars04-010Co. Only one common rderfoleeds to be created with the
same name (Stars04-010Co) even though followintysisatwo genotyper files will be
generated with names corresponding to each angildit set as follows: Stars04-
010CoA and Stars04-010CoB.

4, Copy the common runs folder(s) onto the, CD-&%K by cli
common runs folder(s) onto the CD-R lve ico ont

5. Eject the CD-RW transfer disk fr uter and take it over to the
6 RW drive on analysis station #1,
7. er(s) Byldetclicking the CD icon that is located
on runs f@per the PC hard drive by clicking
(s) from thedier disk to th&Vork folder
Ific for each terminal azahnot be accessed from the
8 ject and genotyper amafcording to the protocol described in
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9. After analysis is completed and Genotypesfthave been saved in the Common run

folder, copy the Common run folder to tAechive folder. These folders are organized

on each analysis station according to the follovhregarchy:

* Archive folder

* Instrument folders (e.g., Stars, Stripes; locatetthe Archive folder)

* Amplification system folders (e.g. Cofiler, Profilelus; locateds
folders)

TheArchive folder is physically present on analysis st
analysis stations #2 and #3 on the analysis netwohk
data is being copied from th&ork folder to theArc
#3, it is physically being copied to the hard dr
lines, editing data (see Section E.) can be pe

10. Delete completed folders from Work f
back to the 3100 instrument area.

C. Temporary Archive (weekly)

following:

1. Copy all of the a uns feldeesent in thérchive folder to a backup
folder present on i [ his folttezated in the D drive of analysis
station #2) will no accessed durihg routineanalysis and is maintained only for the
purpose |

D.

At the end of\each 6-month span (e.g. Jan-JurDda)-with a lag time of 3 months (e.g., Oct,
Apr) it is the r@gponsibility of the Forensic Bigpcomputer support analyst(s) to do the
following:

1. Two CD-Rs will each be burned to contain &lihe analyzed common runs folders

present on analysis station #1 for the given 6 mpetiod. One set of copies will be
stored at 520, the other off-site at Bellevue.
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E.

If an edit(s) needs to be done on a previously aryale
Archive folder of analysis station #1, do the follajng:

1.

If an edit(s) needs to
CD-R, do the follQus

1.

IMPORTANT: Never fill the CD-R disks with more than 675 Mbdzfta. This will
insure that with the inclusion of future edits, @lithe data will still fit on one CD-R disk
during the reburning process.

After all of the analyzed common runs foldiensthe 6 month period have been burned
and verified, copies of the burned files will béeded the analysis patwork.

Note: The end result in the storage of filesis that at any given i R 2 copies
of each run saved either on 2 separate hard drives ggon i

Editing stored runs

Make all necessary edits to the releyan
desktop of the analysis station.

the analysisvaek area and copy all of its contents to the
ed on the desktop of thalgsis workstation. This will be

t Bellevue. After the original disks aplaced with the two new disks, the
original disks should be destroyed (e.g. break iwmor feed into an appropriate
shredder) and discarded. After new copies of disk& been burned, delete all of the
files from the Temp Archive folder on the desktop.
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Setting Up A 313@l Casework Run

1.

Collect amp sheets that are ready to run and/arkclezun sheets for samples that
need to be rerun. Evidence and exemplars mustrberr separate plates.

Turn on or restart the computer attached to thieuneent.

Press “CTRL-ALT-DEL” to login.

User should be “Administrator”, password sh

Press'OK”.

Open the 3130 Data Collection v3.0 soft kingtbe desktop
Icon or selecStart > All Program [ Data Cadéction >
Run 3130xI Data Collection vg.Qo th&ervice €onsole

By default all applicationg dicated byd circles. As each application

activates, the red circl * to yelloartgles (activating), eventually

eeeee

Restart All Stop Al

NOTE: This process could take several minutes. Th®8ervice
Console must notbe closed or it will shut down the
application.

Once all applications are running, theundation Data Collectionwindow will
be displayed at which time ti8ervice Consolevindow may be minimized.
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7.

Check the number of injections on the capiliarthe 3130XL binder and in the
Foundation Data Collectionwindow by clicking on thga3130x| >instrument
name> Instrument Status. If the numbers are not the same, update theshind
If the number i$140, notify QC. Proceed only if the number of atiens you
are running plus the usage numberis0.

Foundation Data Collection Version 3.0

File Miew Service Tools ‘Wizards Help

- NoUser is logged in

FENE S AR
= A‘E';i’:;”s Egtfmp : GA Instrutients » 0431 304 > Crick > Iistrument Status
= Datahase Manager Stalls Overview:
& Egma1300
B i strument D Crick Array Seriel Nuriber. RI1476
@ Protocol Manager Run ID: Array Length: 36 cm
hMoshie Manager Plate Marne: vy Usege; 12
) GRun History System Statiss: e / Polymer Tyne:  FOP4
= wzllument | | [ Seroor Sistes  FSensar Yrluies i
L lePT chart Loser, = Off EP Voltage——| [EP Current |[3248:50 systen Status: Iale
Elevert Loy B == O 200 R 6000 WA || |13:46:50 Reguested to exit diagnostiecs state.
Bl speticl Fun Schedul i s 150 s00.0 l13:43:45 systen Status: Diagnostic
# EiFun Scheduler o o [13:43: 45 Requested to enter into diamostics state.
Hcapilaries Viewer fron Do s - e 113:43:41 Systen Status: Idle

[ service Log

BBl capinrray Viewer
D spectral Viewer
anual Cortrol

OwenDoor. == (Cloged

Autosampler; = Retun

|13:43:41 Requested to exit diagmostics state.
113:42:34 Systen Sratus: Diamostic
|[13:42:34 Requested to enter into diagnostics state.

OP4®nged. If it is >7 days,

[l of thigiBetand then return to Step

Koo oo ] Koo |
Laser Fover
250 i
E?HH

| Laser Currert
120 A
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PDP motor : |\
: l‘ PDP motor cover
B
1
1 I

8

Syringe fitting —— }[

B ____T__ Capillary array tip
Watcr scal E Q
Waste fitting r:q:h | B _ |
Water trap = —— Gapillary array
Mounting pin @ b %
e .
Piston Bl > Capillary array knob
Pump chamber
Pump block

Double-tapered ferrule

Check valve U
3 Array port

J) ——— Interconnect tube
—

2olymer supply tube //j//
T
//
=
(€]

=

S
_—

— e

Buffer valve pin
ounting 2 Lower polymer block
7 pin F @ Mounting pin
/)

-
M
11 T
S /////// @sting 7,% \ Overflow hole
== Buffer fill-line

/ / - Bufferjar (16 mL anode reservoir)

Polymer supply
bottle cap with
hole

Polymer
supply bottle

Electrode GR2459 N =
10.  If you are the first run o ent of tey/Bproceed with step 11-20. Ifa
run has already been ge e instrumentidy and the “buffer

changed” column
Record throug

11. Closethei nd pré€ss the tray moiiahe outside of the
instrument [ ler to the forwawsition.

e a batch of 1X buffer (45 ml Gibco® water, 510X buffer) in a 50 mL
onical tube. Record the lot number of the buffiete of make, and initials on
the side of the tube. Rinse and fill the “buffegServoir and anode jar with 1X
running buffer to the lines.
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16.  Dry the outside and inside riof the reservoirs/septa and outside of the anade ja
using a Kimwipe and replace the septa strip snagtp each reservoiif these
items are not dry arcing could occur thus ruining he capillary and polymer
blocks.

17.  Place the reservoirs in the instrument in theipeesive positigas. as shown

below:

Water Reservoir
(Waste)

SRR EServol
- e)

Cathode reservoir

18.
19.

20.
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NOTE: The Sample Sheet has the following defaults to renthat all fields
contain entries for a successful import into théaD@ollection software.

Case Number- Sample Description “BLANK”
Tube Label “E”

&) File Edit Yiew Insert Format Tools Data Window Help

DERESRY| 5 2l - '%zﬁ‘glilﬂgss% - @, TimesHewRomen =~ 12 - |[B Z D(|===H|% % , =
E3 R4l = No Spaces in "Sample Shest Name", Use Only -_({# +
LB c E

[rlclulili K BTG F 55 e s
H= Sheetxls

3130%L Crick Capillary B Fon Control Sheet

Sample Sheet Hame |No Spaces in “Sample Sheet Name'', Use Only - (}{}#.+
- Fomor Spaces !

(((((

Well | Sample | Cace Murber-Sample Desexiption | |1
EBLAWE
Bl 02- BLANE

b L
E
E
cl | 03 BLANK E
E
E
E

@
=

Lot Humhers:
POF4,

Dl | 04- ELANE
El | 05 BLANE
Fl [ 06 BLANE
SRS R ANE

aln|afalalale
21| oo et [ o

323wawmo lale e
-
=

Formamide

~

illed in order for the plate recordto be

ns. Room has already been reserved for lleécALadders
A3, A5, A7, A9, Al1l (the grey cellshathe positive control in well

d “Tube Label” columns, you may use letters, numérs, and only the
ollowing characters. - . (){}]+”. Do notuse commas, colons, or quotes.
Use the character ” instead of quotes.
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Also, NO SPACESbetween characters are allowedIf an incorrect character
is used in the sample sheet name, you will not béaaved to import the plate
record into the 3130XL Data Collection v3.0 softwae.

Ex. FBO6-XXXX_Tshirt_st._1A1 or FBO6-XXXX_Vag_EC

In the “Sys.” column, fill in the appropriate latt®r the ich the
sample was amplified:

Amp System Degglgnation
Cofiler C
Profiler Plus
YM1
Identifiler 28 I
Cofiler Rerun , CR

Profiler PluggRerun PR
YM1 Rergn R
Identifj 3 Re IR
In the “type” colu il int ropr letts for the type of the sample:

prole sheet by selecthaye Asfrom the File menu in the format of:
heetname.xls. Save in D:\AppliedBiosystems\Sample Sheets (
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8. Click on theSecond Tablabeled “test’on the bottom left of the screen. Select

10.

11.

Save Asfrom the File menu and do the following:

. ChangeSave as file typeo “Text (Tab-delimited)”.
. Save in D:\AppliedBiosystems\Plate Records (.psf)

Click OK (The selected file type does not support wqg QEQ@mLain
multiple sheets)

Click Yes (Do you want to keep the workboo this for

To quit ExcelFile > Exit. You will be prgmpt aggin 9 Excelstisi
not necessary seledO.
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will prompt@ou that you ha¥

OK.

Status-

>

1 plateis)

Crick06-3130x1 Manual.plt.txt ——
Successfully imported.

Dot imporing. .

\

to import...

1of1 |

=
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If the Plate Record will not import, a window widfompt you where you need to
make your changes. Go back to edit your Exceltsdretresave your Plate
Record with the same file name.

NOTE: Due to a program issue when importing a platcord to the 3130xl
Data Collection v3.0 software, in order for the imament 0 run “‘BLANK”
as a regular sample, you must follow steps 7-12.

7. Click on ‘Edit...” or double click on your file to

gt and
are cleared,

Deletebutton to clear the contents. Wheg al
hit OK on the bottom of the window.

bid I8 GeneMapper Plate Editor i ] GeneMapper Plate Editor ®
Fie. it
e Nane: | | operdor: e
Plte Seain Qumer, [
wel | Sample Name Commert priorty | Sample Type Size Standard Panel
ot 100 | Alelic Loder CE_F_HD_63500 COffer vl A
B01 | PC_081206 ¢ 100 | Postive Cortrol CE_F_HD_G5500 COfilr vt
COU | AMP_NEG_0B1205_S008M 100 | Negative Cortral CE_F_HD_G5500 Cofler 1
D01 | ENEG_091206_730AM 100 | Negatve Cortral CE_F_HD_G5500 Cofler 1
E01 | FE08.31304 Manusl_ 100 | Semple CE_F_HD_65500 COfler_vi
Foi | FE06.3130x_Manua_2 00| Semple CE_F_HD_55500 COler i
Gl | o063t E 100 | Semple CE_F_HD_53500 COrler
HO | FB05-3130x1 Maro_4 00| Sample CE_F_HD_55500 COilr vl
D | FE06-31304 Manual 5 100 | Sarple CE_F_HD_GS500 COfler_vi
802 )
57
002
n
F2
o
Ho2
00| Aleie Lader A | Allic_Ladder_2 100 | Alelic Lackder CE_F_HD_63500 Profilr_Pu
00| Fostve Carte B03 | PC_061206_S30AM 100 | Postive Cortrol CE_F_HD_G5500 Profler Pl
00| Negatve Cariral 03| AMP_NEG_081205_Sa08M 100 | Negatve Cortrsl CE_F_HD_G5500 Profler Pl
D03 | ENEG.v1206 730N 00| Negatve Cariral D03 | ENEG_091206_730AM 100 | Negatve Cortral CE_F_HD_G5500 Profler Pl
w5 | o530 Nerual 5 o0 | Sampe BN | FE08-31304 Manus 6 100 | Semple CE_F_HD_65500
/ TR N TR FI3 | FEOR31 7 00| Semple CE_F_HD_G5500
| Face 310 el 3 o0 | Sanpe I3 | FA0E-3130: Menusl_B 100 | Semple CE_F_HD_53500
< £l
Descrigton

— g
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11.  Highlight all the labeledBLANK " columns and all the columns corresponding
to those samples. Right click on the highlightesbaaind click onClear
Contents’. Do not save this change.

]2 Gl a7- FEOA-3130x]1 Maral 3 M3 c s E I

13 H1 08— FEO6-3130x]_Marmal 4 M4 [ s E I GE500

14 anZ 03— FBO&-313503x] Marmal 5 MS C 5 E | LIZ

15 B2 10- ELANE E e 5 E ILE 800,

16 c2 11- BLANE E T S E

1T D2 12- BLAME E = s E COfiler™ AT,

138 EZ 13- EBLANE = -~ = E Profiler Phis ™ AL

19 F2 14- BLAWE éi';. Cut E PowerFPlex 16™ AL

20 G2 1 BLAWE B E PowerPlex ¥ AT,

21 ELANE Sopy E

22 e BTk Laiaer s G Paste =i

23_ B3 18- PC_ 021206 _S9304M sk E

24 O3 13- AMP_NEG 081206 230 E

25 D3 20- ENEG_ 021206 7304 E

26 E3 21 FBEO5-31503x] Maraal E

27 EF 22 FEO&-3130x]1 Mamaal B

28 G3 23- FEO&-3130x1 E

28 H3 | 24 FHOG-5 E Tray.

30 ad 25- el M. E

| B4g 26— BLANKE E Fun Folders:

32 cq 27- EBLANE E Fun Crick,

== D4 | 28 BLANE E 1o

34 Eq 29- EBLANE E Fun_Crick,

|35 F4 30- ELANE E

36 G4 31- BLANE E Amp. DatefTime, in Wells | 4

_37 H4 32— ELANE. E i i to
1. the thermalayolerefrigerator. If needed,

ve controlffrom a previous passungfor reruns.

2 in the caps of the tulrgrifuge tubes briefly.

g samples in a 96-well rackaading to how they will be loaded
Il reaction plate. Sample ordeasdollows: A1, B1, C1, D1... G1,
2...G2, H2, A3, B3, C3, etc. Thus pitate is loaded in a columnar

rerunning high, prepare 1/10 dilutions okditt ladder and positive control.

5. Label the side of the reaction plate with themeaised for the Plate Record with a
sharpie and place the plate in the plate base.
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6. Refer to the tables below to determine the amotiktiBi Formamide and

appropriate standard to use for the number of sesny@u have (tables list
reagent amount for n+2 samples; thus extra willaienm the tube). To prepare
mix for (n+2) samples, 9L of HiDi Formamide + 0.juL of GS500 Rox
Standard or Liz Standard is mixed per sampiéDi Formamide cannot be
refrozen.

Cofiler & Profiler

# Samples| HiDi GS500

+2 Form Std

16 171pL 9uL

32 323uL 17puL

48 475uL 25puL

64 627uL 3

0 779uL 41 pL

96 931uL 49 pL
112 1083uL | 57puL

128 1235uL | 65uL

gamplesannotbe on the same injection as non rerun samples.
al” samples may be integrated with remn samples.

Have Someone witness the tube setup by congpméntube labels and positions
icated on the sample sheet with the tube ladnadispositions of the tubes
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11. Add samples to the plate, adhering to the Wohg guidelines:

For samples being run at normal parameters:
a. add JuL of allelic ladder
b. add 2L of PCR product (including the positive control)

For samples being rerun normal at a 1/10 dilution
a. add 2uL of a 1/10 dilution

For samples being run at rerun high paramet
a. add 4uL of a 1/10 dilution of the posj
b. add 4uL of PCR product

owed by a quick chill at@ (this will run indefinitely, but the
4l be left on the block for at I€ashin).
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V. Turning the Oven on and Setting the Temperature
1. In the tree pane of the Data Collection v3.@vsarfe click onGA Instrument >
ga3130xI >instrument name> Manual Control
2. Under Manual ControlSend Defined Command For: clickgaOven.
3. Under ‘Command Name click on “Turn On/Off oves
4, Click on the Send Command button.

Foundation Data Collection Version 3.0 - Mo User is logged in
(ZC8 View Service Tools  Wizards Help

b EH N & 0

= A& canstruments

Tl Fesutts Group B GA Instruments = ga3130x = Crick = Manual Contral
=) Database Manager
& Eeasiin Manual Control - =
[l Plste Manager Send Defined Command For: L =]
% Protocol Manager
i Module Mana
1 EHRun Histary Comman d Name value Range
= EPcrick [ <]

= instrument Status
Bl spatisl Run SCV

F EERun Schedule

Comments:
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The plate assembly components are assembled as follows:

Plate retainer

Septa

Sample plate

y

Plate base

IMPORTANT: ill occur if the plate retainer and

do n@talign correctly.

septa with pen, markers, sharg@s, etc.
rtifacts in samples. Any unnecessar

t performance.

VI. Autosampler (Linkingand Unlinking Plate)

e of the Foundation Data Collecti®® software click oiGA
ga3130xI >instrument name> Run Scheduler > Plate View

Push the tray button on the bottom left of the nreeland wait for the
sampler to move forward and stop at the foryasition.

3. Open the doors and place the tray onto the autdsamphe correct tray

position, A or B. There is only one orientatiom foe plate. (The notched end
faces away from you.)
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4. Ensure the plate assembly fits flat in the autodamg-ailure to do so may allow

the capillary tips to lift the plate assembly offtbe autosampler.

When the plate is correctly positioned, the plaisifon indicator on thelate
View window changes from gray to yellow. Close thearumment doors and allow
the autosampler to move back to the home position.

uuuuuuuuuuuu

sssssssss

) a plate from the autosamplercdreful not to hit the
. Plate B is located directlydenthe array, so be
removing this tray.

. If you do not type the plate name correctly, yolatgwill not be found.
Instead, you will be prompted to create a new pl&kck “No” and
retype the plate name correctly.

Or, click the Find All” button and select the desired plate record.
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Click the plate position indicator correspondinghie plate position in the
instrument. The plate position (A or B) displagghe link column.

NOTE: It may take a minute for the plate record tolink to the plate
depending on the size of the sample sheet.

If two plates are being run, the order in whichythee rug ' on the order in
which the plates were linked.

Foundation Data Collection Version 3.0 - NoUser is logged in

ecker > Plte View

& Elgesisng
[Elptate Manager
B o

[ ppend Resuts

Status [ =ze
pending
pending

processed
Crick6-Co_Pro_ladders  GeneMapper processed 96
Grickn6-Co_Pro_ladderss  GeneMapper processed 6
Crickog-JPTestsheet2 GeneM apper pending %
Crick06-JPtestsheet GeneMapper penting 9
Crickns-Missy GeneMapper pending 9
Crick06-ProfilerLadder GeneMapper processe d %
CHEk0B-QCSen0713060P  GeneMapper pending 9%
CrickLaserTest GeneMapper processed 9% - =
GENERIC GeneM apper processed 9
GENERIC2 GeneMapper processed 96
GENERIC3 Geneapper processed 96
3 GeneMapper pending-no samples defined 96
Proalieliclader Gene apper pending %
Spectial_F120un06 Spectial Calibration  processe 9%
Spectal_F_071106 Spectal Calibration 9
Spectal F_0711064 Spectal Calibration %
Spectal_65_071106 Spectal Callbration  protessed %
cb GeneMapper pending-no samples defined 96
chb2 GeneMapper pending-no samples defined 96
jose Geneapper pending-no samples defined 96
sampleshe etimparte st GeneMapper pending 96
spectral Spectal Galibration  prosessed 6
test Gene apper pendingne samples defined 96
testz GeneMapper pending 95
< >

7. T0 unlink a plate record just click the plateas you want to unlink and click
¥hlink .
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Viewing the Run Schedule

9. In the tree pane of the Foundation Data Cothecsioftware, clickGA
Instruments >ga3130xI| >instrument name> Run Scheduler > Run View.

10. TheRunID column indicates the folder number(s) assocjadiélal @ach injection

11.  Click on the run file to see the Plate Map Qi gron the
the samples in the injections.

NOTE: Before starting a run, ¢
bubbles are present, gli
“Bubble Remove %
removed.

tool béx on the top and select
izard until all bubbles are

Foundation Data Collection Version 3.0 - Mo User is lopsed in
Flle Wiew Service Tooks U Help
- I Install Array Wizard

e change Polymer Type Wizard
& A Ga nstrumerts

DiResuts Group Replenish Polymer Wizard 0 = Crick

tick Array Serial Number. 36801471
Array Lengthy 38 om
Array Usage: 12

Epiate Manage  Instrument Shutdown Wizard

B Protocl Mer Autosampler Calbration Wizard
{aMocds Mars

1+ CHRuUA Histary e 2l ey Palymer Type:  POP4
= = E | Sensor Vaiues | Bt
il spstisl Run Schecull Laser; = 0ff EP Voltage—— ~EP Currert [16:26:12 Plate CrickD6-3130x1 Manual has been linked to Bay 0
& @RunScheduer | [T 200 k¥ | p8000 pA || ||16:26:12 Run Crick 2006-08-24 16-26 0024 status has changed to Validated
Episte View e e 150 5000 16:26:12 Run_Crick_2006-08-24_16-26_0023 status has changed to Validaced
RN View ' = 7 i 116:26:12 Run Crick 2006-08-24_16-26 0022 status has changed to Velidated
’ B Capiliaries Viewsr Eiones iz 16:26:12 System Status: Ready
Ecapinay viewer Oven Door. ==t Cloged L L |16:26:12 The number of runs has changed to 3
Bl spectral Viewer Autosampler: == Retum To0 o | Koo | 16:26:05 System Status: Idle
{'?ME”W‘CW“W‘ ' Laser Powsr— ~Lassr Current— | [16:26: 05 Plate Crick06-3130x1_Manual has been unlinked from Bay 0
Egervice Lo 250w || 120 A& |16:26:05 The number of runs has changed to 0
Ezuu Eg_u 116:25:53 The number of runs has changed to 3

) 4

reeRun button in the tool bar when you are ready to steatrun.
eProcessing Platalialog box opens (You are about to start processin
lates...), clickOK.
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13. To check the progress of a run, clickreCapillary Viewer or
Cap/ArrayViewer in the tree pane of the Foundation Data Collectmitware.
The Capillary Viewer will show you the raw data of the capillaries yg&lect to
view whereas th€ap/Array Viewer will show the raw data of all 16 capillaries
at once.

IMPORTANT:  Always exit from theCapillary Viewe

‘‘‘‘‘‘‘

visibleggettings should be: EP voltage 15kV
EP current (no set value)
Laser Power Prerun 15 mW
Laser Power During run 15mwW
Laser Current (no set value)
Oven temperature 60°C

Expected values are: EP current constaninar@@0 to 160A
Laser current: 5.0A £ 1.0
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It is good practice to monitor the initial injections in order to detect

problems.
Normal Run Parameters

Oven Temp 60°C

Pre-Run Voltage 15.0 kV
Pre-Run Time 180 sec
Injection Voltage 3 kv

Injection Time 10 sec

Run Voltage 15 kV

Run Time 1500 sec

VIl. GeneScan Analysis

When a run is complete, it will autorné in theCurrent Runs folder, properly
labeled with thenstrument name, da 1 . n_Crick_2006-07-13-0018

1. shqrtcut for R conversion program.

2. conversion program window click on th€Foose
Start button.
3. rrent Runs Folder for your run folder(s) (e.&un_Crick_2006-
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[ Choose Starting Directory... Nothing Selected

HID DyeB TUrilicy wersion 1.0d0 has started...

Please select a starting directory.

v *wEE

NOTE: When analyzing in Genescan, the size stardlaolumn must be
changed from HID Fragment Analysis to the respedigsystem the
samples were typed in.
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VIIl. Water Wash and POP Change

Refer to Section | pg. 2 for schematic of 3130while proceeding with the water
wash and pop change procedure.

1. Remove a new bottle of POP4 from the refrigerator.

2. SelectWizards > Water Wash Wizard

3. Click “Close Valve”

ect the pump block, channels, and tubing fobabbles.

16. Click “Next.”
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17.  Carefully inspect the pump blocks and pump chanioelsubbles.

. If there are bubbles click “Yes, Bubbles are présand the “Remove
bubbles” icon. Wait approximately one minute. Bapuntil all bubbles
are removed.

. If bubbles are not present click “No, All bubbles geae
“Next.”

and click

18.  Flush the array port by loosening the knob 1 tg;
19.  Click “Flush Array Port.” Repeat if necess

20.  When all the bubbles are gone, tighte Ise until it is

flush against the pump block.
21.
22.
23.

24,

25.
26.

27.

Revision History:
February 5, 2007 — This section used to be “STRy&ion the ABI 310 Genetic Analyzer.” Entire Seo was replaced to
detail protocols for the ABI 3130 Genetic Analyzer. Se&pproval Form
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Only the Cofiler, Profiler Plus, and YM1 (Y-STR) afification systems have been validated for
casework. PowerPlex 16 has been validated for [ple/Reference samples only, and can be
run on this instrument.

How to start

If the instrument is not on, turn it on. The stabar lig ' e from s@lid yellow
(indicates instrument is booting) to blinking yellgjndicat i

strument is green!
chine becomes mean!”

e running plus tapillary usage number will exceed
n A “Changing and Installing the Capillary”.

trument has been run prior today anddndhd water had been changed then
proceed to Section E “Creating a Plate Record Tdirdtxcel”.
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A. Changing and Installing the Capillary

The 3100 capillary array is a replaceable unit cosep of 16 silica capillaries. The capillary
usage number refers to the number of times thg &as injected a set of 16 samples. Check the
capillary array usage number by clicking on 8tatus Viewtab at the top of the collection
screen. If this number, plus the number of yojedtion sets (6 for a 96 plate) exceeds 150,
the capillary array should be changed.

To replace a capillary array or to install a capiflarray on an in gbven and
instrument doors. From tA@ols menu, seledinstall Capillar iZog the

option. ClickNext.

2. Push the tray button. Wait for [ e opening the instrument
doors. The Capillary Array [ insttw/ou to “open instrument door, oven
door, and detection block

4 To loosen the scré@ik holding theyenglPof the capiliaside the upper polymer block,
Remove jhe syringe guardpaiidhe upper polymer block out

towards t of force, unydu feel the block reach a stop point.

5. the screw and ferrule holdingethe of the capillary inside the upper
. Remove the capillary asserably discard it.
6. screw and remove syringes and tubsmg Lipper and lower polymer

emove upper and lower polymer blocks frestrument. Clean the upper
lock with hot, NOT BOILING, water usingetitleaning syringe. Also clean
the ferrule and screw. A final rinse of deionizeater should be done. Vacuum or air
dry the block and put the block back in the instemtrwithout sliding either block all the
way in. ClickNext.
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10.

11.

12.

13.

14.

15.

Selectinstall a New Capillary Array from the options. Enter tigerial Number of the
capillary array located on the capillary array b@xso record the serial number of the
capillary and the date in the 3100 Capillary Elegtroresis Log binder. Keep the
capillary box on top of the instrument for futurgeu ClickNext.

Slide the capillary leading-end head comb hold&r ihe oven and p the loading end

window is clean (no dust or smudges). Slide
polymer block with the screw and ferrule gnd pl
Push the polymer block back into plac |
polymer block. ClickNext.

Close the laser detection door

lowlyX0 renamseair bubbles. Continue to push the
upped lower block with polymer.

Ent doors and wait for the aut@damto stop moving. Clicko if
bbles remaining. Clidkxt.

Finish @Utton to become active, and then click it.
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16.

17.

18.

B.

Push thélTray button to present the tray. Once the autosampieistopped moving,
open the doors and change the buffer in the arevdeng the water and buffer in the
reservoirs in the autosampler. Close the doorsClic#t Finish. The software will not
accept the new information unless the Finish butiariicked.

Once the capillary array wizard is finished, a gpaalibration mu
described in the following section.

Be done as

Monitor the EP Current closely during the firstaiajion. rrent is not
fluctuating too much (ex. going from 20 to 160 t 5
EP Current is a good indicator that bubbles mar! i opped
immediately, the lower block can be saved. If, irst , the EP

Current is constantly around 150 or 160, it's

Performing a Spatial Calibration

Click Start. The
being filled.

theSpatial Calibration Profile window. Successful
s with similar heiglagihg position values from 13 to 16

nts, clickOK to return to the previous screen. SelectRilecapillaries check
, clickStart.

If the peaks fit the specification in step 3, clOK to get back to the previous dialog
box. ClickOK and therYesto accept the spatial calibration that was justqoeed.
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6. If the spatial calibration is continuously unsuafak see the 3100 troubleshooting
section.

Proceed with section E

C. Changing/Filling Syringes with POP4

the reservoir syringe or the run will not startheTarray fill
the right) will be filled automatically by the raseir syri

and lower polymer blocks. Remgl’le uppe
upper polymer block with hq ing')
ferrule and screw. A final g
blocks and then put the
not to damage the tubin

ually slide them back into place so as
out sliding either block all the way in.

3. Fill both syringes with new polymer (choose thewne to fill the larger syringe with
based on the anticipated instrument use for tHevimhg week). Make sure the syringes
are free of any air bubbles and install both syggn the polymer block. Clidkext.
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4. Enter the polymelot number andexpiration date. Click Opento open the anode

buffer. ClickNext.

5. Push the pistons on both syringes slowly to renamseair bubbles in the block (the
small syringe works best for removing bubbles stadke corner of the block nearest
the capillary). Continue to push the piston ofldrge syringe to fi the upper and

buffer chamber.

IMPORTANT : Pay close attention to any air bubbl
capillary assembly and remove them. Also, mak

is is a non-
transparent tube and bubbles are not visible it can cause

electrophoresis problems.
6. Click No when all of the air bubbles

kFinish.

9. Monitor the EP C tus windaWasely during the first injection.
Check and make Is not fluetgatio much (ex. going from 20 to
160 then dg tc.) Flucguation of the ERré€ is a good indicator that bubbles

ATTENTIO IF the pump block was removed and the capillarywindow was disturbed,

you must perform a spatial calibration (see B.) ba&fre running samples.
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D. Changing the Buffer

The cathode buffer and water reservoirs locatethermutosampler tray and anode buffer jar
located below the lower pump block should be chdrageéhe beginning of each day the
instrument is in use.

1. To fill the water and cathode buffer reservoirglom autosamplg

to the forward positionWait until the autosampler has
open the instrument doors.

3.

reservoir in position #3. Thy i r DNA sequencing applications.

Water Reservoir
(waste)

athgle reservoir Empty
nning buffer)

1 3

NOTE: Be sure that the septa fit snugly and flush o the tops of the reservoirs in order to
prevent damage of the capillary tip. Also, it ismportant that there is no condensation on
the inside of the reservoir. The septa strips mudie dry!
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E.

Creating a Plate Record Through Excel

This excel sheet will be imported into the 3100estilon software.

1.

2.

Double click on th&sample Sheetcon on the desktop to open the sample sheet &enpl

Make sure that the “Sample Sheet” tab is selediettdm left of
Fill in the sample sheet name in cell E3.

IMPORTANT : When naming a plate/sample she bers,
and the following characters only -_(){}#.+. Alsg, n

allowed. If an incorrect character is used in t u will not be
allowed to import the plate record into the, 3100 [

IMPORZ# . g in Excel, the cut aad paste function should not
be us€as : ighli e cell(s) you wislotmove and press <ctrl-c>. Right
S Wation cell and choose “Pde Soecial...”. Under “Paste” select

n, fill in the appropriate lett®r the system in which the sample was
) Profiler Plus, ‘C’ forCofiler, ‘I' for Identifiler, ‘M’ for YM1, and ‘X’
for PG erple( 16. For reruns, use: ‘PR’ férofiler PlusReruns, ‘CR’ forCofiler
R’ forldentifiler Reruns, ‘MR’ for YM 1 Reruns, and ‘XR’ for Powerp} 16

IMPORTANT: If you do not specify the system, samplalata will not be collected. If
you fill in the wrong system, sample data will beallected incorrectly.
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IMPORTANT: The 3100 uses the same injection condibins (time/voltage) for all 16
samples in a given injection. Therefore, samplebat need to be run with non-
standard conditions (such as most reruns) cannot bgart of the same injection as
normally run samples.

Save the sample sheet by selecthaye Asfrom the File menu. Sg

If the sample sheet is full and/or you are readytoth
have filled out the first page, please set theterito

* Change the file name so t
name should be of the for

lectRiege View. Click on themport button.
nd select ptate record file. CliclOK.

Now change th&et Statebutton toSet Temperatureand undelalue enter60. The
oven will not heat unless it is turned on firsgnithe temperature can be set. Click on
Send Command.
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3. Arrange amplified samples in a 96-well rack acaogdio how they will be loaded into

the 96- well reaction plate. Sample order is #evis: Al, B1, C1, D1... G1, H1, A2,
B2, C2... G2, H2, A3, B3, C3, etc. Thus the platlmaded in a columnar manner where
the first injection corresponds to wells A1-H2, gexond A3-H4 and so on. Remember
that an allelic ladder is run as the first sampleaxh injection. Therefore, leave room
for the allelic ladders in A1, A3, A5, etc.

Label the side of the reaction plate with the naised for the
and place the plate in the plate base (see diagnapage

gte Recors

For Cofiler and Profiler:

4, For N+2 samples mix 945L of HiDi Formamid ox Standard

per sample. Mix thoroughly by vortexing,

Use the following volumes for the negessa

# Samples +2 GS500 Standard
18 9uL
34 17 pL
50 25 uL
66 33puL
' 41 uL
@ 49 uL
4 57 uL
65 uL

5.

IMPORTANT: If one injection has less than 16 sampds add 12ul of either dHO
or buffer or formamide/standard mix to all unused wells.
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For PowerPlex 16:

4.

Have someone witness the tube setup by comparnbie labels and positions
indicated on the sample sheet with the tube ladredspositions of the tubes themselves
(tubes should be laid out to correspond with thespective positions in the 96 plate).
Add 1pL of allelic ladder to the respective tube(s). d&iiL of PCR product to each
tube according to the sample sheet.

When samples are being rerun to obtain more infoomause 4
4 pL of a 1/10 dilution of the positive control andedic laddg

IMPORTANT NOTES FOR RE-RUN SAMPLES:
1. Re-runs “high”cannot be on the same injec
2. Re-runs “high’must alwaysbe the last injgtti

For N+2 samples e with 1.QuL of ILS600 Size Standard per

sample. Mix thor

necessary nunobsamples:

iDi Formamide ILS600 Standard
162pL 18 uL
306uL 34uL
450puL S50 pL

6 594uL 66 uL
82 738puL 82puL
98 882uL 98 L
114 1026puL 114puL
130 1170puL 130uL
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For YM1

You might need more than N+2 if you are workingharticrotiter plates and a
multichannel pipet.

Aliquot 10 uL of the formamide/size standard mixture into eaeli being used on the
96-well reaction plate.

buffer or formamide/standard mix to all unused welk.

Have someone witness the tube setup by comparen
indicated on the sample sheet with the tube |
(tubes should be laid out to correspond with t
you are aliquoting from a 96 well tray, you do
ladder to the first well of each injection.
according to the sample sheet.

When samples are being rerun t

IMPORTANT NOTES F
1. Re-runs “high”
2. Re-runs “hi

have positi
3. Re-runs “n@mal” may be in

When addj CR
and ge he pi

numbef of samples:
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# Samples + HiDi Formamide LIZ Standard
18 171ul 9uL
34 323ulL 17ulL
50 475ul
66 627uL
82 779uL
98 931puL
114 1083uL
13C 1235uL

5. Aliquot 10 uL of the formamide/standar
well reaction plate.

IMPORTANT : If one injection
buffer or formamide/standard

indicated on the sa
(tubes should be |

adnedispositions of the tubes themselves
thespective positions in the 96 plate).

Proceed to step 6.
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All Multiplexes:

6.

Once all of the samples have been added to theenmast, place a new 96-well Septa
over the reaction plate and firmly press the seyitaplace. Spin plate in centrifuge for
one minute.

Remove the reaction plate from the base and heattuie samg

to prevent the septa from heating up.After removin
the wells for air bubbles. If there are any, céunge

Once denatured, place the reaction plate int

reaction plate with the plate retainer.
I&

The plate assembly components are assembled as follows:
Plate retainer

Septa

Sample plate

Plate base
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IMPORTANT: Damage to the array tips will occur if the plate retainer and septa strip
holes do not align correctly.

Do not write on the septa with pen, markers, sharg@s, etc. Ink may cause
artifacts in samples. Any unnecessary markings atebris on the septa
may compromise instrument performance.

Placing the Plate onto the Autosampler
The Autosampler holds up to two, 96-well platesray posif
assembly on the autosampler, there is only onatatien
the plate base away from you.

1. Push the tray button on the bottom left

ate from the autosamplerpe careful not to hit the
Plate B is located directly underthe array, so be

that yo®are linking. Then click the plate positi@ or B) that corresponds to the plate
you are linking.
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2. Once the plate has been linked, the:

* Run Instrument button on the toolbar becomes highlighted, meathagthe
instrument is ready to run.

* Plate position indicator for the linked plate chasidrom yellow to green

» Plate record moves from tiending Plate Recordgable to thd.inked Plate
Recordstable

NOTE: It may take a minute for the plate record tolink to 2
the size of the sample sheet.

If two plates are being run, the order in whichyth
the plates were linked.

should be recorded in ti38.00 Logbi
Run to start the run. NOTE: Bef
blocks.

To check the progress of
of the collection screeq.
capillaries at once.
capillaries you sel

ill show the raw data of all 16

IMPORTANT: Al i rray View and theCapillary View windows.
During a

unreco @
The visible

oblems. LeavStttas Viewwindow open.

be: EP voltage 15kV
EP current (no set value)
Laser Power Prerun 7.5mW
Laser Power During run 15mw
Laser Current (no set value)
Oven temperature 60°C

Expect€d values are: EP current constant arb@6do 15QA
Laser current: 4.5A

It is good practice to monitor the initial injemtis in order to detect problems.
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Unlinking a Plate:

1. In theLinked Plate Recordstable of thePlate View page, select the plate record that
you want to unlink.

2. Click Unlink. The plate record will return to the Pending @Rec ble and the

plate position indicator will return to yellow.

3100 GENESCAN ANALYSIS

When a run is complete, it will automatically baged in operly labeled
with theinstrument name, date and runiD (e.g.Run_31
processing the samples, organize the folders i, ggectidg i on folder. This

folder should be named the same as your run TE: If arun has 6
injections, you will have 6 folders for that r

To view the data from the run, open t oftware for Windows NT by
double-clicking on thé&eneScancon The analysis program wilhtzh.

Creating A New Project

To create a new project,
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To add samples to a project, take the followintgpac

If you want to... Then...

Select a single sample file Double-click the file OR select the file and
click Add

Select all the sample files Clickdd All

Add a continuous list of sample files| a. Click the first

Add a discontinuous list of sampl

4, Click Finish when§u have added g of the samples.

Project File

ows in separate columns the dye lanesplsafile names, size
is parameters to ctioosach lane. Boxes for the red dye lane
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The auto analysis should have been performed tisenfpllowing predefined files:

System Size Standard File Analysis Parameter File
Cofiler 75-450.s2s GS500Analysis.gsp
Profiler Plus 75-450.s2s GS500Analysis.gsp

PowerPlex 16 ILS600.szs ILS600.gs

YM1 Ystr.szs
NOTE: A new or different matrix cannot be installed g S been
completed because the matrix is applied to the k= ' o1 and becomes an
integral part of the data. Although the 3100 Ge i ®NT has the option
to “Install New Matrix”, once the samples havgdles IX ¢ ot be applied. If
samples need a new matrix, a new spectralgcalin Ll generated and the

To ensure that all the sizing results e labeling of the size standard peaks for
each sample.
5. To view the analysis the main menu and click étesults
are showmik grey. The white squares
6. The raw dg en in upjo 8 display pamglshanging thé of panelsto 8. To
view eag Q 3 i i
7. e 3 nes by clicking omthend then cliclDisplay. Each sample

For ABI 3100 runs, the 250bp fragment in GS5@3/mot be labeled
as 250. However, for ILS600 and CXR standardgtierABI 310),
the 250bp fragment must be labeled as such.
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Profiler Plus/Cofiler ROX GS50ABI 3100 run):

3 Red Size Standard

L S Y G e e §

F

Gss00] [GS500] [Gs500][Gss500] [Gs500] = [Gs500 GS500
[100.00] GS500 [200.00] [300.00] [340.00
GS500
350.00
YM1 STRs LIZ GS50qABI 3100 run): 4 A N
1 Orange Size Standard
24648 340,00

PowerPlex16 ILS600:

Before proceeding with tlie Genotyper a 1s, uRde selectSave Project As. The project
will be named according @the Sample\S et nahet GeneScan Analysis by goingRde

IwEwrE v e
IIIIlllllllillIIIIIIIIII]III[TIII

e
100 150 200 250 300 350 400 450 500 550 600
7-_GO1_STRIPES_13.fsa 13 Red

e b ljj M

[80.00] |[120.00]|  |[780.00] |225',.oo| [275.00] | [325.00] l |375.00]| | [425.00] | [475.00] [550.00]
[100.00] [140.00]  [200.00] [250.00] [300.00] [350.00] [400.00]
[160.00 [450.00]

L= [ LR L] [ PR R P G e T e [

and Selectin@:%t.
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Analysis Problems
1. Size standard peaks incorrect — redefine size staaci

From theAnalysis control window, go to theSize Standardcolumn and click on the small
arrow on the right side of the cell of one of ysamples, click on it andsgg efine New

From here a window displaying that samples sizedsted will apg
peaks as shown above.

ecessary

For ABI 3100 runs, skip the 250bp peak since it mag
this peak with a value, your analysis will FAIL.

When you are done defining the new size st
the box and save the new standard that y
standard whatever you wish. Select thiggize th&analysi§ of all the failed
samples.

2. Samples were not analyzed

If the auto-analysis did not et it is possible that auto analysis was

p file was attached. In the sample list,

Parameters The default analysis range for Profiler Plus and
points (see pictudevwg for Powerplex 16 the setting is 1800

Do not change the settings in the GS500analysigpgsgmeter file; do not create any new
parameter files.
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Size Call Barge
F g L O T
i FUR A ShoE
¥ This Ramoe Base Pars
E——
Min: 75
Bn=s =
Siop: oo Rime —Dime

Data Processing 1 Size Calling Method

i Zrd Order Least Souares

Snan ol O pliviis e R e e T e e
e = L QN0 LUeT Least oJugaies
L Hane > 2
& ¢ Cihic Sphne intsipataticn

= Light
o f" 5
7 Heawy

w

FEair Lisiecion

Paak Amnlitude Threshalds

I

i ¥: (75

S e B

1 5 R 73

I, 1 . |
14l ! s
—_ 3 R |
Min Paak Halfidin: 2 Fis

Fabnomial Degree i

Faak Wrindon Size o P
Slana Thisshald dar | Sy

Slope Threshold o1 o0

Feak Start

Ziope Threshoid dor po

Feak End
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ﬂ YW1 . gsp
— Analysiz Bange — Size Call Range
i~ Full B ange " Full Bange
" This Range [0 ata Paints| i+ Thiz Range [Base Pairs|
Start: Fioo hdin: 100
Stop: [Fz00 (U ES ED

— Data Processing

Smooth Options
= Mone

£ Light
= Heawy

— Size Calling Method

i 2nd Order Least Squares
" 3rd Order Least Squares
i Cubic Spline [nterpalation
f* Local Southern Method
" Global Southern Method

— Peak Detection
FPeak Amplitude Threshalds

— Bazelining

Baseline Window Size

B: I;S ' I;S |251 Fis
G: 5 R:fA — &uta Analysis Only
_PI Size Standard:
Min. Peak Halfwidth: [ Pts [ varsas - |

Folynomial Degres |3

Feak WMfindow Size |1g Ptz
Slope Threshold far E_D

Feak Start

Slope Threshold for E_D

Peak End

standard.

ze

litude threshold for

or a failed analysis is: Anslffgled on Dye B, G, Y, R. Repeat the
above chgosing another scan range. Another pogsibtdem is missing or to low red size

for red (R)X0 25. Reanalyze samples.

k @Raw Datato find out. Acces&nalysis Parametersand lower threshold

ATTENTION: all re-analysis results and parameter changes amtomatically written
to the individual sample files, even if the changes the project are not saved. Do not

re-analyze casework data without a reason.
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3100 Genetic Analyzer Troubleshooting

Instrument Startup

Observation

Possible Cause

Recommended Action

No communication betweg
the instrument and the
computer (yellow light is
blinking).

rninstrument not started up
correctly.

mputer has
pletely, turn the
ument on. Wait for the
status light to come on.
e. OrbixWeb Daemon should
be launched, if not already.

f. Launch Data Collection
software

bd

Red light is blinking

Incorrect sta

procedure Start up in the following

sequence:
a. Log out of the computer.

b. Turn off the instrument.

c. Boot up the computer.

d. After the computer has
booted completely, turn the
instrument on. Wait for the
green status light to come on.
e. OrbixWeb Daemon should
be launched, if not already.

f. Launch the Data Collection
Software

Data Collection software
will not launch.

Did not launch Orbixweb
Daemonfirst.

Relaunch application following
OrbixWeb Daemon
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Observation Possible Cause Recommended Action

Computer screen is frozen

Communication error. This
may be due to leaving the
user interface in the
Capillary View or Array
View window.

There will be no loss of data.

However, if the instrument is in
the middle of a run, wait for the
run to stop. , exit the Data
Collectio
describg

(%)

Autosampler does not mo
to the forward position

d2ossiblecommunication
error

OR

Oven or instrume
not closed.

Communication within the
computer is slow.

DatabasegS full.

ress the Tray button.

SS

iles need to be cleaned out
the database. Follow proper
manual procedures described in
the ABI Prism 3100 Genetic
Analyzer User’'s Manual.

of
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Spatial Calibration

Observation Possible Cause Recommended Action

Unusual peaks or a flat line | 1. The instrument may need| 1. Check or repeat spatial
for the spatial calibration. more time to reach stability. ]
An unstable instrument can
cause a flat line with no peakswi
in the spatial view. '
2. Improper installation of t
detection window.

3. Broken capillary re
in a bad polymer fill.
4. Dirty detectiongwvindo

4. PlaCe a drop of
ETHANOL onto the
etection window, and dry.
Use only light air force.

Persistently bad spatial apill ay. Replace the capillary array
calibration results. and then repeat the
calibration. Call Technical
Support if the results do not
\ improve.
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Spectral Calibration

Observation

Possible Cause

Recommended Action

No signal.

1. Incorrect preparation of
sample.
2. Air bubbles in sample tray

1. Replace samples with fres
samples prepared with fresh

If the spectral calibration fails
or if a message displays “No
candidate spectral files
found”.

,1.Clogged capillary
2. Incorrect parameter fi

the calibration.
. Check for broken
capillaries and refill the
capillary array.

4. Check the expiration date
and storage conditions of thq
matrix standards. |If
necessary, replace with a fre
lot.

sh

Spike in the dat

1. Expirgd polymer.
ir fbbles, especially in
lymer block tubing
sembly.
. Possible contaminant or
crystal deposits in the
polymer.

1. Replace the polymer with
fresh lot using the change
Polymer Wizard.

2. Refill the capillaries using
manual control.

3. Properly bring the polymel
to room temperature; do not
heat to thaw rapidly. Swirl tg
dissolve any solids. Replacs

the polymer if it has expired.
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Data collection software problem

Observation

Possible Cause

Recommended Action

Cannot access injection

folder, error message
“Autoextraction failed”

AE server not active

Start AE server by going to
Windows Start,

art up folder.

Run Performance

to

commended Action

ally inspect the polymer
block and the syringes for
bubbles.

Remove any bubbles using the
Change Polymer Wizard.

If bubbles still persist, perform
the following:

a. Remove the capillary array
b. Clean out the polymer block
and syringes.

c. Replace polymer with fresh
polymer. Make sure to draw th
polymer into the syringe very
slowly.

112

Observation Possible Cause

No data in all Bubbles in thgfsyste
capillaries

No signal. 1. Dead space at bottom of

sample tube.

2. Bent capillary array.

3. Failed reaction.

4. Cracked or broken capillary

1. Centrifuge the sample tray.
2. Replace the capillary array
3. Repeat reaction.

4. Visually inspect the capillary
array including the detector
window area for signs of
breakage.
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Observation Possible Cause Recommended Action

Low signal strength. 1. Poor quality formamide. 1. Use a fresh lot of formamide
2. Pipetting error, not enough | 2. Increase the amount of DNA
sample. added and check pipet
3. Sample has high salt calibration.
concentration. j

4. Insufficient Mixing
5. Weak amplification of DNA

Elevated baseline 1. Possible contamination i
polymer path.
2. Possible contami

the parts by vacuum pump
before replacing them onto the
instrument.

2. Bring the polymer to room
temperature, swirl to dissolve
any deposits. Replace polymef
expired.

3. Perform new spectral
calibration.

4. Place a drop of methanol onto
the detection cell window.

y particular

the upper polymer
ock, the ferrule, the ferrule
w, and the peek tubing. Dry

if
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Observation Possible Cause Recommended Action

Loss of resolution.

1. Too much sample injected.
2. Poor quality water.
3. Poor quality or dilute running
buffer.
4. Poor quality or breakdown of
polymer.
5. Capillary array used for more
than 150 injections.
6. Degraded formamide.
7. High salt concentration.
8. Improper injection and r
conditions

—

1. Dilute the sample and reinjegt.
2. Use high quality, ultra pure
water.

3. Prepare frgsh running buffer

ended protocg
for salt removal.

. NotifyLA to check default
tings.

capillaries.

Poor resolution in som

eInsufficiept filli

Refill array and look for cracked
or broken capillaries. If
problems persists contact
Technical Support.

No current

is too dilute.
les present in the polym¢
k and/or the capillary and /o
eek tubing.

1. Use high quality, ultra pure
water.

2. Replace with fresh running
buffer.

3. Add buffer up to fill line.

4. Prepare new running buffer.
pb. Pause run and inspect the
rinstrument for bubbles. They
may be hidden in the peek
tubing.

Elevated c

ent.

1. Decomposed polymer
2. Incorrect buffer dilution
3. Arcing in the gel block

&N

1. Open fresh lot of polymer an
store at 4C.

2. Prepare fresh 1X running
buffer.

3. Check for moisture in and
around the septa, the reservoirs
the oven, and the autosampler
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Observation Possible Cause Recommended Action

Fluctuating current

1. Bubble in polymer block.
2. A slow leak may be present ir
the system.

3. Incorrect buffer concentration
4. Not enough buffer in anode.
5. Clogged capillary.
6. Arcing

1. Pause the run, check the
polymer path for bubbles, and
remove them if present.

mer blocks and

Poor performance of
capillary array used for
fewer than 150 runs

1. Poor quality fogliamide

Prepare fresh formamide and
rep samples

. Prepare new running buffer
3. Desalt samples using a
recommended purification
protocol (e.g., microcon).

Migration time
becomes progressively
slower.

1. Tighten all ferrules, screws
and check valves. Replace any
faulty parts.

2. Check polymer pump force.
the force needs to be adjusted,
make a service call.

3. If necessary, change the lot
polymer.

f

ater in syringe resulting in
diluted polymer.

Clean the syringe, make sure it
completely dry OR replace
syringe.

S

shoulder effe
GeneScan application.

Sample renaturation.

Heat-denature the sample in
good-quality formamide and
immediately place on ice.

Purging of polymer
from the polymer

reserve syringe.

1. Arcing in the anode gel block|
2. Bubbles in syringes.

1. Replace the lower polymer
block.
2. Remove bubbles.
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Observation Possible Cause Recommended Action

Leaking polymer at the
top of either syringe.

Insufficient seal around the tip o
the syringe plunger.

f Do not move the syringe plunge

when it is dry. Make sure to we
the plunger before filling the
syringe with pg . Do not
mix and Qe els and

Leaking polymer at the
bottom of the polymer-
reserve syringe.

Improper tightening of the array
ferrule knob to the syringe and/q
to the polymer block.

b knob i

Error message, “Leak
detected” appears. Th
run aborts

. Checlior bubbles and remo
resent, then check for leaks.
ake sure all syringes, scre\
tubing is tightly secure. Ferrulg
in capillary end of block may bg
positioned wrong or missing.
Check for this ferrule.
3. Replace the lower block.

Buffer jar fills very

quickly with pg

1. Check for bubbles and remo
if present. Then, look for leaks
2. Check to make sure the mets
fork is in between the pin holde
and not on top or below it.

=

tension.

nob at the gel block causes highallow the secure placement of
the window. Retighten and clo$

Loosen the array ferrule knob t

the detection door.
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Observation Possible Cause Recommended Action

Detection window

stuck. Itis difficult to
remove when changing
the capillary array.

To loosen the detection window:
a. Undo the array ferrule knob
and pull the polymer block
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For a run on the 3100 Genetic Analyzer, it is dassto run multiple sets of amplifications in
one tray. IMPORTANT: Samples must be analyzed ttagewith the controls from the same
amplification sheet. Care has to be taken thatdineect controls stay with each sample set.

A. YM1 GENOTYPER SECTION (3100)

To begin the YM1 Genotyper Software, double-clicktbeYM1 ico

1.

2.

3.

4.

5.

ft hand corner window. The plothdow

will appear auto acro is congdetlt will display orange size
standard and all t ' eled witk sizbase pairs and allele names.

6.

DYS19 DYS3891 | DYS389 Il
14 13 29
DYS390
24
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1 Yellow male positive control

DYS19 DYS389| DYS389ll
T

368.55

1 Blue male positive control

J DYS390

214.30
7. Check all lanes. Labels for extra pegks ca eleted’by placing the cursor on
the peak above the baseline and g.

Shortcut: If you mistakenly déle labelN@gfore you dothimg else, presesrtl
key + Z and the allele n reap the conthatl key + Z only
undoes the last action).

To determine the
the allele label.

remove the label.
if you hayg

editifig docutagon, click on the peak to remove
| withesiim bp and then click again to finally
ions to gévsedook at certain peaks (for instance
bels which areywetose to each other) by using the

t to the correct scan range, g¥i@v, Zoom, and choos&€oom To. Set the plot
range tol120 to 410Click OK.
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Peaks can be edited out if they meet one of tHewiolg criteria (also see section STR
results interpretation):

1. Pull ups of peaks in any color caused by a venhipgak of another color in the
same lane. Pull ups are caused by the inabilitthefmatrix file to remove all of the
overlap.

2. Shoulder peaks approximately 1-4 bp smaller or 4
Shoulder peaks are mostly present on the right af
a slope that is trailing out.

3. “N” bands where the main allele shows
incomplete extra A addition and are char
side of the peak or a complete split on,the to

presefice of a mixture. A -4 bp
by a high allele peak. A +4 bp

e verified by lookindgnatarange size standard in the same
should occur at the samsaipon.

At this &tage it is also necessary to make deasabout samples that should be rerun
with either more or less amount of amplificatiooghuct.
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Samples without an orange size standard:
The lack of orange size standard will be first dadeiring Genescan analysis and can be
confirmed on the Genotyper level. For 3100 runseéhsamples can be spotted easily
since the Genotyper print out will statdlo Data Available.” The lack of orange size
standard can be either a failed injection or a @wsplification sample prep mistake.
These samples MUST be rerun under regular condition

Inconclusive samples:

Over-amplified samples often have peak heights 's and are
characterized by a plateau shaped or misshaped of labeled
stutter peaks and artifacts (also see Interpretatf R Results)
Instead of laboriously editing out all of the d be deemed
inconclusive and marked for re-runningll D ks in at least
one color are=6000 fu's must be rerun wyi s from the lane in
guestion, don't list all of the sizes, n emoved. The sample
should be placed on a rerun she N\t of”a 1/10 dilution of the

ent detection threshold there is a
distinct possibility tha after a repeated run with increased
amplification produ rahuget. Use 4L of amplified sample

with the Rerun M ction #5KV). Refer to Section E5 for appropriate
letters for the sys

of an efectrophoresis shift.

9. After the editing has been finished scroll throtigé plot window to double check.
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10.

11.

Create a table by running th@able Macro.
Simultaneously pregsrtl key and thenumber 2, table will open.

Compare the sample information in the table with @éimplification and the run control
sheet. If an error gets detected at this poirdrit loe corrected as foll@ws:
* Open the dye/lane window or “sample info box”

* Place the cursor in the sample info box and cothexte
* Clear the table by going #nalysis on the main men
» Select the appropriate colors by shift clickingtb
* RunTable Macro again

Continue to Step 12 and print the controls ac
has finished, continue with Step 11.

Peak height labels are to be add ps Only. When processing,
select the controls and case sa add peak height labels to the

samples:

EVIDENCE SAMPLE

lic ladder, positicentrol, and all negative
controls). ultiple labelssitnecessary to hold down the Citrl-
ke e cli on the gJanes. The controls ntigbt all be at the beginning of

% ot Window.

gontinue to Step 12 and print the controls adiogy to the directions.
rinting has finished, continue with b).

fter the printing has finished, open tBye Lane Window again (undeNiew)

d selecblue and yellowfor all lanes containing casework-samples. Ireotd
select multiple labels it is necessary to hold ddiaen Ctrl-key while clicking on
the lanes. For a large sample sheet, it may berdasselect all samples and de-
select the controls. Go ¥ew and open th@lot Window.
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12.

13.

14.

15.

16.

Under Analysis selectChange Labels A dialogue box appears giving you the
option of labels to assign to the peaks. Sef&ige in bp, Peak Height,and
Category name Click ok. Continue to Step 12 and print the samples agogrd
to the directions.

EXEMPLAR RUNS

UnderAnalysis selectChange Labels A dialogue box appe
labels to assign to the peaks. Sekize in bpandCatego
to Step 12 and print according to the directions.

Before printing the results make sure the file g
Plot window zoom range as shown below.
Table and Plot as needed.

The Genotyper printout for YM1 sho

rting: 1. Laneber - ascending
2. Dye color - descending

iCk Properties. Select orientation. Click
lick OK, @K.

Plot

Portrait
100%
120 - 410

Archive data as described in the archiving section.
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17.

B.

For 310 and 3100 instruments, it is possible tomuitiple sets
the amplifications were done in different multipleystem

Initial all Genotyper pages. Pull the rerun sampittsve a Criminalist IV supervisor
review the analyzed gel and get a signature oediteng sheet.

The Criminalist IV supervisor must go back to then@Typer file to review the orange
size standard. This review shall be documentetthefditing Sheet.

COFILER AND PROFILER PLUS GENOTYPER SECTION

does not already appear in thgfwin om the pull-down menu and
double-click on it. Double-cli r aaming the project that you created in
Genescan.

anes windowyou will see a list of the samples you have
nalysis. If samples nedxd temoved, highlight the lanes for
t from theEdit menu.

Stripes04-Co001 LAR, Stars05-Pro001 EL
Or
CE3/04-005 Co LMS, CE1/05-002 Pro LAD

After importing the project and saving the Genotyfde run the first Macro.

MAC : simultaneously presspple key and thenumber 1, or double click kazam®
WINDOWS : simultaneously pre<srtl key and thenumber 1, or double click Kazam"
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4. The plot window will appear automatically when thacro is completed. Check to make

sure that the ladders that were run match theeafleqquence shown below. Also check
the results for the positive control.

Multiplex System Necessary GS500 standard peaks
Cofiler 10 fragments from 75 - 350 bp
Profiler Plus 11 fragments from 75 - 400 bp

The genotype of the Cofiler Positive Control is:
D3S1358 D16S539
Blue Label 14,15 11,12
Amelogenin THO1 T CSF1PO
Green Label X 8, 8 10, 12
D7S820
Yellow Label 10, 11 &
A

3 Blue Positive Control

“ l D351358 ML D16S539

118.89
3 Green Pesitive Cantrol
I THO1 RTPOX CSF1PO
4 E
102.95 178.78) 222.84]
‘ 3 Yellow Positive Control
D75820 H H
272.05]
276.19

(Basepair sizes in the figure above corresponah tAEl 3100 capillary run.)
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The genotype of the Profiler Plus Positive Controis:

D3S1358 VWA FGA
Blue Label 14, 15 17,18 23,24
Amelogenin | D8S1179 D21S11 D18S818
Green Label X 13 30 15, 19
D5S818 D13S317 D7S820
Yellow Label 11 11 10, 11

3 Blue Positive Control

‘ D3S1358 “ VWA

3 Green Pasitive Control

! AD8S1179 JD21S11 D18851
3

144 54

3 Yellow Positive Control

L D5S818 D13S317 D7S820
_ A y
216.77
air sizeS§r the figure above corresponah tAil 3100 capillary run.)

If the Wlleles for the positive control are shiftene step towards a higher allele number,
this is @indication that the first allele of thkelic ladder has been assigned incorrectly
(see troubleshooting).
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Cofiler Allelic Ladder:

COFTILER ALLELIC LADDELR
LADDERE T ZZEBlue  DIETED DTEESET

4

LADDER 2 22 Green THO1 TPOE CSF1PO

[€][2] (€]|E]
o]
LADDER 3 22 Yellow Dyssz0

IEI

N/
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Profiler Plus Allelic Ladder

L B e e e o e s e e e e e e e o L o e o e o e e e B T
100 120 140 180 120 200 220 240 260 280 00 20 240
23 Blue DIS1358 W' & FGé&

23 Green DES1172 L2151 018551

23 Yellow  DOSE18 135317 byFsaz0

El[io] [i3] [&]| B[] [13]
5101 4] 7 =0 [

ortcut: If you mistakenly delete a label, before you dothimg else,
press theapple (or crtl) key + Z and the allele name label will reappear
(the command apple or crtl key +Z only undoes &t &ction).
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To determine the size in bp for the editing docutagon, click on the peak to remove
the allele label. Click again to re-label withesim bp and then click again to finally
remove the label. Use the zoom functions to gébsedook at certain peaks (for instance
if you have an allele with two labels which areywetose to each other) by using the
Zoom submenu under théiews menu.

Holding the left mouse click down draw a box arotmel desireg
Zoom, selecZzoom In (selected area)

simultaneously press trepple (or Crtl)
region.

To revert to the correct scan range, gy
range t090 to 330.Click OK.

results interpretation):
1. Pull-ups of peaks i venhipgak of another color in the
inabilitythef matrix file to remove all

ddition and are characterizgceliher a jagged edge on the left
r a complete split on the topllev

ter is Common and will often be labeled ifdaled by a high allele peak. +4 bp
on the other side is extremely rare and tiease interpreted carefully. Defined
peaks in a +4 bp position might indicate the preseaf a mixture.

5. Non-specific artifacts. This category should bedusea labeled peak is caused by a
not previously categorized technical problem.
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6. Labels placed on elevated or noisy baselines, wihichot resemble distinct peaks.

7. Sharp peaks (spikes) that do not resemble peaksallsr vertical lines and are
caused by air bubbles or POP4 crystals passinddber window. The presence of a
spike can be verified by looking at the red sizndard for the same lane (see
below). A red “spike” should occur at the sameipoa.

8. Dye artifact peak, which is defined as a “blip", oge s
peak, occurs at a constant scan position approx
most frequently for the blue label. This peak i

promised red size standards mitistrebe re-analyzed with a re-
dard or designated for rerun.
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Inconclusive samples:

Over-amplified samples often have peak heights éetw5000 and 7000 fu's and are
characterized by a plateau shape or misshaped ,p&atkften contain a lot of labeled
stutter peaks and artifacts (also see InterpretaifocComplex Autosomal STR Results).
Instead of laboriously editing out all of these lggathe sample should be deemed
inconclusive and marked for re-runninghll DNA mixtures wherg aks in at least

from the Iane in question, don't list all of thees, note “nuy
The sample should be placed on a rerun sheetrianmin
the amplification product.

DNA alleles visible but below threshold:
If a sample displays allele peaks just below ' tectionfthfeshold there is a
distinct possibility that the alleles can pe idé

New alleles:

If a locus displays
labeled, or is labefed “OL allele%@it is beCauke unlabeled peak is outside the defined
allele range or is ic laddEhis peak might be a “new”, previously

unreported allele. st be coasdl, especially if the other loci show a
proper allg i llele will not laeitomatically reported in the Genotyper
lectropherogralick on the unlabeled peak in order to

3
% ze in bp, which is necessanydibele identification.

that were not duplicated in anrtafgping system and do not match an
o sample in the case must be rerarder to exclude the possibility
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7. After the editing has been finished scroll throtigé plot window to double-check.
8. Create a table by running tlizeate Table Macro.

MAC: simultaneously pres&pple key and thenumber 2, underView open the table.
WINDOWS: simultaneously pre€tl key and thenumber 2, tablega

sheet. If an error is detected at this point it ba correct
- Open the dye/lane window or “sample info
- Place the cursor in the sample info box
- Clear the table by going fmnalysison t
- Select the appropriate colors by shi
- RunCreate Table Macroagain

elect multiple labelssitnecessary to hold down the Citrl-
ing on the lanes. The controls ntigbt all be at the beginning of

option0f labels to assign to the peaks. Sefze in bp and Category name
lick ok. Continue to Step 10 and print the controls adiogy to the directions.
er the printing has finished, continue with b).

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

9. GENOTYPER ANALYSIS

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 16 OF 30

b. After the printing has finished, open tBbye Lane Window again (undeWiew)
and selecblue, green, and yellowfor all lanes containing casework-samples. In
order to select multiple labels it is necessaryhotd down the Ctrl-key while
clicking on the lanes. For a large sample sheahay be easier to select all
samples and de-select the controls. Gdigwv and open th&lot Window.

to the directions.

EXEMPLAR RUNS

g you the option of
labels to assign to the peaks. Selgize i lick ok. Continue

10.  Before printing the results ma ile a operly, including initials. Set
Plot window zoom range as The activedaw will be printed so open
Table and Plot as needed

11. MAC: Underfile chan ings specified below. Then selecnt .
i | lick Properties. Select orientation. Click

Plot
WINDOWS | MAC WINDOWS
Landscape Letter Portrait
70% 90% 90%
n/a 90 - 330 90 - 330
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Profiler Plus Print out parameters

Table Plot
MAC WINDOWS | MAC WINDOWS
Orientation Landscape Landscape Letter Portrait
Scale 65% 70% 90%
Zoom range n/a n/a

12.  After the printing is finished, undéite, quit Geno

WINDOWS: Normally the softw
which the data were imported.
Common runs folder.

13. Archive data as describ

14. Initial all Genotypefpages. Pu
Have a supervisoreview the an gel and gigreature on the editing sheet.

ForTroubl otin e Genotyper secti@Multiplex Kit Troubleshooting.
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C. POWERPLEX 16 GENOTYPER SECTION

For a run on the 3100 Genetic Analyzer, it is gassio run 85 samples (including PE and amp.
negative). IMPORTANT: Samples must be analyzeetlogy with the controls from the same
amplification sheet. Care has to be taken thatdineect controls stay with each sample set.

1. UnderFile go toIlmport and selectcrom Genescan
Sample Files window. Double-click on the foldentay
in Genescan.

2. To add the sample files, double-click on th
double-click on the project icon to add the, pro

3. When the project has been added,
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8. Check the results for the positive control.

The genotype of the PowerPlex 16 Positive Contrd:
D351358 | THO1 D21S11 | D18S51 Penta E

Blue Label 14, 15 8,9.3 30 15, 19

D5S818 D13S317| D7S820 | D16S539

Green Label 11 11 10, 11
vWA D8S1179| TPOX
Yellow Label 17, 18 13 8

A

37-_E05_STRIPES 09fsa  9Blue Pro+ Positive Control .2 ng

D3S1358 THO1 fl D21S11 D18S51 Pen
M 11 i j

37-_F05_STRIPES 09fsa 9 Green Pro+ Positive Control .2 ng
D5881Bl D138317  D7S5820 D16S539 CSF1PO F

‘ T
37-_E05_STRIPES 09.fsa 9 Yellow Pro + Positive Control .2 ng
Amel VWA D8S j[g TPOX FGA
E

If the alleles for the positive
control are shifted one step
towards a higher allele number,
this is an indication that the first
allele for the allelic ladder has been assignedriectly (see troubleshooting section).

26922

154.37
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PowerPlex 16 Allelic Ladder

‘1\7_]'VTV[\V\|I|VliIlllJllIJAII||II|JII|IIiIII||Itl|iTl|[III!IIlIIIlIIIIIII[JI
i} 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
[ pastzss ][ thot || D21511 1 | D18251 o] Penta E
® PPlexc Al dder (N2) 2 Blue ladder
1 [ : 200
‘ | | WERRRENEY £00
| LA L 300
il [ [ [ [ F
[2] [10] [12][14] 18] [18][20] 22
[23]
B e e T T ] T e i o [ T 2 ] [ ) (] (T e [
an 120 140 180 180 200 220 240 260 280 300 320 240 F60 390 400 420 440 460 480
[ Dsssis | [ Diassi7 |[ Drss20 | [ Diessss | [ CSFiPO | | Penta D
® PPlex AL, dder (NZ) 2 Green ladder
00
&00
_ ! 200
fl[Elfe] [i2 Efulle] |6 =
[Bl[11] [14] 2] [1a][r2][r4][re]
| R e e T T T T T T T N A [ o [T e I [t T T
‘o0 120 140 160 180 200 220 240 260 280 F00 320 340 20 320 400 420 440 460 480
[A] | VWA ] pesiizs [ TPOX | | FGA
900
400
200
g
8
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9.

Check all lanes. Labels for extra peaks can &eually deleted by placing the cursor on
the peak above the baseline and clicking.

Shortcut: If you mistakenly delete a label, before you dothimg else, press thapple
(or crtl) key + Z and the allele name label will reappear (the condregple or crtl key
+Z only undoes the last action).

to remove

the allele label. Click again to re-label withesim bp & to finally

remove the label. Use the zoom functions to géb (3 peaks @or instance
if you have an allele with two labels which are oth Py using the
Zoom submenu under théews menu.

Holding the left mouse click down draw . Underew go to

Zoom, selecZzoom In (selected area)

Shortcut: Zoom in by holding do
across the area you want to z

\ck buttand dragging the cursor
sly press thegpple (or Crtl)

,and choos&€oom To. Set the plot

approximately 1-4 bp smaller or éarghan the main allele.
are mostly present on the right sidepeak if the peak shape shows

nds where the main allele shows a split pealN” bands are caused by
plete extra A addition and are characterizgceliher a jagged edge on the left
side of the peak or a complete split on the topllev
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10.

. Non specific artifacts. This category should bedus a labeledqe

. -4 and +4 stutter peaks if there is no indicatidrtle presence of a mixture. A -4 bp

stutter is common and will often be labeled ifdaléd by a high allele peak. A +4 bp
stutter on the other side is extremely rare and basbe interpreted carefully.
Defined peaks in a +4 bp position might indicate gnesence of a mixture.

ak is caused by a

the artifacts prevalent in vWA.)

. Labels placed on elevated or noisy baselines peaks.
Sharp peaks or spikes that do not resem es and are
caused by air bubbles or polymer cryst r window. The
presence of a spike can be verified Ry lookigchat retgsi ndard in the same

lane. A red “spike” should occur at ame t
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11.

12.

Inconclusive samples:
Over-amplified samples often have peak heights éetw5000 and 7000 fu's and are
characterized by a plateau shape or misshaped peaksften contain a lot of labeled
stutter peaks and artifacts (also see InterpretaifocComplex Autosomal STR Results).
Instead of laboriously editing out all of these lggathe sample should be deemed
inconclusive and marked for re-runninghll DNA mixtures wherggeaks in at least

should be placed on a rerun sheet for rerunning
amplification product.

DNA alleles visible but below threshold:

If a sample displays allele peaks just below
distinct possibility that the alleles can bg i
amplification product. Place the sampl

3100: use 4L of amplifi
injection/5 KVolts)

New alleles:
If a locus displays onl
labeled, or is labele

d atstsame color peak is visible but is not
lse unlabeled peak is outside the defined
addehis peak might be a “new”, previously

unreported allele.@This possibility be coastdl, especially if the other loci show a
proper allele profil llel& will not laeitomatically reported in the Genotyper
table, but [ on the glectropherograttick on the unlabeled peak in order to

is necessanydlbele identification.
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Compare the sample information in the table with aimplification and the run control
sheet. If an error gets detected at this poirdrit loe corrected as follows:

- Open the dye/lane window or “sample info box”

- Place the cursor in the sample info box andecbithe text

- Clear the table by going fanalysis on the main menu, seleCtear Table

- Select the appropriate colors by shift clickorgthe dye b or using edit

- RunCreate Table Macroagain

Continue to Step 14 and print the controls accaydo theydire e printing
has finished, continue with Step 13.

13. Peak height labels are to be added to evid
select the controls and case samples separ
evidence sample electropherograms. Foljow th
samples:

En processing,
dight labels to the
different types of

EVIDENCE SAMPLE RUNS

a. Open theDye Lane Wi jew) and selecblue, green, and yellow

controls). In ord
key while clicki ontrols ntigbt all be at the beginning of

samples pladsdwhere. Go t¥iew and

selectChdnge Labels A dialogue box appears giving you the

assigh to the peaks. Sefize in bp and Category name
tep 14 and print the controls adiogy to the directions.
s finished, continue with b).

elect multiple labels it is necessanjhedd down the Ctrl-key while
clicking”on the lanes. For a large sample shéanhay be easier to select all
amples and de-select the controls. Ggigav and open th@lot Window.

nder Analysis selectChange Labels A dialogue box appears giving you the
option of labels to assign to the peaks. Sefsige in bp, Peak Height,and
Category name Click ok. Continue to Step 14 and print the controls atiogr
to the directions.
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14.

15.

16.

17.

18.

EXEMPLAR RUNS

UnderAnalysis selectChange Labels A dialogue box appears giving you the option of
labels to assign to the peaks. Setiee in bpandCategory name Click ok. Continue

to Step 14 and print according to the directions.

Before printing the results make sure the il@mamed properly, dagluding initials. Set
Plot window zoom range as shown below. The activedow

Table and Plot as needed.

WINDOWS: Go tarile > Print. Click OK. Click Progéftti
More. Change scaling as indicated below. Click QK.

Powerplex 16 Print out parameters

Table Plo

Orientation Landscape Po

Scale 70%

Zoomrange |n/a

For Trolibleshooting see Genotyper secti@hMultiplex Kit Troubleshooting.
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D.

Multiplex Kit Troubleshooting

If you get an Error Message when you try to run @enotyper Macro 1 that reads:
“Could not complete your request because no dye/las are selected”

Make sure you have actually imported the laddemnftbe project. Make sure “ladder” is
spelled correctly in thalye/lanes window If there is a nmyg or the sample
information for the ladder is absent, the macrd wat recogp

There are four possibilities:

a. The wrong ladder is being

I in the run is more intense&erabr delete the name of the
enotyper Dye/Lane window aedun Macro 1. Now the

y)an lower theninimum peak heightin the categories window. To do
the categories window by going undle@ws and selectingShow
Categbries Window In the “offset” categories the first allele isfohed with a
led peak height of 200 or higher. The high véumeant to eliminate stutter
d background.
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Change this to 75 for the 3100, and 100 for the, 30clicking on the first
category that highlights it. In the dialogue bogdte theMinimum Peak Height
and change it to the appropriate value, ckald, and then clickReplacewhen
given the option. You must do this for each lodds.not use values less than the
instrument threshold.

DO NOT CHANGE THE MINIMUM PEAK HEIGHT
CATEGORY EXCEPT THE OFF-SET.

It is important, after you rerun the macro, to
correct allele and that the first allele is '
precede the first peak.

window.

in the categonindow. To do
derws and selectingShow
tegories the first allele isfohed with a
highyeglicking on the first category

Solution: You can expan

2.

thefend of the run have a high incidenc®lofallele labels. This is due to
shi ing the run.
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In order to improve the number of correctly cal&dieles, try to reanalyze the run
by using the second allelic ladder as the off-s#erence. This is done by
removing the word “ladder” from the name of thestffitadder in the dye lane
window. This way this ladder is not recognizedthg macro program. Rerun
Macro 1 and evaluate the results. Determine which oneoti fallelic ladders

causes fewer “OL allele?” labels. Complete the GgringgRrocess using this
ladder. Any remaining samples displaying OL alldiasgftO be

a. If all or most of your samples have “OL allele?’bé that your
samples were automatically analyzed with a [ andard @n this case
it is necessary to reanalyze your run usin aged gze standard
(see Genescan analysis for 310 or 310

3. Incorrect positive control type:
a. The Genotyper has shifted le p S gory assignment to the

ladder.

Check the ladder and irst assigiteld & assigned to the first real
peak and not to
designated with

e dialogue box change the height for the mimmpeak height to a few
points above the determined height of the stutter.

* Rerun the macro and then check to make sure evegyithcorrect by looking
at the first allele in each locus in the ladder Bpatomparing the result for the
positive control
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b. You have a sample mix-up and you have to reruncand’ reamplify your
samples.

Lining up unlabeled peaks

pases, mark them by

In order to place samples next to each other fonparison pur

selectingunmark. NOTE: unsized peaks cannot be
electropherogram. Therefore, when comparing an
is too low to be sized, but high enough to be de

the ladder) you cannot determine the allele tyge s

If you see the same sample lisjéd se ' i nes window or you see more
samples than you have impo mostylikeported your samples more than
once or you have impqifed yo into a Gpeot template that already
r Dye/Laneswindow and also under

ple informatibins can be corrected for the Genotyper
window, highligig the lane, and retyping the sample
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8. Too many background peaks labeled

If peaks are still labeled in the plot even thotiggy are listed as having been removed or
they appear to be below the stutter filter threghtthe following mistake could have
happened: instead of choosi@tange labelsfrom the Analysis drop down menu, the
analyst clicked_abel peaks.The Change labelscommand is suppgsed to label the valid

peaks with the allele name and the size in basepaior to pri ot. Theabel
peaks command will label all peaks above threshold ireg acro stutter
and background filters. This command will also abdl : ted out. To
fix this, rerun the macro, repeat the documenteti [ Table and

the Plot.
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A. Allele Calling Criteria

Results are interpreted by observing the occurref@dectropherogram peaks for the loci that
are amplified simultaneously. The identificatiohaopeak as an allele is determined through
comparison to the allelic ladder or for YM1 by tligenotyper categories. An allele is
characterized by the labeling color of the locuscHic primers and the leggth of the amplified
fragment. See appendix for a listing of each laousach multiplex.

For each locus an individual can be either homoaggmd show gne &
show two alleles. In order to eliminate possiblekggound
display intensity above the minimum threshold afeled g

&lbzygous and
peaks that

Based on validation data the different detecticatfpt
thresholds:

imum peak height

ABI platform Minimu resho
310 100

3100 5 fu

escent units

The raw data collected by th
steps:

oft rgbdhe following computer processing

without an allelic ladder) bééing of all sized fragments that are
nits), fall within the locugesrange and match to an allele size

eaks Pased on the background and stutter filnctions outlined in the YM1
er section.

- For Cofiler, Profiler Plus and Powerplex 16 (gyss with an allelic ladder) - comparing
and adjusting the Genotyper allele categoriesdasiking of the co-electrophoresed
allelic ladder by calculating the off sets (thefeliénce between the first allele in a
category and the first allele in the allelic laddeeach locus).
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- For Cofiler, Profiler Plus and Powerplex 16 -dabg of all sized fragments that are
higher than the platform specific threshold antvéthin the locus specific size range
(see appendix). Removing the labels from minor pébkckground and stutter)
according to the filter functions detailed in thmpandix of this manual.
Additional non-allelic peaks may occur under the following instances L8 9®alsh et al.
1996, Clayton et al. 1998):

inability of the software to compensate for thecs
colors, if the peak height is too high. Pull-ups

Labels placed on
and elevaige

eak is split into twale caused by the Taqg polymerase
gdition of a single Ahe terminus of the amplified product
calling is based on thelN\bands, therefore complete extra A
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Sharp spikes caused by power surges or crystalis bubbles traveling by the laser
detector window. Spikes might look like a singletical line or a peak; they can easily
be distinguished from DNA peaks by looking at ttieeo fluorescent colors, including
red; the spike is usually present in all colors.

If the Genotyper program labels these additionalalkelic peaks, the labe
manually. The removal is documented on the Genotgging sheet.

may be removed

Haemogenetics (ISFH), (DNA recommendations, 19
repeat units for the different alleles. Subtypispldyin
with the number of complete repeats and a peri

The Y chromosome allele nomenclature is gtso ber of4bp core repeats and
follows the nomenclature suggested in one used in the European
Caucasian Y-STR Haplotype databas

part of each casefile. Thg Genotyper ects the number and allele assignments of
the labeled peaks visibl Plattpsut. The printouts are the basis for
r%ultsmterpretatlon T lot will displayPeak height information,labeled peaks, intensity
differences that iae resencejof a mixtangl will show all peaks at one locus if the

> important to remember that peaks betbe threshold are not sized by the
2 and cannot be displayed by size. Theyardomly placed on the Genotyper
plot and their types cannot be inferred! In ordemiake a visual allele interpretation one
must reopen the corresponding Genotyper file armhgh the viewing mode fromiew

by Size to View by Scan (also see Genotyper troubleshooting section E).
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When the Genotyper print outs are not sufficient gooper in
Analysis results can be helpful:

High peaks and very minor peaks present indah@escolor lane

Since the fu scale of the electropherogram is basethe highest peak in each color,
alleles at weak loci will not be clearly visible tifie loci are imbalanced. For mixture
interpretation or allelic dropout detection, ithslpful to access the archived Genotyper
file and in theView menu enter a fixed y-scale fBfot Options, Mai indow L ower
Panel. Print pages. Do not save changes.

p Genescan

1. Genotyper plot states “no size data”
This means that none of the peaks was le that the original
Genescan Analysis electropherogram g e sizing threshold.
2.
tidatthe previously reported size range a
aw” allele (see Interpretation of
1glve to look at the original Genescan
BiZep for this peak.
C.
Items listed in al bles shoyld be tedito samples that are used to draw important
conclusions o ‘ e not repartddshould not be inferred, i.e. if only a “7"
allele is four d as 7. Abelnd/or peaks are listed in the results tables
regardless of in , s, based ondperting criteria below.
A. above reporting thresti@dd fulfills the concordant analyses and
as stated in the General PCRI€hlines, then the allele is listed in the
B. dicate that an extract was not tesvedhis locus. This symbol is defined as

“* = Ty@ing not attempted.”
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C. If extra peaks are visible that can’t be accedrfor by any editing categories, then the

presence of this peak is reported as **. ** isided at the bottom of the table as “** =
additional peaks were detected which did not medtoratory criteria for allele
identification; therefore, these additional peals not reported.”

D. In cases where a mixture sample was reamplifieitie same m X system consult
the table below about how to report the alleles:
Allele labeled for one Results for the other ort
amplification? amplification:
Yes also labeled allele
Yes
Yes
No but visible
No but visible

NOTE: the table above
single source sample

E.

F. rted using GIADIS nomenclature which incorporates
les in the ktléadder (see Interpretation of Complex

Its, 3.B. reporting of previoustyeported rare alleles).
G for YM1 where no alleliddar is available should be reported
ounde@Pasepair size. The basepairevahould also appear in the footnotes,
S reported as size in basepairs.
H mbols or reporting procedures will bedug necessary depending on the details
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D. Comparison of Samplesand Interpretation of Resultsin Report

A.

Determine whether it is likely that a sample tzons a mixture of DNA (i.e. more than
two alleles for a locus, intensity differences bedw alleles within a locus, or a
reproducible pattern of visible but unlabeled peal&tate in the report whether a sample
contains a mixture or possible mixture of DNA, detme the minirg umber of

component of the mixture

Compare all possible evidence and exemplar pai
determine inclusions and exclusions.

in the evidence
plar sample. If an
ical fluid donor, this must be

the alleles in the exemplar sample. If
sample, there may be alleles that ar

However if there is more
possible semen donor,

Statistics are calcyffated for evi where: (1) The sample is apparently
unmixed. (2) The a mixtute@icomponents and the source of
one component is . (i.e. Wheprvaginal epidheklls are present in the sperm
fraction frQas swab.). (§) There is a éadifference in peak heights between the
major aglf d then the genotypieeahajor component is easily

inferre nt genotype can be oéted if four alleles are present at a
ples are present orsethidoe very careful because other alleles

not calculated for expected siols such as vaginal epithelial cells from a
yab, panties or (for non blood only) thetim’s own bedding.

NOTE: Do not forget to evaluate the significanceahatch for epithelial cell fractions
for items not connected to the victim such as comglor the suspect’s clothes.
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E. I nter pretation of controls

Extraction negative and Amplification Negative

The extraction negative control and amplificati@gative control are a check for the possible

contamination of the reagents in the STR test hgrdhuman DNA or by ggalified STR alleles.
The extraction negative control is performed byyag out the extracty )
no sample. The amplification negative control eim no added DI
contamination at the amplification step.

Amplification Positive Control

The positive control DNA is used with each batcsainpl strate that the kit is
performing properly and that data analysis w ositive control results
are shown in the specific Genotyper sectio

llowing the extraction and

amplification that do not affect the gqda data. In order to identify such problems
and avoid unnecessary sample les should be retested before failing
a sample setSee below for ret
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Retesting strategies for control samples
Tablel Amplification negative control and female negative control

If peaks attributed to DNA are detected in an afigaliion negative control, aII samples in that
amplification are inconclusive and have to be ré&gekarhe only exceptio if the peaks might
be have been caused by a problem during electrepisaample set-ugr sp er from an
adjacent sample and the amplification negativebmashown to be 7
electrophoresis step.

Result

No red size standard in lane or “no dat ision

available” on 3100

Misshaped or a few missing red size
standard peaks
are

Peaks detected

U

e, peaks. Only if the signal is very low and
cod be just background a reloading should be
attempted. Otherwise the amplification fails arld jl
samples must be resubmitted for amplification.

Run artifacts su ing or Can be edited out. A rerun of the control is
spike necessary if the artifacts are so abundant that
amplified DNA might be masked.

Rerun stil lay: aks Control cannot be tekied third time.
Amplification fails and all samples must be
resubmitted for amplification.
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Table2 Extraction negative control

If peaks attributed to DNA are detected in an etioa negative control, the control must be
retested to determine if the extract is truly camteted or if something occurred during a later
stage. This sample can either be retested blectr@phoresis or re-amplification. If the peaks
could just be background, it may be possible toneisun the extraction negative in order to
show that it was actually clean. Normally an eximatnegative contro|g
the first test. Only if DNA peaks are still praséollowing the secq
samples have to be re-extracted.

Result

No red size standard in lane or “no dat isjon

available” on 3100

Misshaped red size standard peaks

Peaks detected et

14

same pPaks. The extraction negative should be
lified. The samples pass if the second
awplification is clean.

Run artifacts » or k€%an be edited out. A rerun of the control is
necessary if the artifacts are so abundant that
amplified DNA might be masked.

Reamplify control

Reamplif g isplays peaks Extractionigaand all samples must be reextracted.
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Table3 Positive control

The positive control has a double function. It esras an amplification control to test the fidelity
of the PCR reaction. Here it will indicate mistakeade during the set-up and thermocycling
steps. It also serves as an electrophoresis cdottest for proper separation and correct
Genotyper performancén injection set consisting only of rerunsstill n 0 have one
positive control. A set of samples with a failed positive control cenhy ‘

For runs with only one positive control the retegtstra
unclear if the positive control will pass the retes retest the cdntro
plification product at
a significant peak height and the problem i lem, the set should be

run together. The separation problem mi

Result Course of action

No red size standard in lane resupin “Noestata” message (310, 377) ¢
vailable” on the 3100. Sample must b

est if amplification yielded expectecetdb

-

D

No amplification produ
standard correct

n separately to check for loading errors,ilif st
no signal detected, all samples must be reamplified

Reanalyze sample, if not able to resolve, rerun
amplification product

Rerun amplification product, if type is still wrong
all samples must be reamplified

Indicates a genotyper problem, rerunldicgtion
product

Rerun fails ta’give correct type All samples mustésubmitted to amplification.

If the positive control has been shown to givedbeect type, this confirms the integrity of the
amplification. If individual samples from this anfpation set need to be re-analyzed on a
second gel or CE run the positive control doeshawe to be repeated, if another positive control
is included in the run.
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Occasionally typing results may appear markedliedght from the standard patterns. Such
results could be due to a procedural error, mist@feDNA's (multiple contributors to the
sample), or DNA degradation.

1.

A.

Mixtures of DNA: more than one genotype presernt the DNA sample

General Mixtures

Evidence samples may contain DNA from more thani
nature of the sample or from contamination. Thesi
should be considered when interpreting STR typé
which heterozygous genotypes are analyzed,
indicates a mixed sample. The peak height
locus has been shown to be >70% (Holt

also point out that degradation or prj [ e other possible causes
s with weak signals ( around
200 fu’s) are more likely to shoyfune heights.

A single locus might not b eture since even though a mixture is
mple, in a 1:1 mixture there is a

individual and a h indivilual. Otpessible combinations that would
result in a two all s of undiials with e.g. VWA alleles 15,15 +
15,17 or 17,17 + 17. In thesk cg®es, the efg@utrogram should reveal unequal peak
heights ca

by a miXture of two individuals with 14, 18 and 1®. Here, different scenarios have to
be considered:
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Mixture has a known component, e.g. a vaginal swab

After identifying the alleles that could have cofrmm the victim, it can be stated
that the remaining alleles must have come frormutil@nown DNA source. To

deduce the complete allele combination of the gpr&NA, the results and allele
peak heights must be taken into considerationdohéocus;

the allele combination can be deduced ' \ ks (also
see section (2) below). All peak heigh i gote loci

If the alleles foreign to the vicy i t and only one foreign
determine the complete allele
er be homozygous or

heterozygous with one‘a ing with thewn component. For
heterozygous type ent, pemhhdifferences between
the two alleles in n ovpnhapallele in the minor
component. E and very sraak peight differences a

ases it islpedsiindicate that a second
ylentifying thecidl

ur alleles are present,poissible to determine the ratio of

pamponents in a mixture. This ratio ta@n be used to interpret the

might not be possible to unambiguously dedueeDNA type for the minor
component. See above for a discussion of the liiorts.
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3. Very small additional allele peaks are detectenhéit a few loci

The major DNA profile can be interpreted. The preseof additional alleles
should be noted, but it should not be attemptetkthice a type for the minor

component.

C. Possible mixture components masked by -4bpestut
Due to enzyme slippage when replicating repetiblNA s al peak of
a length exactly -4bp shorter than the main ajpelek i for STR
polymorphisms (Gill et al. 1995, Walsh et al 198 e STR
loci are very prone to stutter and almost alwaygsht . 19 or VWA
The Amelogenin locus is not based on a repe desn’'t show any
stutter. Over all loci the average stutter pga . 9.5%, with
maxima from 17.4% - 24.1% (in house g@hidation)s in a -4bp position
from a main peak and less than a cegtai aithilrs per l6cus, see Appendix) of
the main peak’s height are not re e B mixture the -4bp stutter could

ot be excluded from being a

mask a real mixture compone
he -4bp position of an allele from

minor contributor to a mixtur
another individual.

2. Partial Profiles: n
A. Degradation

of the very long(800 bp) DNA double strand being
ces. With increasingrddation the DNA fragments get

ggt sequences for the P&Rtion which at least have to contain
es are also broken déwnthe example the Profiler Plus

eles from 100bp (AmelogertmB37bp (D18S51). Other

even longer alleles e.g. Poleerf6 with Penta E (440bp) and YM1

D3S1358 and Amelogenin but none of the higher mubéeaveight loci, can be explained
as being caused by DNA degradation. A profile withD3S1358 result but callable FGA
alleles cannot be caused by degradation but mustdiaer reasons (e.g. see the
following paragraph B).
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Due to the allele size differences within a lodegradation can also cause patrtial
profiles for heterozygous DNA types, e.g. for B@A type 19, 29, allele 19 (220 bp)
can be present while allele 29 (260 bp) drops®atallel to the disappearing of the
larger size allele, an imbalanced peak height thi¢ghlarger allele peak being smaller, can
be explained by DNA degradation.

The possibility of an allelic drop out has to lemsidered especi
around 200 fu’s.

Detection limit

than the blue and green peaks. If the DNA s
sensitivity it is therefore possible to get a

If only one allele
too weak to be cafled, the eviden A extractlmamnerun with more amplification
product or if possii@e should be Ye-gfplified usanigigher amount of DNA. If it is not
possible tQgili result fof the weaker péad callable allele can be used for

compar, %
0

» The overall amplification for the other loci dispsadistinct peaks >75 (or 100 if
applicable) and does not show artifacts,

* The same color locus closest to the new size peek dot have more than one allele
peak, and

* The new size peak is also detected in the duplicate
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For overlapping loci such D3S1358 and D7S820 tkegnce of a previously unreported
rare allele can be confirmed by the typing resulthe second multiplex. Also, if
multiple evidence samples and/or the matching eanspow the same OL allele this
allele can be considered duplicated. Alleles far-nwerlapping loci must be confirmed
by rerunning the amplified extract to eliminate gussibility of an electrophoresis shift.

B. Reporting previously unreported rare alleles

A match based on the presence of a new size alléleth the eX@plar andWle evidence

DNA can be reported. The new allele should nanhb

of a match.

STR systems without an allelic ladder (YM1): duld be reported
using the size in bp rounded up or down d aj@otnote stating the
fact that this allele has not been obser ] g procedures).

be consistent with the CODIS r i i les that are not present in
lotere position to the alleles in the allelic
lein basepairs and this value can

¢ 269bp) and has to be designated
shottean the smallest ladder allele (6 -
D7S82[ afehe length 276 bp is located
be desigh@trdThe off-ladder allele should be

e presence of a mesvadlele, where there is a match for
isms, has to be repatehconclusive.

extra cafefully and can be typed as inconclusive.

A. If all peak heights in a sample with a high backgb level are low, the background
is probably caused by degradation artifacts (Sgaekal. 1996). In this case it might
not be possible to ever obtain the true genotypeedraded sample should be
amplified with more DNA e.g. after Microcon conceation.
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B. Sometimes high background is caused by over-aroglifin where the main allele
peaks are so high that they reach fluorescenceasiatu level. Common observations
for over-amplified samples are: peaks are not pditiut rather resemble narrow
plateaus, peaks are not pointed but show multgglgged edges and split peaks, peaks
cause major pull-ups in other colors, peaks resemplbteaus andeshow an elevated

is not possible to reliably determine the ratio of
component being close to the saturation limit,

proper shape and no major background i
is present the sample should be repegted. T

5. Discrepancies for overlappin in diff imultiplex systems

@tation, which renders the annealing
utation is near the 3' end completely
. Thiy megsult in a pseudo-homozygote type,
imer pdihese mutations are extremely rare,
1 and 0.001opas (Clayton et al. 1998). A
d exemplar samptesl lom a locus where both
same primer sequienno problem. If the same locus

The primer-binding sit ont

which is reproduc
approximately est

le to obtain a heteroatggtype in one multiplex and the
e second, because the psegeences for the same loci may
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For Y-chromosome specific polymorphism, a malevidiial will display one allele for DYS19,
one allele DYS390, and two allele peaks for DYS38%.DYS389 one primer pair amplifies
two polymorphic STR stretches in this region, therter fragment (DYS389I) is the product of
an internal second annealing site of the forwanah@r and the reverse primer, the longer
fragment (DYS389Il) includes the DYS389I stretcldl @second polymorphlc tetramerlc STR

mponents (Prinz et al. 1997.). Mixtures of
more than one male contributor arg li i than one allele peak for at least one

locus. It has been observed th
pattern for these systems forsg si i [dKaA/ser et al. 1997, Santos et al. 1996). In

1. i : aplotype present in the DNA sample

pe indicates the presence obxdure of male DNAs, where
t components are present in equalgalimnly either DYS19 or

f an allele duplication event has toonsidered.
ixtures with different level of starting DNA

ixtures of male DNAs with different levels of giag DNA will lead to unequal
peak heights for the different alleles for one eystlf the ratio of the lower peak
to the higher peak is consistent for all loci witlo allele peaks, the haplotypes of
the major and minor component can be inferredhi#f is not the case, the
possible presence of three contributors must beidered.
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C. Possible mixture component masked by -4bpestutt

Peaks in a -4bp position from a main peak andtless 20% of the peak height

are not reported as true alleles. In a mixture-4i stutter could mask a real
mixture component. Therefore individuals cannoekeluded from being a minor

contributor to a mixture if their alleles are irethtbp positig a0 allele from
another individual.

For the following, see the “Interpretation of CoexlAutosoma . Follow

the procedures outlined in the appropriate section.

2. Partial Profiles: not all four loci display allele
3. Detection Of Previously Unreported Rare Alleles
4, Sampleswith High Background Levels
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To interpret the significance of a match betweemegeally typed samples, it is necessary to
know the population distribution of alleles at theus in question. For example, if the STR
alleles of the relevant evidence sample are difteirem the alleles of the suspect's reference
sample, then the subject is “excluded”, and cabedhe donor of the biological evidence being
tested. An exclusion is independent of the freqyexi the alleles in the population.

may be used for other population groups. If ac®c
single population group, than the highest frequegased
are used for all calculations. Locus frequeng] Iculat

Press 1996, pp. 4-36 to 4-37).
The overall frequency for each racia [ s occurring in 1 out of x individuals (i.e.

alue 1.2E + 04) would be reported as
1 out of 12,000. Values th 0,000,000,000 (spread sheet value 1.0 +
12) are not reported in t [ eport should state “one in greater than a
trillion”.

overall freque

In the stand®¢d scerfario, for each group, homoeggate calculated using the formufam(1-

p)o for 6= 0. nd heterozygotes are calculated usingotimeula 2pp;. The overall frequency
for each groug’is calculated by multiplying theiundual locus frequencies if the loci are
unlinked. If the loci are linked then only the Uscwith the lowest locus frequency is used in the
calculation. In addition, locus frequencies arewated for "evidence and subject from the
same subgroup (isolated village)" and for relativeimg the formulas in the National Research
Council Report an@= 0.03. Overall frequencies are calculated asritest above.
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Unless there is reason to suspect that the "evedBINA and subject are from the same
subgroup” or a relative of the subject left theldmical sample (and the relative is unavailable
for testing) , only the standard scenario, ovdratjuency for each group with=0.03 is listed in
the report. The other calculations and alleledsspies are retained in the casefile for referral a
a later date if necessary.

Y STR’s

Since all the loci are linked on the Y chromosothey are noty : a haplotype
' ¥ counting

the number of times the haplotype occurs in eachef

referred to as the “counting method”.

e.g. A haplotype that has been see i [ is reported as “1 in

29 Asians”

A haplotype that has be i tegas “1 in 116 Asians,” or
for samples that have fio usly observéte database “less than 1 in
116 Asians.”

ral profiles. This calculation, however,
gs not accurate with partial Y profiles.

The haplotype frequency ¢
can only be done manu

See page 2 of the Quattr oxHut ¥ database values. Print this page for the
casefile.

If both autos6
calculated by m
either
databas

yped for a sangplan the overall frequency can be
gugrall autosomaljuency for each racial group by the larger of
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Kinship analysis tests alternate or competing hypsgs of kinship. In the forensic context, it is
useful for determining familial relationships, tidentification of unknown bodies, identification
of the donor of bloodstains when the donor/bodyissing or unavailable, and the identification
of the biological father or mother of products ohception/babies, which result from a sexual
assault or are abandoned. All calculations arfopaed according to the Parentage Testing
Standards of the American Association of Blood Bank

relatives. For parent(s)/child comparisons, tlue doe first evalu ether the
individual in question can be excluded as a biaalgielative g [ (see
below). If the individual cannot be excluded, or Eompari ' Ty ™ ent(s)/child

relationship, a PI (traditionally called a pateynidex, b gty or kinship
index), is calculated for each locus using the DNEW/ : Brenner. The
formulas for parent/child comparisons are listedppendi ofgParentage Testing

PE = ¥ (1-2hH) i ency of homozygosity and thésfrequency of
heterozygosity.

An overall CPI (comini
idgfship) iben calculated using Bayes’ theorem and
Rrob

(W) are calculated

The Foren
the individua§in question (eg, the race of thegdsnan in a paternity case). The case report
must list the r each locus, the race usedhfercalculations, the CPI, the probability of
paternity, and®he assumed prior probability. Uisinalso state the final conclusion. The three
possible final conclusions are exclusion, inconegkisor inclusion, of the tested hypothesis of
kinship.
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Exclusions occur when either 2 or more loci excluda parent/child comparison, or when the
CPI<0.1.

Inconclusive occurs when the CPI is between 0.11&nénd for individual loci in mixtures of
parent/child combinations when there are other peable which could potentially exclude or
include but can not be genotyped by the software.

cases the CPI1 > 10. The analyst should bear id ama report t
based on the CPIl. When the CPIl is greater thaf gix@babili
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YM1 Genotyper Categories Table for ABI 3100

DYS19
12 Highest peak at 180.#01.00 bp in yellow with heigh#75
13 Highest peak at 184.701.00 bp in yellow with heigl#75
14 Highest peak at 188.80.00 bp in yellow with heigr#75
15 Highest peak at 192.60.00 bp in yellow with heigh#
16 Highest peak at 196.#Q.00 bp in yellow with heig
17 Highest peak at 200.50.00 bp in yellow with
18 Highest peak at 204.50.00 bp in yellow wit
DYS389 |
10 Highest peak at 238.60.00 bp in yellow
11 Highest peak at 242.6Q.00 bp i
12 Highest peak at 246.50.00 b
13 Highest peak at 250.#Q.0
14 Highest peak at 254.#
15 Highest peak at 258.#Q.
DYS389 li
26
27
28
29
30
31 #0.00 bp in yellow with heigh#75
32 0.50.00 bp in yellow with heigr#75

33

DYS390
20 ' eak at 197.90.00 bp in blue with heigl#75
21 Highest peak at 201.90.00 bp in blue with heigl#75
22 jghest peak at 205.80.00 bp in blue with heigh#75
23 ighest peak at 209.90.00 bp in blue with heigh#75
24 Highest peak at 213.90.00 bp in blue with heigl#75
25 Highest peak at 217.90.00 bp in blue with heigl#75
26 Highest peak at 221.90.00 bp in blue with heigl#75
27 Highest peak at 225.90.00 bp in blue with heigl#75
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Profiler Plus loci and size range
Profiler Color Size Range Size Range Allele range in
Plus 310 3100 Ladder
CXR Std. GS500 Std.
D3S1358 Blue 108:0.5bp to 111+0.5bp to
137+0.5bp 140+0.5bp
VWA Blue 151+0.5bp to 154+0.5bp
191+0.5bp
FGA Blue 213+0.5bp to
262+0.5bp
Amelogenin | Green X:100+0.5bp; and Y
Y:106+0.5bp
D8S1179 Green 81019
D21S11 Green 24.2 10 38
D18S51 Green 91to 26
D5S818 Yellow 131+0.5bp to 71016
169:0.5bp
D13S317 205:0.5bp to 81to 15
233:0.5bp
D7S8 53+:0.5bp to 256+0.5bp to 6 to 15
290+0.5bp 292:0.5bp
The above Wlues ht expand if additional allelesdiscovered for the various loci.
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Cofiler loci and size ranges
Cofiler Color Size Range | Size Range 310Q Allele range in Ladder
310 GS500 Std
D3S1358 | Blue 109:0.5bp o |111.0.5pp to 12
138:0.50p 140:0.5bp
D16S539 | Blue 226:0.5bp t0 | 229.0.5bp to
267+0.5bp 270:0.5bp
Amelogenin | Green X:100+0.5bp; | X:103+0 X and
Y:106+0.5bp
THO1 Green 163:0.5bp to to
183:0.5bp
TPOX Green 6to 13
CSF1PO Green 6to 15
D7S820 Yellow 6to 15

The above values might
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Powerplex 16 loci and size ranges

Powerplex 16 | Color Size Range 3100 ILS 600 Std. | Allele range in Ladder
D3S1358 Blue 109:0.5bp to 1420.5bp 12to 20

THO1 Blue 152+0.5bp to 19@0.5bp

D21S11 Blue 198:0.5bp to 2550.5bp

D18S51 Blue 284+0.5bp to 3580.5bp

Penta E Blue 375+:0.5bp to 4720.5bp

D5S818 Green |113:0.5bp to 15Q0.5bp

D13S317 Green 172+0.5bp to 2040, 8bp

D7S820 Green |212+0.5bp to 2440.

D16S539 Green |262+0.5bp o 3 5bp

CSF1PO Green

Penta D Green 2.2to 17
Amelogenin Yellow XandY

VWA Yellow 10 to 22
D8S1179 71018

TPOX 6to13

FGA 16 to 46.2
The abo pand if additional allelesdiscovered for the various loci.

Controlled versions of Department of Forensic BigidManuals only exist electronically on the OCMEamet.
All printed versions are non-controlled copies.




FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

16. APPENDIX
DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 5 OF 15
Genotyper Macro Filter functions
Cofiler Allele filters Ladder lanes only
Locus Stutter filter Stutter Filter Backgrouad
310 (in house 3100 (ABI

values default
D351358 15% 11% W
D16S539 15% 13%
Amelogenin None one %
CSF1PO None 9% 25%
THO1 25%
TPOX % 25%
D7S820 9% 25%
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Profiler Plus Allele Filters Ladder lanes only
Locus Stutter Filter Stutter Filter Background Filter
310 (in house 3100 (ABI
values) default)
D3S1358 15% 11%
VWA 15% 11%
FGA 13% 1%
Amelogenin 40%
D18S51 10%
D21S11 20%
D8S1179 30%
10% 25%
10% 25%
9% 25%
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PAGE
7 OF 15

The Amelogenin category for both Cofiler and PeafiPlus does not have a stutter filter because
it is not a repeat. However, it does have a ldities of 3%. For the 310, the Macro additionally
applies a 10% background filter.

The PowerPlex 16Macro contains the following filter functions desed in table format (all
values Promega default settings):

Locus Stutter Filter Ladder Filter
D3S1358 11% 30%
THO1 5% 20%
D21S11 18% 30%
D18S51 11% 0%
Penta E 10%

D5S818 9% 30%
D13S317 10%

D7S820 8%

D16S539

CSF1PO 8% 20%
Penta D 5% 20%
Amel 20%
VWA 12% 20%

D8S1479 Yo 20%
TPOX 5% 20%
FGA 12% 30%

A 15% backg

See Y M1 Genotyper section fgrM1 filter functions.
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Kinship and Paternity Analysis Using the DNAView Ppgram
01/24/05

DNAVIEW version 25.68 is loaded analysis computr§20. DNAVIEW 24.96 is loaded on
computers on the second floor of 520, WTC Iderdtin. This version of the DNAVIEW
program has some differences but can be used &ysas The DNAVIEW ggagrams do not
communicate, even on the analysis local netwonlkorination entered gouter is not
accessible on the others.

INSTRUCTIONS FOR DNAVIEW

Open DNAVIEW by double-clicking on the desktop D
appears, hiteEnter’. If the DNAVIEW main menu do
minute or two.

THIS MAY COME IN HANDY IF
IF YOU WANT TGMOVE BACK TO A
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A) FOR PATERNITY OR MATERNITY CASES (the DNA STR ty pe of a child and at
least one (possible) parent is known:

Select Caseworland hit Enter.

In the casework menu select Paternity casd hit Enter.

In the paternity menu select cased hit Enter.

Enter a case #. To define a new case, enter auregue, cas onsist of a

case numbers must be unique.) Make sure you
since you will need to know it later, when you littk
STR types. After typing the case number yo
the first number(s), DNAVIEW will drop thegh (i.
123456).

mber you select,
and their DNA

Il be satred by DNAVIEW as
The standard paternity scenario will isplay creen will ask you to identify three
individuals,

Mother

Child

First tested man

Designations
assign them ot

derline ital letteradiditional people are tested, the program will
e.g., a seosstéd man will be assigned capital lett).

will remain the ideetjfregardless of later possible kinship

In order to idgntify these individuals and link théo STR DNA data, you will enter an
“accession n efor each. Accession numbers must be in the fotfoat digit number - five
digit numbet, &g, 1234-00001 (case number-individual 1). Keagk of the accession number
you select for each individual, since they willieeded to link the correct DNA STR types to
each individual.
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After entering the accession number for M(otheit)itie spacebamn the keyboard, NOT Enter.
The program will then ask you to enter the racthefindividual. The choices abe(black),c
(caucasian)a (asian) h (hispanic); (unknown). YOU MUST ENTER A RACE. If you do not
know the race of the individual, you can enteraeran the race list after defining the people.

You will eventually perform a separate calculationeach race, enteringthe different races one

If you have more individ
man, select add gk

e mother atikf, selectedit race list from the menu,
ation, ancHmter

When vy ing the case, making sou have recorded the case number, and
all the in cces®lion numbers, returrhi® iain menu by hitting quit, Q-Enter

You should Rerform® separate calculation for @ack, entering the different races one at a
time, using choicedit race list, and calculate a separate PI for each possibée rac

From the main menu choices, select Casewanmi hit Enter.

From the Casework menu select Membrarel hit Enter.
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To define a new membrane, hit Erlkden hit Enter.
Hit Enter to accept date.

The program will ask for a new membrane ID. A rbeame ID can have any format, e.g.
FB02-1234. Type in your membrane ID and hit Enfeecord the membraae ID you select.

From the displayed choices, select 10 lanes, raeladnd hit
could have more than ten individuals typed, se8@danes,

You will now be in the program to define ne membrane. This is done by
n each of the (three)
accession numbers from your case . He cursor is ofl", meaning it is ready to

' acebarThis means that you have

and alleged Father, fro Isiviiiat lane 1;C” at lane 2, anéF”" at lane
3, instead of the individu [
Verify that the ¢

After enterin r,_hit space@T Enter, to select the next lane.
The pr dvance to the next lane. Bmimer to hit the spaceblaefore assigning
the nex o each lane. Also rdreetua hit the spacebar, not Enter,

e accession number.
When the lafes have been assigned, hit Breh select File and Quand hit Enter.
Return to the Main menu by hitting Control-PauseéRr

The next step is to type in the DNA alleles at e&€R locus for each individual on the
membrane.
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From the main menu, select Casewakd hit Enter.

From the casework menu, select Type in a Ranad hit Enter.

When asked to identify the reader, select Genotyper

The program will ask you to type in the membrang(l@ur membran e the default
selection), and hit Enter.

The program now asks you to select a locus. S#iedbcus,

The program should now display a screen for erjealileles on the top
right of the screen, and spaces next to each “landh with th@appropriate
accession number next to each lane. Enter thieglle

Enter the genotype at each locus (ie, enter b ff-ladder alleles can

be entered as eg Thol, 10+1, or entered agfthal W bale pairs/eg, Thol 184. Do not
enter as the lab report protocol, eg 10.x.

When finished entering the alleles,
Select this option and hit Enter.

Choose the next locus, [ fd. When all the loci have been entered,
type “n” when asked if y i a nlegus.
This will return y |

Fromt , ct Paternity caise hit Enter. Select caard choose your case
ID. De ' ds of the kinship anialysu want to perform, select these options:

print the repor.

If no values are shown on the printed report, giklta the membrane, and refile the loci by
hitting File and Quit Then return to the case, and Calculate Reggain.
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Now you need to calculate the statistics for eddh@three remaining races:

Follow previous instructions to open DNAVIEW, caseiy paternity case, and select your case.
Choos€‘edit race list and select the next race to calculate, anteitef. Go to calculate report

, and hit‘entef’. After calculations are finished, follow previomstructions to print the report,
and calculate the next races.

When finished, hit Control-Pause/Bret@kgo to the main menu.

Select‘Exit from DNAVIEW to exit the program. If question a@out €
“n”.

mgeszppars type

B) For kinship cases (involves body identification
cases):

SelectCasework
SelectMembrane. Hit Enter Hit End
SelectMonth. The current month
Type in a brief ID for the case.

PowbdPE

123456). Make s
need to know it la
types. Aftgmiioing

you created. Hit Enter.
PO open Lane #1.

RO ~NO O

Hit Spacebar. Enter" for Race. Hit spacebar. Hit Delete. You do not ithe data
you just entered repeated or any info except wbatjyst typed.
* Once you hit Delete you should be automaticallyeduo the next #.
11. If entering more than one profile, repeat Step 10.
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12.  Hit Endwhen finished. You must do this to save the infation you just entered.
13.  SelectFile and Quit.
14. Pres<ESC.

Entering a Profile (Type in a Read)

SelectCasework
SelectType in a Read
For “Who are you? ”, sele&tudentor any other reader.
Select the membrane you created.

Select the first locus (start with D3S1358)
Type in alleles using the spacebar or tab to m
box is allowed. Remember the sample labels
the alleles corresponding to each person
7. If you see a possible false homozygot
NOT enter any alleles for that locus gHi

ok wnE

9. SelectFile this Image
10.  SelectY to enter more loci ax
11. Repeat steps F-1 as need
is NEG, hit Esdo move
12.  Hit Ctrl + Break to
13.  SelectCasework
14.  SelectPaternity
15.  SelectCase Hit ENt@.
16. Il ID numbgr you created. HieEnt
17. 2 ch sample lahekyeated). For each relationship type,
you created absueh as 1079-00001. Hit spacebar.

18. or change a role, sdi@atjuage is:Change it from “paternity” to

19. ing roles, enter race. Entehba” lowercase, no spaces. These letters stand
for Cau€asian, Hispanic, Black, and Asian. Hit Ente
20.  Selectimmigration/kinship
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21.

22.
23.
24,
25.
26.

27.
28.
29.
30.
31.
32.
33.

SelectType in (or edit) scenario
Enter the appropriate kinship formula. If youre@snot the standard scenario, type in
the scenario you would like to test. DO NOT USE LERCASE FOR SCENARIOS.
SINGLE LETTERS REPRESENT DEFINED ROLES and IT MEANMSU ENTERED
A GENOTYPE. WORDS REPRESENT UNDEFINED ROLES OR SANHS
UNTESTED OR NOT AVAILABLE.
» The standard paternity scenaridisM + F/?
e Missing Child:C/?: M + F
* Questioned mother of fetus (unknown fath€)M
* Mother not available or type:: Mother + F/?
» Sibling (parents not available or typed)y??,
» Siblings and parent&d/?, A'M + F
After typing in the appropriate scenario, hit Esc
Hit Escafter entering the kinship formul
Check formula and overall kinship. Se
Add Relationship Estimate to Repg
Check to make sure that:
Prior prob=0.5
Do NOT *“restrict” daja.

ighlighted already.

SelectCalculate & Re
After calculations
If question about data’appem,ty.
SelectQuit immigrgi
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