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FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

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 the stain type, i.e., usually blood, semen, or
saliva (see the Biochemistry Manual) before individualization is attempted. However,
circumstances will exist when this may not be possible.

found”.

that the areas for DNA extraction, fo d for héndling amplified DNA are
physically isolated from each othe# areas is in a separate room.

leave their designated ar to the next area. Immediately after
transporting samples, t ed to their designated area.

Dedicated [ s pipetters should not leave their designated areas.
Only the samples [ hould move between areas.

ct pipette for the volume to be pipetted. Generally, the range of a pipette
0% of its maximum volume (i.e., a 100 uL pipette can be used for volumes of

Use filter pipette tips for pipetting all DNA and use whenever possible for other reagents.
Use the appropriate filter tips for the different sized pipettes; the tip of the pipette should
never touch the filter.

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

All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

1. GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 20F7
4, Always change pipet tips between handling each sample.
5. Never "blow out" the last bit of sample from a pipet. Blowing out increases the potential

for aerosols, which may contaminate a sample with DNA from other samples. The
accuracy of liquid volume delivered is not critical enough to justify blowing out.

6. Discard pipet tips if they accidentally touch the bench paperg

7. Wipe the outside of the pipette with 10% bleach soluti

Sample handling

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

act with equipment in
hould never come in

separate time from the DNA e
will help to prevent potential

of exemplars. This precaution
tion between evidence samples and

exemplars.

3. Use disposable ben ccumulation of human DNA on permanent
work surfaces. 109 bleach sho periodically to decontaminate exposed work
surfaces.

4, Limit the Qg ples hapdled in a single run to a manageable number. This
j ' | sample mix-up and the potential for sample-to-sample

ure worksheets and logbooks are completely filled out.

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

1. GENERAL GUIDELINES FOR DNA CASEWORK

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 30F7

DNA Extraction Guidelines

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

1. All tube set-ups must be witnessed priorstarting the extractiomNQ
differential extractions, the tube set-up should be witnessed jacubation step.)
2. Use Kimwipes or a tube opener to open sample tubesOnl
at a time.

Id be uncapped

3. When pouring or pipetting Chelex solutions, t Sistributed evenly in
solution. This can be achieved by shaking or i taining the Chelex
stock solution before aliquoting.

4, For pipetting Chelex, the pipette tip v&a relatively large bore — 1 mL pipette
tips are adequate.

5. Be aware of small particles o i ay cling to the outside of tubes.

6 Include an extraction n batch of extractions to demonstrate
extraction integrity. ' ontrol contains water in place of biological
fluids or stains. If ' he ex#action negative control by QuantiBlot

analysis, the extrakti s in the batch should be repeated and the samples
should not be amjified. no DNA is found then the extraction negative

ncentrated using a Microcon-100 (see Troubleshooting section).
discretion of the interpreting analyst. Other DNA concentrations
¥ and 0.62 ng/20umay also be concentrated and purified using a

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

8. After extraction, the tubes containing the unamplified DNA should be transferred to a
box and stored in the appropriate refrigerator or freezer. The tubes shob&lstoted in
the extraction racks.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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Controls for PCR analysis
The following controls have to be processed along side the sample analysis:

1. A positive control is a DNA sample where the STR alleles for the relevant STR loci are
known. The positive control tests the success and the specifici he amplification, and

2. )n process, and
It - the absence
Wfexes is sufficient
dnly detects male
DNA, one cannot infer from a clean Y STR extra§i i absence of female
DNA.
3. An amplification negative control i lification reagents without the

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

lly invalidate the test. Under certain
and positive controls. See STR results

ch or exclusion being the most common situation.
3iS is also used to detect sample mix-up and confirm the presence

Identical DNA profiles among at least two items (two evidence samples or one
pvidence sample plus an exemplar) within a case are considered internally
eoncordant results (“duplicate rule”).

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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If a sample does not match any other sample in the case, it must be duplicated by

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

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

r by other contributors in the
omponent must be confirmed by

amplification in ond PCR system.

4) If there is in a case and this happens to be a mixed
sample onfirmed by amplification in either the same

ending on the need to type all 13 loci for CODIS.
2 For exemp
a. profile victim’'s exempladoes not match any of the DNA

dence samples in the case, including mixtures, the victim’s
pe duplicated to eliminate the possibility of an exemplar mix-up.
it ishighly likely that an exemplar mix-up would generate a false

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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The victim’s exemplar must be duplicated starting with a second independent
extraction, with the exemplar cut and submitted for extraction by a different
analyst. If there is no additional exemplar material available, the duplication may
begin at the amplification stage.

i the exclusion, a
s an exclusion is

Since duplicate exemplar analyses are performed to co
partial DNA profile (at least two complete loci) that dg
sufficient.

If the DNA profile of a victim’s exemplamatc
evidence in the case, or is present in an mj & dgfs not have to be
duplicated. Thisisbecauseitishighly unlj i
generate a falseinclusion.

If the DNA profile of a suspect’'s

If the DNA profile
the case, orinth

Partial profiles can satisfy the duplication policy. Consistent DNA typing results from at
least one locus in a different amplification (same DNA system or a different DNA
system) is considered a concordant analysis.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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5. For Y-STR testing the sample does not have to be reamplified if the internal duplication
rule applies or if the Y-STR results are concordant with the autosomal results: confirming
an exclusion or inclusion, confirming the presence of male DNA, confirming the number
of semen donors. Based on the case scenario it might be necessary to reamplify in order
to confirm the exact Y-STR allele calls. There might not be sufficient autosomal data to
establish concordance.

DNA storage

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

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

3. Amplified DNA is discarded after th

4. DNA extracts are retained refri

storage.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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CHELEX DNA EXTRACTION FROM BLOOD AND BUCCAL SWABS

Sample sizes for Chelex extraction should be approximattyo8liquid blood or saliva, 1/3 of
aswab, or a 3x3mm cutting of a bloodstain.

1. Remove the extraction rack from the refrigerator. Extract ejj
Do not extract both together.

2. Pipette 1 mL of sterile deionized water into each of

3. Mix the tubes by inversion or vortexing.

10.
11.
12.

13.

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

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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PAGE
2 OF 39

CHELEX DNA EXTRACTION FROM SOFT TISSUE (E.G. FETUS SAMPLES)

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

1.

10.

11.

12.

13.

14.

15.

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

Pipette 1 mL of sterile deionized water into each of the tyk

Mix the tubes by inversion or vortexing.

vortexing.

Spin in a microcentrifuge for 2 to 3 mi

rom a well-resuspended chelex soti
jnase K

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

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

All printed versions are non-controlled copies.
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CHELEX DNA EXTRACTION FROM EPITHELIAL CELLS
(AMYLASE POSITIVE STAINS OR SWABS, CIGARETTE BUTTS, SCRAPINGS )

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

1. Remove the extraction rack from the refrigerator.

2. To each tube add: 20 jof 5% Chelex (from a welkresUS@e eX son)t
1 (L 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 concentration.

9. Pipet 20 L neat a
QuantiBlot Analys

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

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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 extractions depend on the circumstances of the case.

Regularly 1/3 of a swab or a 3x3mm cutting of a stain should be used. For cases where semen is
present but no sperm cells were detected, the sample size can be inc d.

1. Remove the extraction rack from the refrigerator.

2. To each tube add: 20Q jof 5% Chelex (from ex soit

3. Use the pipette tip when adding the D i contents of the tubes.

4, Incubate at 56°C for approximat

5. Vortex at high speed for 10 t

a scpéw down rack.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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CHELEX DNA EXTRACTION FROM SEMEN STAINS OR SWABS

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

1. Remove the extraction rack from the refrigerator.

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

3. Mix by inversion or vortexing

4, Incubate at room temperature overnight or for @ mi hQur g a shaking
platform.

5. Vortex or sonicate the substrate or sw

the substrate or swab.

10.

11

12.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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2. DNA EXTRACTION

DATE EFFECTIVE DATE REVISED VERSION PAGE
02-02-2005 05-26-2006 9.0 6 OF 39

13. During the incubation step do the following:

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

b. Add 50 |L of 20% Chelex (from a well-resuspended chelextgmi)i to each
epithelial cell fraction tube

C. Close tubes

14. Spin the extract in a microcentrifuge at 10,000 to 15,0

15. Add 150 (L of the supernatant from each sample

16.  Wash the sperm pellet with Digest Bufferas foll
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 Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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22.
23.
24,
25.

26.

27.

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

Vortex at high speed for 5 to 10 seconds.
Incubate in at 100°C for 8 minutes using a screw down rack.

Vortex at high speed for 5 to 10 seconds.

Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15,900

Pipet 20 |1 neat and also a 1/10 dilution (using J)Ento
QuantiBlot Analysis to determine human DNA conc

e for

Store the remainder of the supernatant at 2 to

All printed versions are non-controlled copies.
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CHELEX DNA EXTRACTION FROM HAIR

Microscopic examination of hair by PD lab should be completed before attempts at DNA typing.
If possible document state of root on photo. Be careful not to loose adhering sheath material
prior to extraction.

A. Sample preparation for loose hairs:

roscope for the
of white paper.

1. Handling hair with clean forceps, examine the hair un
presence of sheath material. The hair may be pl
Note possible presence of body fluid on hair.

\'t‘and contaminants by
L Falcon tube.

2. Wash the hair containing sheath material t
immersing the hair in sterile, deionized water in

B Sample preparation for mounte
5 Remove cover slip by for 10 minutes and afterwards removing
cover with a razor Alternatively the slide can be submerged in

fresh xylene for 1-

6. embedded hair sample. Alll@v20 seconds for
out the hair sample with clean forceps. Check slide for
7 oscope slide and add more fresh Xylene to remove adhering
ene, add a few drops of water, repeat rinsing with water several
8 issecting microscope. Use a clean scalpel to cut a 1 cm portion from the
d of tfe hair and place in a 1.5 mL microcentrifuge tube.
ATTENTION: At not immediately starting Chelex extraction, do not place wet hair in

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

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

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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C. Chelex extraction
9. To hair tubes add: 10Q_of 5% Chelex (from a well-resuspended chelex som)t
1 W of 20mg/mL Proteinase K.
Note: Check that the hair is completely immersed in the C solution before
incubating.
10. Incubate at 56°C for at least 6 to 8 hours, or overnigh

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

12. Incubate at 100°C for 8 minutes using a scr own
Note: Check that the hair is comple immersgd in th elex solution before
boiling.

13.  Vortex at high speed for 5 to

14. ,000 to 15,000 x g.

15. sing Yj)Bnto a microcentrifuge tube for
man HNA concentration.

16. either 2 to 8°C or frozen.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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ORGANIC EXTRACTION PROCEDURE

A.

Sample Preparation

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

Stained substrates and oral swabs should be cut into small pieges (3 x 3 mm). Tissues
should be minced into small pieces in a weigh boat using azor blade. Place
samples in 1.5mL microcentrifuge tubes or conical tubg iate. 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

th specimen should be cleaned entirely of soft tissue and
, such as scraping, rinsing and sonication. A combination of
gothbrushes and running water should be used to clean. For a
ple is placed in a conical tube and covered with a 5% Terg-a-
additional cleaning, the sonication step may be repeated multiple

incubgtor (drying time may vary from a few hours to overnight).

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

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

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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1 Photograph bone or tooth sample after cleaning. Measure and weigh specimen

prior to sampling.

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

*WARNING**
Protective eyewear, lab coats, cut resistant glovg ered facial
masks should be worn when cutting bone. Aygi Athi dust. All

cut the bone specimen into approxi iZ& pieces. Take enough
cuttings for an end weight of apprgximat

ean cuttings in a weigh boat on a small Kim Wipe. Cover with
eigh boat. Label the weight boat with the FB case number, ME#, PM
eal with evidence tape.

10. Dryin a56C incubator for a few hours or overnight. After sufficient drying,
weigh bone cuttings. The bone sample must be completely dry before milling.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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Sample milling with the SPEX Certiprep 6750 Freezer Mill

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

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

plastic cylinder,

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

can bg hazardous. Use cryogenic gloves, protective
lab coats when handling. Avoid liquid nitrogen

mill lid. Add liquid nitrogen slowly into the mill up to the FILL
aig splashing and boiling over.

specimen vial into the round chamber. If processing more than one bone
it is possible to save pre-cooling time by placing up to two vials in the
h container inside the mill.

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

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

13.

14.

LINE , refill. A loud noise during
vel is low. If 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. Ensure complete dust transfer
y tapping bottom of cylinder. Weigh bone dust and document.

20. ak metal end parts and plastic cylinder in 10% Bleach.

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

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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22.  Mill Parts -Clean Up: Mill parts must be cleaned immediately after processing.
If this is not possible, steps a-b must be completed before leaving overnight.

Rinse off 10% bleach.

Soak all parts in 0.1% SDS.

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

Rinse with water.

Soak parts in 10% bleach and brush each par

Rinse with water.

Separate the plastic cylinders from the

Rinse in 100% ethanol. ONLY the me

Se@~ooo0oTy

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

23. Proceed to Section B: S

Laser Microdissection
This procedure ca aternal (decidual) tissue from fetal material
(chorionic villi) in . The procedure can only be performed in
cooperation with@he OCME hi y department and a trained pathologist. The

instrument used, r Capture Microdissection System (ARCTURUS
Systems foumhdicro i Isbad, CA), is owned by NYU Medical center and can
staff.

POC scrapings in saline buffer:

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

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.
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Submit sample to the Histology department for tissue processing
according to the OCME Histology Procedure Manual section E. Then
proceed as for b.).

b) POC fixated and embedded in paraffin blocks:

Contact histology department and ask them icroscope slides

from the paraffin block using the following pj

= Use disposable blades for the my
case.

= Clean working surface on

and alcohol before and aft

= Use individual floating ¢

= Use uncharged micr

S8brd after each

10% bleach

The slides then shouldge st i ylin and eosin-phloxine
ME Histology Procedure Manual.
parate sets of jars have to be

sk the histology department to stain them as
ise proceed with the microdissetdamique.

ed laser to melt a special thermoplastic film over the area of interest.
developed CapSure Caps that are coated with this thermoplastic film

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

Sample Incubation

A trained pathologist has to be present to distinguish decidual tissue from
chorionic villi and operate the laser. After the slide has been placed on the
microscope platform the pathologist will visually identify the area of interest,
mark this area for the laser, and activate the laser. The laser setting is specified in
the Arcturus instrument manual. The Forensic Biology Criminalist needs to be
present during the complete procedure to maintain _ghain of custody of the
evidence.

An area of chorionic villi and an area of matergal tIg e collected on
separate CapSure caps. The caps can be t in 50 ml Falcon
tubes. A third unused CapSure cap shoul an gXtraction negative
control.

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

Process an extra ith ev@ly batch of extractions.

arrow samples:

ample 5 Samples| 10 Samplges 15 Samples

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

13.6 uL 68 uL 136 pL 204 pL

Total Incubation Volume per sample 400 pL

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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For bone samples:

Per bone 1sample | 3 samples| 5 samples
(~2g dust) (N+ 2) (N+ 2) (N+ 2)

7.11 mL 11.85 mL 16.59 mL

Organic Extraction Buffer 2370 1L
20% SDS 300 1 900 L

0.39 MDTT 120 (L 360 pL
Proteinase K (20 mg/mL) 210 1L 630 pL

Total Incubgion

For teeth samples:

Pe 3 samples | 5 samples

(N+ 2) (N+ 2)
Organic Extraction Buffer 37 mL 3.95 mL 5.53 mL

20% SDS 10 T8 500 L 700 L

0.39 M DT, Ol 120 W 200 pb 280 L

Proteinase K (2@mg/mL) 7 210 W 350 L 490 L

Total Incubation Volume per sample 1000 (L

bedded tissue (e.g. microdissection) samples:

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

Make certain the substrate, tissue, or swab is totally subme¥geet. Reagent
volumes may be adjusted in order to accommodate the size or nature of a
particular sample.

4, Place tubes in a shaking 56°C heat block and incubate Qu&rnight.

5. Proceed to Section C: Phenol Chloroform Extractig

For semen stains and swabs
1. Make sure that you process an extrac controlfof both cell fractions.
2. Stainsuptol.5x1.5cmcanb \NTri fabric from stain. If a

the extraction can be scaled up
rom applicator stick with a razor

1 Sample 5 Samples 10 Sample;
400 (L 2.0 mL 4.0 mL
5 puL 25 uL 50 pL

7

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

ake sure the caps are on tight. Using a clean, sterile needle, punch a hole in the
bottom of each tube (heating the needle makes punching the hole much easier).
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0. Piggyback the tube containing the sample inside a new labeled tube. Collect the
lysate by centrifuging at 2700 x G in a swinging bucket rotor for 2 minutes. Save
the tube containing the fabric or swab until after DNA quantification results were
obtained. Optional- If the substrate remains are to be re-extracted for additional
bound sperm, transfer the fabric or swab to a new marked tube.

10.

11.

12.

13.

14.

16.

to 15,000 x g for 5 minutes.
tant and discard the supernatant.
times.

1 Sample 5 Samples 10 Sampleg
400 1L 2.0 mL 4.0 mL
40 Wb 200 pl 400 pL
10 L 50 L 100 1

d 450 L of the master mix to each pellet and optionallyhte $ubstrate
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 Extraction and Micfodeanup.

C. Phenol Chloroform Extraction and Microcon Clean up

Set Up
Remove the Phenol:Chloroform:lsoamyl Alcohol (25:24:1)

Aliquot from the lower, clear organic layer. Alternative
equilibrate to room temperature, swirl thoroughly to
Unscrew cap and aliquot desired amount.

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

For samples possibly needing mtDMA o er DNA te8llage one
Microcon® YM100 collectiontube locentrifuge tube for each sample,
including the extraction negatj for at least 15 minltese:

incubation buffer.

Extraction
1. crocentrifuge tube samples at high speed for 1

ne dust, incubated in 50 mL conical tubes, for 5-

hase Lock Gel (PLG) tube per sample, including the
tubes make phase separation easier and are optional.
es, label as many tubes to accommodate the total volume of
per sample. For example, if you incubated 2g of bone dust with

gcorf YM100 filters for each sample. Prepare the Micr§c®iM100
tors by adding 10Q jof TE™“to the filter side (top) of each

Phenol Chloroform is toxic. Protective eyewear, mask, lab coat, and nitrile
gloves should be worn when handling. All work must be conducted under a
chemical fume hood.
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5. Add a volume of Phenol:Chloroform:lsoamyl Alcohol 25:24:1 (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 top oll
layer. Place used pipette tips in the organic waste bottle.

6. Have someone witness your samples, PLG, and Micfo¥d&Q0 tube set up.

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

10. If the sample is discolor particles Mthe aqueous phase, or contains a
lot of fatty tissue, transfe r (aqueous phase) and repeat Steps 7-9.
eth will usually be discolored. Only

11. ase (top layer) to the prepared Mitrocon

12. 00 concentrators for 15 minutes at 500 x g, which is
09 RPM. (On Eppendorf Centrifuge Model 5415D, spin at 0.6
). Note: Ensure that all fluid has passed through filter, if

additional time, in 5-minute increments. 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 2500 RPM, for 15 minutes.
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16.  Add 40 L 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 labeled collection (Ebe.
samples possibly needing mtDNA or Low Copy Number BALA testing, invert

pendorf

18.

19.

Final Volume

400 1L

200 L

100 L

samples to newly labeled 1.5mL microcentrifuge tubes for storage. (For
amples possibly needing mtDNA or Low Copy Number DNA testing, 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 PCR analysis to determine human

DNA concentration. Follow the procedures for submitting 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 prepared as well as Céhtricon
YM100 concentrators (available in 2mL, 15mL and other sizes). For
concentration, spin at 500x g and at 1000x g for recQuag, Adjust RPM
according to centrifuge used. Do not exceed 100Q
using the larger PLG and the Centri€fiM100 cg
longer spin times.

NOTE:  See Microcofitroubleshooting.

D. Preparation of Phase Lock Gel (PLG) tu

The purchase of Phase Lock gel (PLG) Syy n@mical afd more convenient than

having to stock all possible tube sizes. T i can be added to different disposable

tubes. Make sure the plasticware bei [ enol and chloroform.

1. Without putting pressure the orange cab and discard. Attach the
gray dispensing tip(su tighten securely. (NOTE: Use of gray

tip is optional for a s i LG. Less force is necessary when gray tip is

2. i dispense PLG 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 prior to use. See 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| Sigma 4-15C 1500 RCF inutes

Sy
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MICROCON 100 DNA CONCENTRATION AND PURIFICATION

Microcon 100 filter membranes have a pore size that retains all DNA fragments >100bp. This
filtration device can be used to concentrate a low DNA sample (e.g. when the quantification
reads <0.15ng/2Qy by simply removing excess liquid, or to purifgample from low
molecular weight contaminants (e.g. if the QuantiBlot is inconclusive Qeag amplification

therefore necessary to bring the volume back up by addify TriEo
amplifications the final volume shouldn’t be smaller thap b0

1.
2.
samples and don’t forget
on datt and time and your initials.
3. reservoir including the negative
volume) to buffer. Don’t transfer any
iy sample any organic solvent! Seal with
the pipette tip!
orage location. Do not discard empty tubes.
4, eed microcentrifuge. Make sure all tubes are
ice, do not exceed recommended g-forces.
w 2500 RPM, Eppendorf) for 15 minutes at room temperature.
5. the DNA sample add 200of TE™ solution and repeat Step 4. Do

NOTE: ¥ When purifying samples with a low DNA concentration it might be
advantageous to use several wash steps and to also reduce the volume to achieve
both, a cleaner sample and an increased DNA concentration.
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6. Remove assembly from centrifuge. Open attached cap and @dd@2d. Avoid
touching the membrane with the pipettetip! Separate vial from sample reservoir.

7. Place sample reservoir upside down in a ladeled vial, then spin 3 minutes at 1000 x
g (3500 RPM Eppendorf) for 3 minutes. Make sure all tubes are balanced!

8. Remove from centrifuge and separate sample reservoir. Mg ting volume using
an adjustable Micropipette, record volume on work sheet; eao desired level
using TE*.

Clean-up for high DNA concentrations: reconstit
Low DNA samples (clean-up and concentratiog:
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MAGATTRACT DNA EXTRACTION FROM BLOODSTAINS AND BUCCAL SWABS

Sample size for the extraction should be approximately 1/3 of a swab or a 3x3 mm cutting of the
stain. This extraction is applicable to bloodstain and buccal swabs only, NOT cigarette
butts.

ample tubes. All

All bloodstain and exemplar cuttings should be placed in 2.0mL g
( sample tube prior

samples in 1.5mL Eppendorf tubes should be transferred to a
to extraction.

A. Setting up M48 Spreadsheet and Savi

1. Collect the M48 Sample Submis
each sample a sample rack gositio that the extraction negative will
occupy Position 1. Also fill in iti e analyst performing the extraction and the

2. Click the “Input and enter the sample names for the extraction,
including the ivg} into the appropriate positions in column B.
3. Save FileSave As and save the sheet to the “SampleName”
SRR th “File Name:” in MMDDYY.HHMM format and “Save As
SV (Comma delimited)(*.csv). For instance an extraction performed at
B3¢y 2006 would be saved, with date and time in military format, as
his ensures proper data basing of sample sheets and report pages.

ClickQSave”.

5. A windOw stating “The selected file type does not support workbooks that contain
multiple sheets” will open. Click “OK”.
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10.

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

Click the Ext Sheet 24 or Ext Sheet 48 tab depending on the batch size of the extraction.
For batches consisting of 24 or less samples, including the extraction negative, use Ext
Sheet 24. For batches consisting of 25-48 samples, including theextraction negative, use
Ext Sheet 48.

Once the appropriate extraction sheet is open, finish fhe sf
target date, and IA initials for each sample.

)g the tube label,

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

Minimize the M48 spreadsheet.

Sample Preparation and Inc
Remove the extraction [ or. Extract either evidence or exemplars.
Wear appropriat dling of samples and reagents particularly when

working over the . ZThis includes gloves, lab coat, and mask. Sample
preparatiog erformeg@ under a hood.
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1 6 12 18 24
Reagent

sample | samples | samples | samples | samples
Digestion Buffer (Buffer G2) 190 W 1520 WL | 2660 (W | 3800 L | 4940 (L

QIAgen Proteinase K 10 ub 80 L 140 L 260 1L

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 theN\deskto
2 Click the “Start” buttonNote: The do k must be closed to
proceed.

3. “F Trace MTL” protocol sho d. If not, click 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 tips necessary for the run. Place tips in the tip
rack(s) if necessary. When filling racks make sure that the pipette tips are correctly
seated in the rack and flush with the robotic platform. Tips are located in three racks.
These racks may be filled one at a time, BUT you must fill a whole saektime. After

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

storage. When adding tips, spilling into the next e
rack until it is completelyfull.

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 ow.” All reagents are stored in their respective
plastic reservoirs i wth ParallRCEPT the magnetic resin.

The resin is stor, original stock bottle to prevent evaporation.
I, both in the stock bottle and in the reservaoir,

Z If you notice cystallization in any of the solutions,
tainer out, and start again with fresh reagent.

See bottle for confirmation of ethanol addition 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 1. 2.1
30 43.7 55.0 30.0 23.4 7.3 2.3
36 52.2 65.8 35.74 15.7 8.5 2.5
42 60.6 76.6 A4 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 The plastic reservoirs only fit into the rack

one way. Check the diregfions

the

ches wpfch should pointhatmbot:

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 Buffer (Buffer
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. Flip up the “container interlocks” and place the metal reg i to the left side
of the robotic platform in the proper positioBO NOT forge th [ ace and
be careful not to hit the robotic arm. After correc
down the “container interlocks” and press “next”
14. Click “Next” when you are prompted to write
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 the end of the incubation period (From Section
, microcentrifuge for 1 minute at 10,000 to 15,000 x g.
Whe ve a witness confirm the order and labels of both the
abeled 1.5 mL final sample collection tubes. The robot setup
also erify that all plastic-ware is in the correct position and
e platform.
20. nd place the samples for extraction on the robot. Discard thieocaps.
empt@positions, add a 2.0 mL sample tube filled with 200 uL of sterile water
21. Click “¥es” when asked to input sample names.
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3.

Importing Sample Names
At the sample input page, click “Import”.

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

e names have
gnot completely

Select your sample name file and click “Open”.
imported correctly. Do not be concerned if a

v
v
v
in multiples of 6 as follows:
Empty 1.5 mL tubes are filling empty positions ffor v
both sets of elution tubes in the cold and hot blacks
2.0 mL sample tubes filled with 200uL of sterjle
H20O are in empty positions of the sample rack

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

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

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

now free to complete other work until the extraction is complete.

0. It is advisable to monitor the extraction until the transfer of DNA
tubes to the first row of sample plate wells to ensure proper,
DNA sample.

ample from the sample
magnetic resin and

7. At the end of the extraction, a results page will be
of each set of six samples. See Section F for ins

pass/fail status
he report page.

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

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

3. Click “Save”.

4. Maximi 18 s by clicking its icon on the bottom tool bar.

5. Qreadsheet, click the “Import Run Results” tab.
6 d in the pull-down menus go to Dat&et External Data Import
7 Import’Text File window select:

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

8. Click “Import”.
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9. In the Text import Window Step 1 of 3, check the following 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 gsh | (A

10. Click “Next".

11. In Text Import Win following:

Delimiters: Place
Text qualifier: *

check by co ake sure no other options are checked.

Verify t tting preview corresponds to 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 the following:
Column Data Format: General

The window should appear as below:

| 'ﬁx‘l Import Wizard - Step 3 of 3 Lﬁ@
This screen bets you select each column and sak Column data format
the Diata Format, * Gonaral

‘ceneral converks numenic values Lo numbers, date | © Texk

walues to dabes, and all remaning values to ket  pates |MDY - \
Advanced, .,

(" Do not mport calure (skin)

Data preview

E3:23 —‘

fasules
Fail Errer 2L
Fail Errer 21

Cancel | cBack

Click “Finish”.
In the Import Data win rksh@et” should be selected and the data input
cell should read “=$

2/e3
Where do you wart Eo put the data? ¥
= Existing weorksheet:
T .

™ New warksheet
&

Import Data

Cancel

i

Click “OK™

" tab and verify that the run data has correctly imported into the
lly erfter the analyst's initials and extraction 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 chute &ithanol. DOAIQT USE SPRAY

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

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 sterilization of the worktable?”, click

“Yes”.

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

ilization” then click “yes” to close the software

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

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

A-2

C-1 C-2 C-3

A-3

11

A-4

D-5 D-6 D-1 D-8

G2 |

1 b

C
F
‘ Waste Disposal Chute

rm ofge QIAGEN BioRobot M48.
Large Xeagent Reservoir Positions

Il Reagent Reservoir Positions

e Racks 1, 2, and 3

Sample Plate Holders

Hot Elution Block (65 degrees)

Cold Final Elution Block (8 degrees)
Sample Tube Racks
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02-02-2005 05-26-2006 9.0 39 OF 39
Troubleshooting

ERROR CAUSE/REMEDY

Resin/sample is being drawn up into pipettg
tips unequally

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

Crystallization around®irow of wells in
sample plate

Forgot to fill empty
sterile H0.

BioRobot M48 cannot be switched on

BioRobot

A%

Computer cannot be switched on

all power outlet.

A%

BioRobot M48 shows no movement
protocol is started

switched on.

BioRobot M48 shows abnormal
when a protocol is started

ration/ Home”.

Aspirated liquid drig€ from

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

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

If the problem persists, contact QIAGEN
Technical Services

ng

Revision History:

May 26, 2006 — 1) Revised “Organic Extraction Procedure” for clarification. 2) Added “MagAttract DNA Extraction From

Bloodstains and Buccal Swabs.” See Approval Form
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3A. ESTIMATION OF DNA QUANTITY FROM QUANTIBLOT ANALYSIS

DATE EFFECTIVE DATE REVISED VERSION PAGE
02-02-2005 10-05-2006 9.0 10F 12

Sample Blotting

1. Vortex DNA Standards and Calibrators 1 and 2. Centrifuge briefly to bring the contents
to the bottom of the tube. If Chelex extracts are being used, centrifuge for 2 minutes.

2. While wearing gloves, label enough microfuge tubes for all stagdards. Labels can be
made on the tops of the microfuge tubes, and should be magg@€io T the wells that they
will be loaded in (i.e. 10 ng standard - 1A, 5 ng standard
Pipet standards into the microfuge tubes, using the ach:

a. DNA Standards and Calibrators
b. Negative (TE) - 5L

3. While wearing gloves, label the top
same manner as for the standar
chelex rotation and are storedi,

4,

5.

jzation"Solution and the QuantiBlot Wash Solution in the water bath. All solids
i3 solution before use.
6. Once you begin the rest of the QuantiBlot assay, you must finish. Allow approximately 3

hours.

Add 150 L of Spotting Solution to each tube. Vortex andta&rge briefly to bring the
contents to the bottom of the tube.
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3A. ESTIMATION OF DNA QUANTITY FROM QUANTIBLOT ANALYSIS

DATE EFFECTIVE DATE REVISED VERSION PAGE

02-02-2005 10-05-2006 9.0 20F 12

10.

Obtain a QuantiBlot membrane from the drawer and place it in a hybridization tray
containing 50 mL of Pre-Wetting Solution and incubate at room temperature for 1-30
minutes. Note: Either side of the Biodyne B membrane can be used as the side onto
which samples are pipetted. Alwayswear gloves when handling the membrane
Inspect the gasket wells to make sure they are aligned correctlybizaproper alignment can
lead to “thin” bands upon color development). Then, using {g
membrane from the Pre-Wetting solution. Place the mery
blotter, then place the top plate of the slot blotter on tog of tf Turn on
vacuum pump to a vacuum pressure of approximat Turn off the
sample vacuum and turn on the clamp vacuum o ¥. Push down to

Load the membrane as follows:

sample into a separate well of the
each sample directly into the center of the
oye the membrane. Note: Do not allow

y compromise the membrane at

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

ng Standard

1F '0.3125 ng Standard

0.15625 ng Standard

Plate negative Control (TE
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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3A. ESTIMATION OF DNA QUANTITY FROM QUANTIBLOT ANALYSIS

DATE EFFECTIVE DATE REVISED VERSION PAGE
02-02-2005 10-05-2006 9.0 30F 12

11. After all the samples have been applgalyly turn on the sample vacuum. Leave the
sample vacuum on until all samples have been drawn through the membrane. Inspect
each slot that contains a sample for a uniform blue band. If a uniform blue band is not
visible, make a note of it.

Turn off the sample vacuum, the clamp vacuum, then the vacuyas

12. Disassemble the slot blotter and remove the membrane.
hybridization. Do not allow the membrane to dry out.

iately to pre-

Clean the apparatus by soaking in enough 0.1% grinutes.

e that contacts the
membrane thoroughlyvith H,O (include a fina . Make sure
that all the wells of the top plate are rinsegd and . ottom unit of the slot

13.  Transfer the membrane to 10040L of tiBlot Hybridization Solution in
Place the lid on the tray. Put the tray
ight (e.g. lead ring) on the covered tray to

14. Add uantiBlot Hybridization Solution to the tray. Tilt the tray to

gf QuantiBlot D17Z1 Probe to the QuantiBlot Hybgdtion

15. of pre-warmed QuantiBlot Wash Solution to the tray. Rinse by rocking for

severaf§sgconds, then pour off the solution.

16.  Add 30 mL of pre-warmed QuantiBlot Wash Solution to the tray. Tilt the tray to one side
and add 180 i of Enzyme Conjugate. Cover tray with lid and wig

Shake at 50°C for 10 minutes at 50-60 rpm. Pour off the solution.
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3A. ESTIMATION OF DNA QUANTITY FROM QUANTIBLOT ANALYSIS

DATE EFFECTIVE DATE REVISED VERSION PAGE
02-02-2005 10-05-2006 9.0 4 0OF 12

17. Add 100 mL of QuantiBlot Wash Solution to the tray. Rinse by rocking for 1 minute,
then pour off the solution. Repeat for a total two washes.

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

Shake at room temperature for 15 minutes at 100-125 rpm. P
this time, prepare the Color Development Solution (see bel

f the solution. During

Color Development
19. In a glass flask, prepare the Color Developmegt SOW@iio gents in order:

60 mL of Citrate Buffer
3 mL Chromogen
60 pL 3% HOs.

Mix thoroughly by swirling (do not

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

Note:
OXi

20. if@te Buffer tofheMray. Rinse by rocking for several seconds, then
21. olution to the tray. Cover tray with lid.
22.

times? After the last wash, store membrane in deionizéd Bover tray with lid
d with photography.
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DATE EFFECTIVE DATE REVISED VERSION PAGE
02-02-2005 10-05-2006 9.0 50F 12
Photography

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

24. Use a Polaroid MP4 camera system with type 667 or 664 film ggd.a Wratten 23A or 22

(orange) filter.

25. Turn on the flood lights. Adjust the height of the cam the membrane

fills the entire viewing frame.
26. Photograph at 1/125 seconds and f8 for type /8 seconds and f8
for type 664 film.

focus, not exposed
brane, vary the exposure

27. Develop the film for 30-60 seconds. If
properly, or does not accurately rec
conditions and re-photograph.
Indicate the appropriate colu dro

date the photograph.

n front of the photograph. Also, initial and

28.  Attach the photogr
(see below), mak
original QuantiBlI
the membrane.

sheet. Once the QuantiBlot passes review
distripute to the appropriate analysts. File the
jph photograph in the appropriate binder. Discard

Note:

A stahdards should yield band intensities that decrease approximately two-fold
bsequent dilution (see below for exceptions).
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3A. ESTIMATION OF DNA QUANTITY FROM QUANTIBLOT ANALYSIS

DATE EFFECTIVE DATE REVISED VERSION PAGE
02-02-2005 10-05-2006 9.0 6 OF 12

2.

Compare the intensities of calibrator 1 (3.5 ng) and calibrator 2 (0.5 ng) to those of the
DNA standards. The intensity of calibrator 1 should be between 2.5 and 5 ng; the
intensity of calibrator 2 should be between 0.31 and 0.62 ng. Calibrators 1 and 2 are
loaded in duplicate on the membrane. At least three of these four calibrator samples must
be consistent with the DNA ladder and each other. If morethan one of the calibrator
samples areincorrect, the membrane must be repeated.

DNA quantity for that sample. If
the sample band intensity of the 1. i en submit 1/100 and 1/1000 (if
necessary) dilutions for analysi [ guantity for these samples,
multiply the 1/100 and 1/100 i s by 100 and 1000, respectively.

Membranesthat have
must be taken in thej
standards include flands that a isidle, nonuniform signal intensity within a slot, and
samples that yiel is not consistent with that of the other DNA

standards.

.15 ng standards must be visible. If not, samples that show
0.31 ng and samples with no apparent DNA must be repeated,

DNA standards other than 0.15 ng produces a band intensity that is
tent with the other DNA standards and the DNA calibrators, then
readings that fall at or near the amount of the compromised standard, and
between the adjacent two standards (one on either side of the compromised
andard) are not valid for that membrane.

For example, if the 2.5 ng DNA standard is compromised, the sample readings
that are <5 ng but >1.25 ng are not valid for that membrane. If the 10 ng DNA
standard is compromised, sample readings >5 ng are not valid for that membrane.
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DATE EFFECTIVE DATE REVISED VERSION PAGE
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C. If more than one of the DNA standards are compromised, the membrane can pass

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

5. If the membrane fails review for the determination g
as a guide in the resubmission of neat samples
produced on the membrane are indicative of t
the corresponding plate negative and extractt

6. Submit a photograph and QuantiBlot
supervisor.

* Non-human primate DNA may give results to tat of human DNA using this

procedure (Perkin Elmer Corp. 199

mpa

Quantiblot interpretation

1. The Quantiblot proc gives reproducible and fairly accurate
determinations of th man DNA. The neat sample and 1/10 dilution
should give guaititatiG@kesults that make sense - the neat and 1/10 samples should correlate

ure, done pro

1/10 Dilution
Review photo to determine best concentrgtion
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 than those above, you need to take steps to correct the
problem beforeamplification. A review of the photograph may be all that is needed to
determine the discrepancy of the results (e.g. incorrectly called results, non-uniform signal
intensity, thick or thin bands) and obtain a reasonable estimate of the DNA concentration.

Quantiblot.
3. If neat and 1/10 dilution are too far apart in intensity
blank), resubmit neat and 1/10 dilution for Quanti
4. If neat and 1/10 dilutions are both “*” due to col

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

1. Add 150 (L of Spotting S

as follows:

ng standard

1E 0.3125 ng standard

1F 0.15625 ng standard

1G Plate negative control (T4
1H 3.5 ng calibration standard
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DATE EFFECTIVE DATE REVISED VERSION PAGE
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4, Load samples in columns 2A-H to 6A-H using an 8-channe|iB0@ipette. Proceed as

described above.

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

a.) The intensity of the 3.5ng calibrator has to be betweeg g, otherwise the

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

Troubleshooting of QuantiBlot

(Taken from the Applied BioSystems QuantiBlotpacka ntiBlot 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 180 lpof
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
DNA sample.

Areas of low sensi-
tivity across the
membrane.

Membrane slipped up oo

Concentrations of MgG1
>0.3 mM can result in
reduced sensmwty Prepare

the Ig Fath to 50-60 rpm

Check at the membrane is
fully submerged in the
ottom of the Hybridization
ray before shaking.

Non-uniform sig
intensity within
slot.

Do not allow the membrane
to dry at any point in the
protocol.

Slowly pipet the Spotting
Solution directly over the

center of the wells of the slot

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.

~—t

d

All printed versions are non-controlled copies.
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Observation Possible Cause Recommended Action

4, Filter background

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

concerfations of SDS.

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

. Conjugate:HRP-SA.

Use 180 | of Enzyme

Thoroughly rinse twice, for

minute each, using 100 mL of

pre-warmed Wash Solution.

These two rinse times can be

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.

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

5.

DNA Standard serial dilu-
tions prepared incorrectly.

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

utions with prope

ck into the

=

e-

in

for slot blotting.

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



FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STR ANALYSIS

6. Signal obtained for
non-human DNA
samples.*

Water bath temperature too
low.

SSPE concentration too higt
in Wash Solution.

3A. ESTIMATION OF DNA QUANTITY FROM QUANTIBLOT ANALYSIS
DATE EFFECTIVE DATE REVISED VERSION PAGE
02-02-2005 10-05-2006 9.0 12 OF 12
Observation Possible Cause

Recommended Action

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

DNA from primate species may give signals si
amounts of human DNA.

In Roche Molecula,

Revision History:

October 5, 2006 — Section re-numbered to “3A” to insert Section 3B (Real Time PCR Pethodg)prSeal Form
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3B. ESTIMATION OF DNA QUANTITY USING THE ROTORGENE ™

DATE EFFECTIVE DATE REVISED VERSION PAGE

10-05-2006 06-01-2007 9.0 1 OF 28

ALU-Based Quantitative Real Time PCR on the Rotorgene

A.

Paperwork Preparation
The aim of the following steps is to set up an Excel spreadsheet with a list of samples that

can be used for quantitation and facilitate PCR set up. LCN (low copy number) samples
are contact DNA samples with low expected DNA vyields, qahkile HCN (high copy
number) samples are body fluid samples.

1.
folder
2 In cell D3 type in the name of the quanjtati
the name of the RG, month, day
3 Exemplar and evidentiary sagtples
exemplar extracts must b
only the aliquots and/
evidentiary samples u
NOTE: Since LCN V|denc
LCN extract volu
spared for
guantitatio
4. Determine
5. s from the extraction sheet and/or “to be quanted sheet”,

otorgene “sample sheet” (second sheet of the excel
) ples requiring dilutions, the dilution factor should be entered
gl form-Tollowing a comma after the sample name. For instance, for
&40 a 1/10 dilution is required. This sample should be entered into the

NOTE? To facilitate import of sample information into the 3130x| software, if
ple info is copied or imported at the level of the extraction sheet, the sample
o should already adhere to 3130xl software requirements. INCLUDE
REQUIREMENTS. This would similarly apply to the copying or importation of
sample info at the level of the RG sheet. Letters, numbers, and only the following

characters: - . (){}[]+ " may be used. Do not use commas (except to separate
sample and dilution info), colons, or quotes. Use the character " instead of
quotes.
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6. Three calibrators and 15 standards are measured with each assay; therefore, 54
samples may be measured on each RG assay.

7. If applicable, enter the initials of the analyst's to whom paperwork should be
directed, the target date, and the top tube label under the “IA”, “target date”, and
“tube label” columns, respectively. If not available or nQig@nplicable, type a dash
in the cell. For quant results going directly to the g
alliquot system, enter an “A” as a superscript to thg

8. On sheet one, the “assay sheet”, in cell D4, e of thef@gxtraction assay.
If multiple extraction sets are being run, e [

and shown in cell E7 as samples sheet”. Verify that this
number is correct. The spreads [
reagent to aliquot.

10. Save the sheet in the

11. Print the ass

rocedures.

N laboratory this includes the following:

k, lab coat, hair covering and gloves.

Mat the cuffs of the lab coat completely cover arms.
ats may be recycled.

nter room without appropriate attire. Moreover, never touch any
appardtus, bench etc with bare hands.

emove gloves when answering the phone and touching door handles in order to
maintain a DNA free glove.

Controlled versions of Forensic Biology Manual only exist electronically on the OCME intranet. All printed
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C. Work Place Preparation

1. Apply 10% bleach followed by water, and 70% ETOH to the entire work surface,
cap opener, and pipetll Rotorgene setup steps should be carried out under
a hood.

2. Retrieve clean racks, cap openers, Rotorgene ubes and caps,
microcentrifuge tubes, and irradiated GIBCQJLTR
from storage or the stratalinker.

a. The tube racks and the cap opene

b. The 1.5 mL microcentrifuge tubegran .5 mL tubes must
be irradiated for 30 and 45 min
C. The Rotorgene tubes and caps ar

le, the sharps waste for tips
ipet tips and reagents should be on

leg”for example, dilute the sample extracts.
ion tubes with sample name and dilution.

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

Blood and buccal samples and all burglary samples may be measured with
a 1/10 dilution only. This will capture most concentrations. If necessary, a
second measurement may be taken with either a neat or a 1/100 dilution.

C. LCN samples should be measured with a neat dilution. If necessary, a 1/10
dilution may be made if one suspects inhibition.
d. Pipet tips do not need to be changed to add water/TE to empty tubes.

Close all caps.

Controlled versions of Forensic Biology Manual only exist electronically on the OCME intranet. All printed
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4, Open only one sample and its corresponding dilution tube at one time.
5. Thoroughly mix each extract, prior to aliquotting.

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

7. Once the dilutions are completed, evidentiary 488 join exemplar
dilutions under the hood.
TABLE 1: ( )
Submission 1 Submission 2

- Waker . Water
R

Dilution 1 | Samp, or T W Sample or TE
HHCN

t Semen and saliva
H(amylase positive)
Lsamples

- HCN

Neat 1/100 2uL | 198 pL

Scrapings or 1/100 2 pL 198 pl
“other” extractions
JE'CN exemplars 0 1/100 2uL | 198 pll
one
cHCN exemplars 18 UL 1/100 or neat| 2 puL or | 198 pL
aliya H (if necessary)| N/A or N/A
18 UL 1/100 or Neat| 2 pL or | 198 pL
H (if necessary)| n/A or N/A
1/10
N/A (if necessary) A0 LI

les, the neat LCN sample may be taken from the extract tube and added
tion tube directly. (No neat submission tube is necessary.) However, 1/10

Controlled versions of Forensic Biology Manual only exist electronically on the OCME intranet. All printed
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E. Remove reagents for the master mix from the reagent freezer/refrigerator

1. Retrieve MgCJ, 10X PCR buffer, BSA, dNTPs, TAQ GOLD, unlabeled “EB1”
and “EB2” primers, and SYBR Green | from the freezer, irradiated GIBCO
ULTRA PURHEI distilled water from the refrigerator, and DMSO from the

cabinet.

2. Store reagents except DMSO and water in a Nalgg ooler on@e bench.

3. Record lot numbers of reagents.

4. Just before initiating “sample preparati puffer, BSA,
dNTPs, unlabeled “EB1” and “EB2” pr | on a 48-position

IMPORTANT: In order to ensure gccura
on the task and avoid unnecessar

Standard Curve Preparatj

of irradiated water to tubes 400, 100, 25, 6.25, 1.56, 0.39, and the
s to not need to be changed to add water to empty tubes. Close all

Controlled versions of Forensic Biology Manual only exist electronically on the OCME intranet. All printed
versions are non-controlled copies.
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5. 0.25 Serial dilution
In order to mix each dilution thoroughly, either pipet the dilution up and down
several times or vortex each dilution and subsequently centrifuge the tube at no
more than 3000 rpm for 3 seconds.

a. Open only two consecutive standard DNA tubes at once starting with the
1600 and the 400 pg/uL tubes. (Do not open thaa0 pg/pL tube for this
dilution.)

b. Mix the DNA solution in the 1600 pg/uL. Tg

contents.
C. With a new pipet tip, take 5 pL of s

d. With a new pipet tip, take 5 pL
the 25 pg/uL tube, and thorgughly

rd DNA at 6.25 pg/uL and add to
he contents.

G.

1. : from freezer and record lot number.

.166 dilutibn (1/6) of the calibrator with 4 pL of the
20 L of irradiated water.

entrifuge all samples briefly for 3 seconds at no greater than 3000 rpm; this will
prevent the DNA from aggregating at the bottom of the tube.
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5. Witness Step:
Arrange samples in order according to the sample sheet in a 96 well rack.
a. Place samples in exactly the same place on the rack as they will appear
vertically positioned in the rotor. (The microcentrifuge rack positions Al-
H1, A2- H2, A3-H3, A4-H4, A5-H5, A6-H6, A7-H8, and A9-H9. In the
newer rotors, the Rotor positions are 1-72. Therefgge rotor position 1 is

11=A9.)

b. Specifically, standard 1600a will
older rotors) and Al in the rack:
rotor (or A2 in the older rotgys). HoWever, be empty, since

first tube. Rotor

rack well C1, standard
rotors), represents standard 400b

L — 0.39 pg/uL are duplicated. The no
alibrator, and the samples are not

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

approximately 3 seconds.

gt. Thoroughly mix
. If vortexing,
being trapped in

3. Add each reagent in the order as it appears on thgf#Vorks

afterwards tap the tube on the bench to preve

the cap.
4 For total reagent volumes above 20 puLgise ltiple dispenses as
opposed to one dispense with a P1000" accurge’pipetting, aspirate and

dispense the reagent as specified pn the

een added on the quantitation sheet,
ler, or for water and DMSO, in the

xing. Tap the tube on the bench to
in the cap and/or centrifuge briefly for
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TABLE 2:
Reagent Concentration uL*for 1 Rx

Irradiated GIBCO O ULTRA

PURED distilled water 8.3 (8.26)

10X PCR Buffer 10mM Tris/ 50mM K

25 mM MgCI2

5 mg/mL BSA

2.5 mM dNTPs

DMSO

grleoeon (|ZII|UtI0n of 10,000X SYBR 0.3 (0.28)
20 pmol/uL Primer EB1 0.5

20 pmol/uL Primer EB2 0.5
5U/uL ABI Taq Gold U 0.3 (0.25)
Total volume 23.00

ing two significant figures. However, for the
cant digit is shown.

"The spreadsheet ¢
purposes of manu

Sample Addition

1. In order to\@void the crqatigh of aerosols, thoroughly mix the contents of each
tub ipe up and gown repeatedly.

ple, including the standards, NTC, the calibrator dilution,
jtions and/or extracts, to each tube with master mix.

y, in order to conserve sample, only 1 pL of sample may be
ed. Note this in the sample name, and double the resultant value to
accrately reflect the sample’s concentration per microliter.

5 helpful to place the sample extract tube in its cryobox or another rack
irectly after its addition.

Every four reaction tubes, place caps on the tubes. (The caps are attached
in sets of four.)
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d. Number the first cap in every set of four as they will appear in the rotor. (1

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

e. Open the machine. Remove the circular rotor from the instrument by
either pressing in the middle silver stem in the RG8000 or unscrewing the
center piece in the RG3000. Remove eithg er clip from the

RG6000 rotor or the silver ring from the RG@RO00 rotor. Y8ld tubes to the
rotor. Ensure that tube 1 is in position ' in oldef@otors, 1 is in
position Al etc.

f. Ensure that all positions on the roto if necessary).

g In the RG6000, add the silver cli 0 the Rotorgene,
and close machine. In the RG d and screw the rotor
into the Rotorgene, locking,the ro re the silver ring is in
place and sitting securelyd Close machine.

J. Software Operation

1. Open excel and the re
collapse the windo

2. sktop
3 lick “new”
4.

otorgene 72 well rotor” is highlighted
e box next to “locking ring attached”, is checked.

s for Operator and add any notes (extraction date/time)
n volume should be “25 pL”

le layout should be “Al, A2, A3,...”

ck “Next.”
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h. In the RG3000s, click “Calibrate”. In the RG6000, click “gain
optimisation”.
I. “Perform Calibration before®lacquisition”
ii. Click on “calibrate acquiring” (RG3000) or “optimize acquiring”
(RG6000).
iii. “This will remove your existing seit
calibration?” The window appears,
window will open. Click “ok”, then *

for auto gain
A green gain

thermal profile defined i
V. Click next in wizard an

ells with standard, calibrator or sample, select “YES”
gpy and paste selections by right clicking.

Seglbelow for cycling parameters that should not be changed:

5oC 10 min
94°C 15 sec
35
68°C 60 sec cycles
72°C 30 sec
72°C 15 sec

Controlled versions of Forensic Biology Manual only exist electronically on the OCME intranet. All printed
versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

3B. ESTIMATION OF DNA QUANTITY USING THE ROTORGENE ™

DATE EFFECTIVE DATE REVISED VERSION PAGE
10-05-2006 06-01-2007 9.0 12 OF 28
7. Enter run information in the Rotorgene log book.
8. The run will approximately require 1 hour and 40 minutes for completion.

a. If you are leaving for the day, the machine needs no further assistance.

b. If you will remain upon completion of the run, and no more runs will be
conducted that business day, turn off or log off theg@mputer when the run
completes.

9. Following the initial heating to activate the TA
data will appear on the screen. With this
progress of the run. Fluorescence for the hg
~ cycle 15.

10.

K. Clean Up
EtOH.

ith the stratalinker with 10% bleach, 70% ETOH, and
Is completely removed from the equipment.)

water, dNTPs, Mggl10X PCR buffer, BSA, DMSO, EBI primer, EB2
er, TAQ GOLD and water tubes with any remaining reagents to storage.

6. Dispose of all dilution tubes of the standard, calibrator, and SYBR Green |I.
Sample aliquots may be stored until assay success is confirmed.

Controlled versions of Forensic Biology Manual only exist electronically on the OCME intranet. All printed
versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

3B. ESTIMATION OF DNA QUANTITY USING THE ROTORGENE ™

DATE EFFECTIVE DATE REVISED VERSION PAGE
10-05-2006 06-01-2007 9.0 13 OF 28

L. Sample and Data Storage

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

2. Ensure that the final Rotorgene sheet is stored on the nefagrk in the folder labeled

b. In the Log Archive, go to the appropy
c. Copy the run onto a flash drive
Rotorgene folder under the “RG data” fol

. (To remove the flash
n the lower right corner

4.

M. Analysis
1. [ Instrument computer or any computer that has
2. on the desktop. If the computer is not connected to an

ware indicates that the computer cannot connect to the
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4, Click “Analysis” on the toolbar.

a. Select “Quantitation”, “Show”.
i. Three windows will open with the standard curve, the samples, and
fluorescence.
ii. If a “Calculate Automatic Threshold” window will show up, click ok.
iii. Ensure thatdynamic tube” and“slope correct” aregaglected on the tool
bar.
iv. Select the tab “more settings”.
1) Ensure that the NTC threshold is set
a) This permits the exclusion of
slight drift upwards, due to 8
effects. All samples with C threshold of
10% will not be reported itati
is relative to the larg

nd in any tube.

began at a background
45 FI fepresents 100%. An NTC

er as noise any sample with a

e specified this level. A level of 0%
mg the exponential phase, no reaction took place.
at a completely efficient reaction took place
ponential phase. Negative percentages indicate that
has been guessed as the exponential phase, the
nt signal declined.
ample with a genuine reaction will have some visible
exponential phase with some growth. Setting this value higher than
% will exclude some samples with inefficient, but perceptible
growth, whereas setting below 0% will display samples whose
reading decreased during the exponential phase, and which should
clearly be excluded.
3) Click “okay”
v. If any of the settings need to be corrected, “auto find threshold” must be
performed again. (“Auto find threshold” can be found in the lower right
corner of the screen if the “Quantitation Analysis” graph is selected.)
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b. Check if any sample curve crosses the threshold at an early cycle due to
background fluorescence. The sample in question would have no value, but
the normalized data would display a curve that crosses the threshold both at an
early and at a later cycle (Figure 1A).

I.  Dynamic tube normalization uses the second derivative of each sample
trace to determine a starting point for each samplgalhe second derivative

measures the rate of the rate of change. In W@Qhsls, the increase in
fluorescence from cycle to cycle is averageg Ip to the where
the fluorescence “takes off” or the starti '@l each sample.

the threshold to the right, ignori ' 0 that the sample

does not cross the threshold. T [ the following:

1) In the normalized data
calculation, change t
to 1-5. Chose the

Cycles before:” from 0
e threshold does not cross

2) tely to the right of “Eliminate
manual manipulatmithe starting cycle
elecphg “auto find threshold”.
c. One may te the vertical position of the threshold on

ight of the threshold value and then click on the
d adjust the line. Moving this line vertically will

ine to optimize the distance between the Ct values of the
and thus the calibrator values, while maintaining a passing

5. expefiment as RG#, “Q”, date and time (“RG1Q052506.1100” for example)
th archive folder.
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N. Report
1. On the “Quant results” screen, (by right clicking the table heading with the mouse

and un-checking certain columns) only pick the following columns: No., Name,
Type, Ct., and Calc.Conc.

2. Select “Reports” from toolbar

Select “Quantitation, cycling A FAM/SYBR”
Select “full report” double click

Generate report

Print at 95%.

apop

3. Submit reaction sheet and full report pxr to

Reports... ﬁ Std, Curve }j 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

Thieshold 0z %]
=

Eliminate Cycles [g
)

Auto-Find Threshold

Standard Curve
conc=107-0.317°CT + 5.709)
CT = -3.15%0g[conc) + 18.026

102 5|

Tupe : Flaating

AdiustSeale,..  AutoScale  DefaukScale  Linearscale | g Cuve | _ R _|

ization with the dynamic tube method usually does not required one to
However, the sample depicted by the red curve above crosses the threshold
e ninth cycle yielding a negative value.

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

1600 paL

lorm_ Fluoro

1005|

104 5|

Bank On Bank Off

Named On | &llOn | AN O

Edit Samples..
CTC {0
I Invert Raw Data

Threshold : 0.0112 ﬂ

1o2s] -Egﬂlata Cycles |4—1|
Auto-Find Threshold
Standard Curve
conc=10"[0.312°CT + 5.488)
103 CT = -3.204%loglconc) + 17.581
ﬂ 5 acyme Tee  Flocting
Adijust Scale. .. Auto-Scale Default Scale Linear Scale | Mlﬂl
Figure 1B: Eliminating the first f ented the sample depicted in red from crossing
the threshold at an early cycl e at which the sample crossed the threshold,

value.

ed during every cycle and represent the amount of
in the amplification reaction.

at will be required to obtain sufficient fluorescence signal above
gune wypoint is defined as the Ct and will occur during the exponential

pe R value is a number between -1 and 1 which defines how well a line of best
t or a least squares line describes the relationship between two variables. An R-
value of zero implies no relationship, whereas an R-value of -1 or 1 indicates that
the data values fall directly on the line of best fit.
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5. The following are calculated :
a. The slope of a reaction: change in Ct/change in log input, opt -3.322
b. Reaction efficiency = [13"5°P9] — 1, optimum 1

A 100% efficient reaction results in a doubling of the amplification
product each cycle.
C. exponential amplification = £&°°®, optimum 2

P. Assay Interpretation
Standards and Controls:
1. Check the raw data for cycling. (If the ra een, click on

Ylorescence is

ould range from 0.88 to 1.15.
tciencies above 1.15 are too high and the run fails.

This assay has a potential inherent error of a factor of 0.3.
Therefore, the expected value for the calibrator is between 175 pg/uL and
325 pg/puL.
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7. Non template controls or zero standards should be < 0.1 pg/uMhen the

curve of the NTC does not cross the threshold, no value will appear in the
concentration column. Assume that the value is zero. However, confirm that the
curve from the raw data does curve slightly and is not a flat line. A flat line

indicates that inhibition has occurred (refer to Sample Interpretation section 5b.)
There will always be some background amplification g late cycles even the
NTC.

9. At least one of each duplicate stand W be apparent
(“clicked on”). (If #10 is exercised, a plicate standard
concentration should be apparent jor 5 oNthe 7 inipd standardsl) one

Ct value, but the other

duplicate is within the expecigd ra errant/standard may excluded from

the standard curve calculat mple on the right side of the screen,
and reanalyze.

10.  Similarly, if both r
may both be ex

11. ency, calibrator and non-template control values, and

es or the standards are unacceptable. The reviewer must

ete an Assay Resolution sheet if necessary and identify the
ssay name, and the samples affected, and select a resolution from
n menu. Typically, the samples will need to be re-quantitated. For
ples, in order to preserve sample, if the quantitation assay fails twice,
proce€d to amplification without a third quantitation.

13. itiate retesting of all samples in a failed run. Although a quantitation assay may
fail, the resultant values may be used to estimate the need for further dilutions for
the re-quantitation assay.
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TABLE 3:
Required Settings Required Results
Parameter Value Parameter Value
Start normalizing .
from cycle 1 NTC < 0.10 pg/uL
Noise slope .
correction yes Calibrator
Reaction Efficiency . Reaction
threshold Disabled Efficiency
Normalization Dynamic tube | Ct values
Method Normalization | standa
Digital Filter Light

No template control pL or dilute and

0
threshold 10% re-quantitate
“*" if background
fluorescence
“A” if inhibited
* May change if a sampl the threshold early (refer to Section M.4.b.ii. of this
section).
Sample Interpretation
1 Samples t L and above should be requantitated at a 1:100 or a

traction negative i8.2 pduL the sample set must be
amplification. A concentration of 0.2 pg/uL would

plification of 1 pg with Identifiler™ reagents for 28 cycles may
allele which would fail the amplification. Thus, if the extraction

yice the Cofiler™/Profiler Plus™ 28 cycle systems are less sensitive, the
resholds for amplification are higher. If the extraction negative is > 1 pg/uL or
20 pg/amp for Cofiler/Profiler Plus it will need to be re-quantitated (refer to Table
4 below).
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When the curve of the extraction negative does not cross the threshold, no value
will appear in the concentration column. Assume that the value is zero.

TABLE 4:

Sensitivity of Extraction Negative

Amplification System Amplification Control Threshold

Cofiler™/Profiler

Plus™/YM1 20 pg
Identifler™ 28 cycles 1 pg
Identifler™ 31 cycles 1 pg

there may not be sufficient sample to
requantitated.

If a sample appears to be j
plateaus (see Figure 2),
re-quantify if necessar,

a Micr®da®0 and amplify or
is not seen, click on “Cycling

ance fluorescence in this assay, since sufficient DNA is
asent for amplification, the samples produced DNA STR profiles (data
¢ . The important factor is whether the samples increase in
escence by at least ten fold.
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Fluorescence

B 5 i) g 20 25 30 Cycle:

Figure 2A: The plateau linegrare ples f(med samples that have inherent

fluorescence. The slope ting a le 15 are the expected DNA value increase.
1 100 pa DNA +/- Denim Ou lub
| NTC
| 2 uL
| 3 uL
4 uL
ﬂi 5 "0 15 20 25 a0 Cycle:

Figure 2B: 100 pg of DNA was measured with O to 4 pL of denim dye. The addition of
denim dye to the samples reduced the amount of recorded fluorescence. However, DNA
was still amplified, as evidenced by the increase in fluorescence over time.
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A 13 135 14 14..5 12 135 16 1635 1-?' 175 18 18..5 19 195 20 205 21

If the baseline curve of a sample’s raw data is below that of the standards in early
cycles, this may suggest the presence of a substance that is quenching
fluorescence (i.e., dyes, such as denim, or hemoglobin).

ox around the
Green)”

ting the
standards.

a. This can be confirmed by using the cursor to dra
baseline of the samples in the “Raw Channel
window, selecting “Zoom” from the pop-up

RFUs of the samples in the early cycles rglati
Refer to Figure 3. [
\

—=
=

1.56 pg/uL and 6.25 pg/uL standard curv

Fluarescence

cycles. Us of all samples containing dye showed baseline fluorescence approximately 1-
Us befdw the standards depending on the amount of dye added.

f, as in Figure 3, the RFUs of the samples fall below those of the
standards, a substance could be present that is quenching the fluorescence
of the SYBR Green | dye. Non-sigmoidal curves may or may not also be
associated with these samples depending on the amount of the quenching
substance in the sample. Additional purification steps may be necessary
for these samples as determined by the analyst or rotation supervisor.
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9. Proceed to amplification and/or purification/concentration for all samples with

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

TABLE 5: P
Cofilert/ | | yentifiler 0 | Identifiler 0
Profiler 28 cycles 31 cycles
Plus y y
Minimum Desired Template 150.00, 00.0 720.00 g
Template volume for amp S uL
Minimum Sample A
Concentration in 200 pL 30 pg/ulL
Minimum Sample
Concentration in 200 p 5 pg/pL N/A
to Microconning* to
Minimum Sample A
Concentration | 3 pg/pL 0.40 t? LO.lO
to Microcongs PO/H
4.00 to ~1.00
30.00 pg/puL| 20.00 pg/pl
P/ pa/H pg/uL

pfocessing with a Microcon 100 and elution to 50 pL
processing with a Microcon 100 and elution to 20 pL
pg per amplification may be amplified upon referral with the LCN

(e 1/100 dilutions of the samples should differ by a factor of two.
if the neat value is 200, the 1/100 value should be between 1.0 and
ally be 2.0. If the dilutions are not within a factor of 2.5, the samples
re-quantitated with the following exceptions:

a. WHen the more concentrated dilution approaches or is above 1000 pg/uL, the
amplification may be saturated and therefore, the dilutions may not be within
the specified values. In this instance, the 1/100 value should be used for
estimation of the DNA input for amplification.
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b. When quantiation values from both dilutions are close, the more concentrated

C.

Open the Rotorge
analyzed and rew

dilution, the neat dilution for example, may be inhibited and therefore
generates a small value. This would be indicated in the raw data as described
above. If when preparing a sample for amplificatibwe, 1/100 dilution would

be used and showed no inhibition with quantitation, then use this dilution.
However, if the neat would be used to prepare a saggle for amplification, the

|l be used for

submission for amplification, the degree dilution was
inhibited with the neat dilution will influe le should be
amplified directly or purified.

As a general guide, if the curve of )@round fluorescence
only and is not inhibited, the samp bmittedpfof amplification using
the 1/100 dilution value. This scenaRp i [ observed with semen
samples. However, as stat curve indicates inhibition
such as that shown in Figyfe 2 mAle may fequire purification.

file for the Rotorgene run being
aved with the run name in the folder for

. BY right-clicking the table heading with the mouse and un-
lumns, eliminate all columns except the following:

ect all remaining cells (left click and drag across all column headings until all
lls are highlighted blue). Then, right-click mouse and select copy.

In the Rotorgene summary sheet excel file in the “Copied values from Rotorgene”

sheet, make sure wdli1 is selected. Right click on well B1 and paste special as
text. In row 1, the column headings should be visible.
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6. If the extraction negative does not cross the threshold, the sample is not inhibited,

and there is no value, ensure a value of zero is entered into the calculated
concentration column.

7. Fill in tube labels for respective cases in column A if applicable. (Enter “-” for
standards, negative controls and calibrators.) The tube lakels may also be copied
and pasted special as “values only” from the "sampl
If using “copy” and “paste special”’, make sure the 4
the right cases, especially if certain standards

g analysis.

“values only” from the “sample sheet” If'using “copy” and
“paste special’, make sure the rig

respective cells.

10. The RG summary she

11.  Schedule
comments tion next tq thg§e samples. Any sample with a lowest dilution quant

d diluted samples that do not correlate should also be
is section for re-quantitation guidelines). Note that
tion assay may fail, the resultant values may be used to

Minimize the summary sheet and inspect the raw data for inhibition and

kground fluorescence. Inhibited and/or fluorescent samples should be noted in
e “Comments” column with @A™ and/or a “*”, respectively. TheA” may be

copy and pasted from the footnote section.

14.  For LCN casework, the supervisor may indicate whether a sample requires
purification by inserting a “P” in the comments section.
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15.  Print the summary sheet pages. If the sample batch size is such that all samples
are included on page 1, only page 1 requires printing.

16.  While on the summary page, hit the Ctrl + g keys to automatically import all
samples requiring requantitiation. The IA, sample description, original RG results
and original RG run will be automatically imported. Ma fill in the

17. 0
electing “move or
indow and check

sheet4s full archive the file in the
nually added to these sheets or
t the end of each Rotorgene run.

associated Archive folder.
copied and pasted specj

18.  On the hard copy
efficiency, the ca

d the assay sheet, note the reaction

date the summary and assay sheets and indicate
or failed.

eview, the reviewer must protect the electronic file by
“read only” file.

click on this file and select properties. Under attributes, chose “read
" and select “apply” then “ok”.

e the full assay report from the Rotorgene and the sample and reagent sheets.
Only distribute the Rotorgene summary sheet to analysts.
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References:

Nicklas, J. A., Buel, E. Development of aiu-based, Real-Time PCR Method for
Quantitation of Human DNA in Forensic Samples

Nicklas, J. A., Buel, E. Development of a@u-based, QSY 7- led Primer PCR
Method for Quantitation of Human DNA in Forensic Sample

Revision History:

October 6, 2006 — This section was originally from the Protocols for High Sensitivity Testing manual. It was updated and
clarified for use in HCN casework. See Approval Form

January 31, 2007 — Entire section edited for clarification for use in HCN caseworRpi8egal Form

June 1, 2007 — Edited to include Identifiler 28 for use in caseworkA@eeval Form

March 13, 2008 — Edited to change the amount of TAQ Gold and annealing time for RG proceddmpr&es Form
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A positive control, an amplification negative control, an extraction negative control, and a female
negative control, if applicable, should be included with each batch of samples being amplified to
demonstrate procedural integrity. The positive control is a control whose alleles are known to
the analyst. Samples that were extracted together should all be amplified together, so that every
sample is run parallel to the extraction negative control.

following steps have to be performed in the appropri
exemplars should not be handled at the same time.

Plence samples and

1. Do not amplify samples in which i iCi detected by QuantiBlot (0 or
<0.15ng/2@.L). These samples gfay b ifi Microammcentration step.

2. The target amounts to begmplifie A for the Profiler Plus and Cofiler
multiplexes, 0.5ng for
volumes of reaction i ride for the different multiplex reactions,

sample’concentration. Repeat the procedure if the diluted sample <€8triy/20 L.

When a dilution is made to determine DNA concentration, it is preferable to calculate the
DNA concentration in the undiluted DNA extract. Then amplify the undiluted DNA
extract, not the dilution. If possible always amplify the optimal target amount.
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All printed versions are non-controlled copies.



FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STRTYPING

4.

PCR AMPLIFICATION

DATE EFFECTIVE
02-02-2005

VERSION
9.0

PAGE
20F 12

Power plex 16 multiplex

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

QuantiBlot
DNA Concentration
(ng/20uL)

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

3.1 4.0

25 6.6 1.2-20**
1.5 8.0 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 -

Z Control samplesfor the Powerplex 16 multiplex

Sample DNA TE*

romega Kit positive control 10 L 10 pL
Extraction negative control 20 pL

Amplification negative control 20 pL

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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Cofiler and Profiler PlusKits

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

, Target Volume 4
DNA Concentration (uL) to be TE™ (uL) for Range of Volumes (pL)

(ng/20uL) amplified Target Volume | which can be amplified

>25 Dilute 1/10 and use the dilution for
12.5 1.6 18.4
6.2 3.2 16.8
5 4 16
3.1 6.5 1
2.5 8 1
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 | 20 pL

ExtraCtion negative control 20 pL

plification negative control 20 pL
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Y STR multiplex YM 1

The amplification of exemplars, sperm cell fractions of samples extracted by differential lysis

and semen stains, where no epithelial cells were seen during the differential lysis, is based on the
QuantiBlot results (see Table VI). Semen positive swabs taken from female individuals that were
extracted using the non-differential semen extraction and the swab regains fractions of

QuantiBlot Target Volume
DNA Concentration (uL) tobe '
(ng/20uL) amplified rrl] Otfosﬁg\r)ox.
>25 Dilute 1/10 and use,
12.5 3.2 )
6.2 6.6 0.5 - 16**
S 8.0 18.0 0.6 - 20**
31 1.0 - 26**
25 10/ 1.2 - 26%*
1.5 0 2.0 - 26**
1.25 0 2.4 - 26**
0.62 0 4.8 - 26**
031 0 9.7 - 26%*
0.15 .0 0 20 - 26**
<0.15 Do not amplify - -

= Add N& ™ to affinal volume of 26 j.
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DATE EFFECTIVE

02-02-2005

VERSION

9.0

PAGE
50F 12

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 ;
swabs)
ERR for the neat ERR for the neat 5 2
Between 1.1 - 3.0 Between 1.1 - 3.0
>0-1.0 >0-1.0 26

* Add TE™ to a final volume of 26 L.

**

Use 1QL for samples where P30 was

Table 3C - Amount of DNA extract to be

lls were seen.

positive samples**.

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

Anal or dried
secretions swab

Stain

see Table 3A.1

* Add TE*to a
** Qblot does not

ntrol samplesY STR multiplex YM 1

Sample DNA TE*

in house amplification positive contro| 20 uL 6 pL
xtraction negative control 20 uL 6 pL
amplification negative control 26 W
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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 worksheet and record the appropriate lot

numbers.

2. Determine the number of samples to be amplified, inclading abel a PCR

reaction mix tube for each sample.

3. Ensure that the solution is at the bottom of ea {
tube down onto a clean work surface or by cef§ifugi iefly. él the caps of the

PCR Reaction Mix tubes or use white labgls. Op ' microcentrifuge tube
de-capping tool or a new Kimwipévoi i ins ce of thetube
caps.

4 For Powerplex 16 the reaction be preparé®fresh. Prepare enough for N+1

samples and mix before usind:

Reagent samples 30 samples
Powerplex 16 2.5 25 b 75 pL
10x primer mix
Gold Star S 25 pL 75 pL
8 uL 24 L
5. ¢ ' ultiplex that is being amplified the following reagents have to be
SYSTEM
Powerplex 16 Y STRYM1 Cofiler, Profiler Plus
Reagent | 5.8 uL mastermix | 4 j. of MgCl, 10 pL of specific primer mix
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C

Turn on the ABI 9700 Thermal Cycler. (

Pipet carefully in the solution at the bottom of the tube. Use a fresh sterile pipette tip for
each tube. Close all of the tubes. At this stage have another analyst withess the sample
set-up.

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 mix tubes
will be 5QuL for Profiler Plus, Cofiler and YM1, and 25uB for E
the DNA aliquot prepared earlier to the labeled PCR reaci@h
addition of the DNA, cap each sample before proceed,]
or mix.

After all samples have been added take the r

Thermal Cycling

Power plex16 Profiler Plus
user: casewk user: casewk
file: powerplex : iler/cofiler | file: profiler/cofiler

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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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 Dendture 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

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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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@nds

fConds
te 15 se

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

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

2. Start the run by performi

Verify that user is . it is not, select the USER option (F5) to display the
“Select U 3

speed iS set to 9600 (very important)

If all is correct, select the START option (F1).
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The run will start when the heated cover reaches 103°C. The screen will then display a
flow chart of the run conditions. A flashing line indicates the step being performed, hold
time is counted down. Cycle number is indicated at the top of the screen, counting up.

Upon completion of the amplification, remove samples and press the STOP button
repeatedly until the “End of Run” screen is displayed. Select thesEXIT option (F5).
e |id closed to

¥'to the PCR Set-

Turn instruments off ONLY whgn the Main M is digplayed, otherwise

the instrument is turned
run history. Unless you

d a power failure, this is not

necessary. Otherwi n repeatedly until the Main Menu
appears.

In case of an 9700 thermal cycler will automatically
resume t did not last more than 18 hours. The

ents. They may be stored in the appropriate refrigerator at
jod 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 samplegg# gt amplification
as not adding one of the components or not step
starting the thermal cycler

Thermal cycler defect or wrong program us| Dare

Mistake during the amplification set [ion

DNA

Positive control lot degra

PROBLEM: additional peaksin the positive control.

Possible Cause Recommended Action

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

Notify QA team to check thermal cycler for
correct annealing settings, prepare new
samples and repeat amplification step

Non-specifi@priming

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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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 | Amplify a larger aliquot o
DNA is severely degraded.

Re-extract the sa
the stain or mor

Test sample contains PCR inhibitor (e i additional 10 units of Taq
heme compounds, certain dyes).

maller aliquot of the DNA extract

e-extract the sample using a smaller area| of
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 thd
Microcon section.

The decision @¥which of the above approaches is the most promising should be made after
consultation with a supervisor.
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Samples amplified with < 150 pg are considered Low Copy Number (LCN) and are amplified for
31 cycles with Identifiler reagents, whereas High Copy Number (HCN) samples contain >
pg of DNA, and are amplified with 28 cycles with Cofiler or Profiler Plus reagents.

Due to the increased sensitivity of the Identifittamplification as compared to that of the
Cofiler® and Profilef Plus amplifications, samples with 80 pg may be liied with
Identifiler™ reagents for 28 cycles.

P interpreted
essary, it may
&ptc, duplication of
vith less than 250 pg

The PCR strategy for LCN samples is to do three parallel a
together. However, HCN samples are interpreted individ
occur concurrently or subsequently depending upon th
property crime case samples will occur concurrently,
of DNA only.

HCN samples are amplified separately from

A. Paperwork preparation

NOTE: The target DNA templ

To calculate the
used:

Crimes” and then “Forms” folders on the network. The “RG summary sheet” is
saved as the assay name.
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2. Copy the information for samples and controls only from the “summary sheet” of the
“RG summary sheet” file including the tube label (if applicable), sample name, Ct
value, the calculated concentration, the target date, and the IA. Paste special as
values into the corresponding columns of the “RG value” sheet of the “RG Amp
macro” file. The standards and calibrators need not be copied.

3. In the column entitled “type” enter the type of amplificay Oy, to the
following abbreviations:
a. “X” for exemplars
b. "V for evidence

a. If the macro will not run, follow th
security, and low. The file must

tors from the sample name to
of the sample

ith greater than 100 pg/uL and less than 124 pg/uL, the
to add 5 pL of template DNA. (In order to avoid
g less than 1 pL, slightly more than 500 pg of DNA will be added to

will be sorted into groups for ID31 evidence amp, ID28 evidence amp,
d ID28 exemplar amp. The data may then be automatically populated into the
plification and 3130 run sheets by copying and pasting samples to the
appropriate column on the “samples” sheet.
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d. Samples may be added or deleted to or from the amp sheets following the macro’s
execution. For example, samples with less than 4 pg/uL or 20 pg/amp require
supervisor approval for LCN amplification, and depending upon the case, may not
be amplified. Refer to the amplification guidelines and RG interpretation manual
to select samples and appropriate dilutions to use for amplification calculations.

i. To delete a sample do the following:
1. Go to the “sort” sheet in the RG AMP

ii. Toadd a sample, do the followi

MACRO HI” file the
calculated conce

6. Select the ap [ [ jon Worksheet, verify the sample information and
calculations, a
Amonthdateye
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RG Amp Macro PC (Property Crimes Samples)

1. Open the “RGAMP MACRO PC” excel workbook and the “RG summary sheet”
excel files for samples ready to be amped. The “RG summary sheet” is saved as the
assay name.

following abbreviations:
a. “X” for exemplars
b. "V for evidence

4. Hit Ctrl+R to run the diluti . indow asking “Do you want to replace the
contents of the destinatjon ce [ r. Click “OK”.

e amount of template DNA.
es that are greater than 1 plg/and less than 20 g for LCN

Values greater than 250 pg/uL for single amp with Identffilefor 28

cles.

iv. The extraction negatives will be sorted independently so that they may be
inspected and placed at the top of the list with the associated samples
when setting up the amp sheets.

v. Note, for samples with greater than 100 pg/pL and less than 124 pg/uL,
the macro will indicate to add 5 pL of template DNA. (In order to avoid
pipeting less than 1 pL, slightly more than 500 pg of DNA will be added
to the reaction.)
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b. The data may then be automatically populated into the amplification and 3130xI
run sheets by copying and pasting samples to the appropriate column on the
“samples” sheet.

c. Samples may be added or deleted to or from the amp sheets following the macro’s
execution. Refer to the amplification guidelines and RG interpretation manual to
select samples and appropriate dilutions to use for ampy D calculations.

I. To delete a sample do the following:

ii. To add a sample, do the following:
1. Copy from the “RG
MACRO PC” file
calculated con

e manually added by typing the
appropriate column in the “samples”

6. Select the ap
ID28Vdup , ferify the sample information and calculations, and

tion in cell B1 as follows: Amonthdateyear.time for
populate cell B2 of the worksheet.

ill also calculate the amount of reagents required, and the dilution

ut the amplification sheet prior to setup. Have a supervisor review the sheet, if
necessary.
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Saving Amp Sheets to the Network for Additional Samples

1. Amp sheets may be saved as independent sheets for subsequent sample additions by
right-clicking the corresponding tab and selecting “move or copy”. In this window,
select “(new book)” in the “to book” window and check “create a copy”. Click
“OK”. Go to File — Save-As and save into the appropriate Ramed with the

associated amplification system followed by “waiting fo dy to amp”
2. Samples may be manually typed into these sheet d special from
requant sheets or consolidated from additional e type at the end

TABLE 1. PCR amplification input

RG value at 1:10 RG valu Dilution
dilution pg/pL Sheet
mplify with ID _
> 0.4 pgpL for 31 cycles* Neat =1
Amplify with ID .
> 2.0 pgfiL for 28 cycles As appropriate

* Samples providing
supervisor.

jication can only be amplified with permission of a

ffs of the lab coat completely cover the arms.
be reused for up to one week.

r room without appropriate attire. Never touch any apparatus, bench
ith bare hands.

3. Do not hesitate to change gloves or at least rinse gloves with bleach followed by
ETOH if contamination is suspected or after using the phone in the lab or touching
door handles.
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C. Work Place Preparation
1. If using a plate, turn on the heated plate seal apparatus.

2. Apply 10% bleach followed by water, and 70% ETOH to the entire work surface and
pipets. All amp setup steps should be carried out under a Al or ventilated hood.

3. Retrieve clean racks and cap openers, and irradiated
tubes and/or plates and irradiated water.

If using a PCR plate, place an easy pierce st

Amount of Irradiated
Water (uL)
18
8
47.5
198

ge samples at full speed briefly.

el tubes appropriately for dilutions. Add the correct amount of irradiated water

specified by the amplification sheet.

c. Pipet sample up and down several times to thoroughly mix sample. Avoid
vortexing sample and the possible creation of aerosols.

d. Setthe sample aside until you are ready to aliquot it for amplification.
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2. For an Identifiler ™ 28 cycleamplification, make a 0.5 (1/2) dilution of the ABI
Positive (A9947) control at 100 pg/ puL (5 pL in 5 pL of water). This yields 50
pg/uL of which 5 pL or 250 pg will be used.
a. If only half a plate of samples are amplified, only one PE is necessary, however to
encompass all of the injections required for a full plate of samples, amplify two
PEs (10 pL in 10uL of water).
b. The amp sheet will automatically populate these P

3. For an Identifiler ™ 31 cycle amplification, make
Positive (A9947) control at 100 pg/pL (2 pL in
pg/uL of which 5uL or 100 pg will be used.

5.

6.

2. reagents pp and down several times to thoroughly mix the
i trifuge reagents at full speed briefly to ensure that no
. Do not vortex TAQ GOLD as it may degrade the
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TABLE 3: Identifiler 0 PCR amplification reagents for one sample

Reagent Per reaction
Primer mix 2.5uL
Reaction mix SuL
AmpliTaq Gold DNA Polymerase (5U/uL) 0.5uL
Mastermix total: 8uL
DNA

F. Reagent and Sample Aliquot

1. Vortex master mix to thoroughly mix,

2. Add 8pL of the Identifilef]
will be utilized, changing pj i remixing master mix as needed.

) the plate adapter on the ABgene heat sealer.

e plate with the A for amplification and the date and time.
A011104.1300)

flie, place a super pierce strong seal on top of the plate, and place

5. After all samples have been added, return DNA extracts to storage and take the rack

or plate to the amplified DNA area.
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G. Thermal Cycling
1. Turn on the ABI 9700 Thermal Cycler. (See manufacturer's instructions).

2. Choose the following files in order to amplify each system:

Identifiler 28 Identifiler 31
user: hisens or casewk user: hisens or casew
file: id28
3. Tables 4 lists the conditions that should be jncl e files are not
correct, bring this to the attention of the i er and a supervisor
Table 4 PCR Conditions for the P R System 9700
9700 The |

Identifiler 28 or 31

»Denature at 94°C for 1 minute
es»Anneal at 59°C for 2 minutes
»Extend at 72°C for 1 minute

user: hisens or case
file: id28 or id31 1C

inute incubation at 60°C.

Storage soak indefinitely at 4°C

Dés in the tray in the heat block (do not add mineralsbitfe the heated
ubes, and fasten the lid by pulling the handle forward. Make sure you use
ay that has a 9700 label.
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2. Start the run by performing the following steps:

a. The main menu options are RUN CREATE EDIT UTIL USER. To select an
option, press the F key (F1...F5) directly under that menu option.

b. Verify that user is set to “hisens” or “casewk.” If it is not, select the USER option
(F5) to display the “Select User Name” screen.

c. Use the circular arrow pad to highlight “hisens” or “casg
ACCEPT option (F1).

d. Select the RUN option (F1).

e. Use the circular arrow pad to highlight the desj
START option (F1). The “Select Method O .

f. Verify that the reaction volume is set t Slhig’Set tdO6
(very important).

a flow chart of the run conditio iNndicates the step being performed,
hold time is counted down.
counting up.

NOTE: i d to set-up the samples for PCR to the

Controlled versions of Forensic Biology Manual only exist electronically on the OCME intranet. All printed
versions are non-controlled copies.
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H. Clean up
1.

2.

In case of an actual power failure, the 9700 thermal cycler will automatically resume
the run if the power outage did not last more than 18 hours. The history file contains
the information at which stage of the cycling process the instrument stopped. Consult
the Quality Assurance Unit and/or the Technical Leader on how to proceed.

After the amplification process, the samples are ready to Q &d on the fluorescent

Wipe entire work area surface and pipets

the empty tubes and water t
irradiation protocol for furt
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Amplification Troubleshooting

PROBLEM: No or only weak signal from both the positive control and the test
samples

Possible Cause Recommended Acj

Mistake during the amplification set up
such as not adding one of the compone
or not starting the thermal cycler

Thermal cycler defect or wrong progran
used

PROBLEM: Positive control fails

Possible Cause

Mistake during the a
such as not addin
control DNA

Positive control |

plification step

Notify QA team to investigate lot numbe
prepare new samples and repeat
amplification step

=

unexpected or additional peaks in the positive control.

Recommended Action

Notify QA team to investigate the
amplification reagents, prepare new
samples and repeat amplification step

Non-specific priming Notify QA team to check thermal cycler
for correct annealing settings, prepare rlew
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 alig he DNA
extract.

Re-extract
of the staj ) {id to

b A

Test sample contains PCR inhj
heme compounds, certain d

g Gold polymerase.

Amty a smaller aliquot of the DNA
ract to dilute potential Taq Gold
olymerase inhibitors.

Re-extract the sample using a smaller grea

of the stain to dilute potential Taqg Gold
polymerase inhibitors.

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

Purify the extracted DNA using a
Microcon 100 ultrafiltration device as

described in the Microcon section.

The de€ision on which of the above approaches is the most promising should be
made after consultation with a supervisor.
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Batch processing

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

2. For the ABI 3100, it is acceptable to load one exemplar and ongs
instrument. Two trays are the equivalent of two consecutivg

idence tray in the same

3. Samples from one amplification sheet should be procegsed pat each sample

is accompanied by the appropriate controls.

appropriate sample type.
It is not necessary to rerun all of the gmpli [ the repeated sample.

ATTENTION: Each capillar ust have at least one correct

positive contfolN

Sample handling
1. Prior to loading o amplfied samples are stored at +4°C in the
iping the amplified product must never leave the

n loaded on an instrument should be stored until the
electrép own. After it has been determined that the amplified
e [opeated testing, they may be discarded.

detect groblems such as leaks, air bubbles or calibration issues.
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3. The Macintosh computer should be restarted before each run. This prevents the hard

drive from becoming too fragmented.

4, PCs need to be maintained through regular defragmentation.
5. Delete data files and other non-essential files from the hard dis east once a week.
6. Notify the Quality Assurance Unit if any problems are no

Sy
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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 used as transport medium from the data collection
instruments to the external analysis stations. A different set of JAZ disks are used as a final

archive after analysis has been completed. Always transfer the run filegganto the computer hard
drive before processing; otherwise the JAZ disks will get corrupted

Data transfer

1.
2.
ging the disk icon into the trash icon.
jve!lll Do not use paperclips!!!!
isk icon will not appear on the desktop.
3 n hard drive and delete it from the transfer disk.

1. been analyzed and processed with Genotyper, the folder

ing items: An injection list, run log, a project file, sample files

e Genotyper files
Ider is complete.
2. should have been renamed (see Genotyper instructions), according to the
following format:
Instrument name Files (e.g. CE1/04-002 files)

3. Save folder on instrument specific archiving disk or Y STR disk.

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

6. STR DATA ARCHIVING

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 20F6
4, After the copy process is complete, delete the run folders from the collection instrument

and the external analysis station computer hard drive.

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

The external analysis stations for 3100 data are networke
to transfer data from the collection instruments to the a

A. Formatting of transfer CD

When a blank CD-R or CD-RW disc is format e used in the same way

DirectCD formatted

es not open within 30 seconds, the Adaptec DirectCD Wizard
tly from t T ART menu in the Programgategory under the

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

7. Click Next>. The Name Your Disavindow will open. Give the disc a name up to
eleven characters long.
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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 Drive _: has been successfully
formatted.”

Click OK. Your disc is now ready to write on and delete from (only in CD-RW drives),
as well as read from and worked off of (in both CD-RW and CD-ROM drives). It
behaves in the same way as the floppy discs, JAZ/ZIP.

You can save onto it from a program’s file menu or you
disc throughMy Computer, Windows Explorer, etc...

When a DirectCD disc is in the CD-RW drive, a
icon (a CD on top of a disc drive) in the botto

that were generate
folder that is locat

g saniple sheet name: Stars04-008Co0-003Pro. Two common run folders will
created with the following names: Stars04-008Co and Stars 04-003Pro.
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Example #2Two Cofiler amplification sets were run on Stars with the following sample
sheet name: Stars04-010Co. Only one common run folder needs to be created with the
same name (Stars04-010Co) even though following analysis, two genotyper files will be
generated with names corresponding to each amplification set as follows: Stars04-
010CoA and Stars04-010CoB.

Note: Be sure to also include a copy of the run’s sample she i mon runs folder.
iS necessary to
is created,
3 computer
4 and dragging the
5 omputer and take it over to the
6 D-RW drive on analysis station #1,

7. er(s)8y double-clicking the CD icon that is located
on runs folder(s) to the PC hard drive by clicking
(s) from the transfer disk to the Work folder
cific for each terminal and cannot be accessed from the
8. ject and genotyper analysis according to the protocol described in

on the 3100 Capillary Electrophoresis Genetic Analyzand
ns of the STR manual.
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0.

10.

following:

1.

After analysis is completed and Genotyper files have been saved in the Common run

folder, copy the Common run folder to the Archive fold@hese folders are organized

on each analysis station according to the following hierarchy:

* Archive folder

* Instrument folders (e.g., Stars, Stripes; located in the Archive fplder

* Amplification system folders (e.g. Cofiler, Profiler Plus; locaiesmia the instrument
folders)

The Archive folderis physically present on analysis st

data is being copied from the Work foldéo the Ar
#3, it is physically being copied to the hard dri

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

Copy all of the a
folder present on
station #2) will no
purpose |

2.

D.

At the end ojeach 6-month span (e.g. Jan-Jun, Jul-Dec) with a lag time of 3 months (e.g., Oct,
Apr) it is the r@gponsibility of the Forensic Biology computer support analyst(s) to do the
following:

1. Two CD-Rs will each be burned to contain all of the analyzed common runs folders

present on analysis station #1 for the given 6 month period. 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 analy
Archive folder of analysis station #1, do the folloying:

1.

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

1.

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

After all of the analyzed common runs folders for the 6 month period have been burned
and verified, copies of the burned files will be deleted the analygissnetwork.

Note: Theend result in the storage of filesisthat at any give
of each run saved either on 2 separate hard drives ggon

Editing stored runs

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

t Bellevue. After the original disks are replaced with the two new disks, the
original disks should be destroyed (e.qg. break into two or feed into an appropriate
shredder) and discarded. After new copies of disks have been burned, delete all of the
files from the Temp Archive folder on the desktop.
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Setting Up A 313RI Casework Run

1.

Collect amp sheets that are ready to run and/or check rerun sheets for samples that
need to be rerun. Evidence and exemplars must be run on separate plates.

Turn on or restart the computer attached to the instrum

Press “CTRL-ALT-DEL” to login.

User should be “Administrator”, password sh

Press “OK”.
Open the 3130 Data Collection v3.0 soft king on the desktop
Icon or select Start > All Progra > Data Collection >

By default all applicationg
activates, the red circl * to yellow triangles (activating), eventually

Service Console [ service Console

eeeeeee

eeeee

Restart All Stop Al

NOTE: This process could take several minutes. The Service
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 ti8zrvice Console window may be minimized.
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7. Check the number of injections on the capillary in the 3130XL binder and in the
Foundation Data Collectionwindow by clicking on the ga3130xI > instrument
name> Instrument Status. If the numbers are not the same, update the binder.
If the number is 240, notify QC. Proceed only if the number of itiges you
are running plus the usage numberise;

Foundation Data Collection Version 3.0 - Mo User is logged in
File View ServiceTook Wizards Help
PEE® I AR
=B GA nstrumert: 4
A4 bstunerts M G Instrumarts > 5831304 > Crick > Instrument Status
[DiResuts Group
B3 Database Manager Stalus Cverview:
& By nstrument ID: Crisk sy Sevil sy, 3E01476
[EHPiate Manager Ingtruie tic rray Serial Number

Array Length 36 om

@y Protocl Manager Run D:
hMoshie Manager Plate Marne: vy Usege; 12
5/ CllRun History System Stalus: e Polymer Type: FOP4
& (Derick

= = [-Sensor Stetes | Sensor Yalues - rEverts-
EREE trmert Status I
BEPTChsn Lager, == Off EP Yoltage—— EP Current |13:46: 50 Systen Status: Idle
Elevert Log B m= O 200 R 6000 WA || |13:46:50 Reguested to exit diagnostiecs state.
Bl spetil Run Schedul i ey 150 60,0 |l13: 43: 45 Systen Status: Diagnostic

# ERun Scheduler |113:43:45 Requested to enter into diagnostics state.

= 100 000
= Capillaries Viewer Feant Baors: Eesal 113:43:41 Systen Status: Idle
Hlcapianay vi OvenDoor, = Ciosed Al 2000
apiray Yiswer |113:43:41 Requested to exit diagmostics state.
lspectral Viewer Autosampler: == Return _ _ 1153:42: 34 Systen Srarus: Diagmostic
el Corrol Laser Pawer — Laser Current | ||13:42:34 Requested to enter into diagmostics state.

[ service Log

250 mA 120 A
Ein n -

OP4 was Ia\st changed. If itis >7 days,

[l of this Section) and then return to Step
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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

10.  If you are the first run o i ent of the day, proceed with step 11-20. If a
run has already been ge e instrument that day and the “buffer

changed” column
Record throug

11. Closethei nd pre€ss the tray button on the outside of the
instrument [ ler to the forward position.

e a batch of 1X buffer (45 ml Gibco® water, 5 ml 10X buffer) in a 50 mL
onical tube. Record the lot number of the buffer, date of make, and initials on
the side of the tube. Rinse and fill the “buffer” reservoir 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 anode jar
using a Kimwipe and replace the septa strip snugly onto each reservoir. If these
items are not dry arcing could occur thus ruining the capillary and polymer
blocks.

17.  Place the reservoirs in the instrument in their respective gasitions, as shown

below:

Water Reservoir
(Waste)

SRR ESErvol
- e)

Cathode reservoir
(1X running buff

18.
19.

20.
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NOTE: The Sample Sheet has the following defaults to ensure that all fields
contain entries for a successful import into the Data Collection software.

Case Number- Sample Description “BLANK”
Tube Label “E”
Sys. c

IEIJ File Edit Wiew Insert Format Took Data Window Help
el SRy LR - &= & 8l 3l @ -3, TimesMewRoman = 12 - ||B £ U | =
E3 R4l = No Spaces in "Sample Shest Hame", Use Only -_O{# +
E

il
IHI
@
®
(]

IEc [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 ]

(((((

= poces
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 record to be

ns. Room has already been reserved for the Allelic Ladders
A3, A5, A7, A9, Al1l (the grey cells) and the positive control in well

d “Tube Label” columns, you may use letters, numbers, and only the
ollowing characters: - _. (){}]+”. Do not use 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 be allowed to import the plate
record into the 3130XL Data Collection v3.0 software.

Ex. FB0O6-XXXX_Tshirt_st. 1Al or FBO6-XXXX Vag_EC

4. In the “Sys.” column, fill in the appropriate letter for t i which the
sample was amplified:

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

I 8 Re IR
ropr

Identif

In the “type” colu il in t letter/s 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 (.xls
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8. Click on the Second Tab labeled “testh the bottom left of the screen. Select

Save Asfrom the File menu and do the following:

. Change Save as file typ®e “Text (Tab-delimited)”.
. Save in D:\AppliedBiosystems\Plate Records (.plt files.)

9. Click OK (The selected file type does not support wqg Al contain

multiple sheets)
10.  Click Yes(Do you want to keep the workboo this for

11. To quit Excel, File> Exit. You will be prgmpt a
not necessary select NO

¥ Excel; this is
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ectly created your Plate Record a window
will prompt@ou that you ha¥ cessfully imported your plate record. Click

OK. \

Progress |§]
Status- =i
1 plateis) to import...
Crick06-3130x1 Manual.plt.txt ——
Successfully imported.

Dot imporing. .

| 1of1 |

=
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If the Plate Record will not import, a window will prompt you where you need to
make your changes. Go back to edit your Excel sheet and resave your Plate
Record with the same file name.

NOTE: Due to a program issue when importing a plate record to the 3130xI
Data Collection v3.0 software, in order for the instrume to ruBL’ANK ”
as a regular sample, you must follow steps 7-12.

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

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

bid I8 GeneMapper Plate Editor i ] GeneMapper Plate Editor ®
Fle et Fle Edt
J Pt e | opersor [ ] J Plete Nane: | | operdor: e
1 Plete Sealing Owmer: 7 3 7 Plate Sealini Owrer. |1
B . Sanple Name Commert Size Standad Panel g el | Sairple Nt Commert Prioty | Sarple Type Size Standard Panel
401 | Aleic_Lacder 1 CE_F_HD_03500 COfler vt A AD | Alelic_Ladder_{ 100 | Allelic Ladder CE_F_HD_G3500 Coffer vl &
B0 | PC_081206_30 CEF _HD_cas0n COofler 1 B01 | PC_0B1206_900AM 100 | Postive Cortrol CE_F_HD_6S500 COffer vt
“ent  NEG_ {1206, CE_F_HD_03500 COfier vl Col | AMP_NEG_081206_900AM 100 | Negative Cortral CE_F_HD_6S500 COfiler_v1
DI | ENEG_081206_7302M CE_F_HD_G8500 COfier_vl D01 | ENEG_081206_7304M 100 | Megative Cortrol CE_F_HD_GS500 COfiler_v1
EDM | FBU-3130d_Manual_1 E_F_HD_GS500 COffer 1 E0l | FBOE.3130 100 | Sample CE_F_HD_GS500 Cofler_vt
FOU | FBLB-3130 CE_F_HD_ 8500 COffer 1 FOi | FBOB.3130 00| Sanple CE_F_HD_63500 COfler_yvt
GOl | FBCES130 CE_F_HD_Ge500 COfer 1 GOl | FE0B.3130: 100 | Sanpe CE_F_HD_6S500 Coflervi
CE_F_HD_ 8500 COffer 1 HO1 | FBOB.3130 00| Sample CE_F_HD_GS500 COfler_vi
E_F_HD_CS500 COffer_y1 “AB2 | FBOB-31304_Manuel_5 100 | Sarple CE_F_HD_GS500 COffer vt
CE_F_HD_68500 COfiler_v1 Bo2
CE_F_HD_GS500 COfilr_v! coz | | i
CE_F_HD_68500 COfiler_v1 ooz
CEF_HD_GS500 COffer_v1 o
CEF_HD_GS500 COffer_ i
CEF_HD_GS500 COffer_v1 27
100 | Sampie CEF_HD_GS500 COffer_ e .
03| Al Lackier 2 100 | Alelc Latkier CE_F_HD_GS500 Profler_PL AR Ak, Lodder 00 CE.F_HD_6S500
B03 | PC_091206_930AM 100 | Postive Cortro CE_F_HD_GS500 Profier_PL CHLI| P e 205 po0iA fog: CE_F_HD_GS500
€03 | ANP_NEG 081206 _930M 100 | Megative Cortrol CEF_HD_GS500 Profler_PL (L AR NEG 051206, 43041 A0G L CE.F_HD_GS500
D03 | ENEG_031206 7308M 100 | Megative Cortrol CEF_HD_GS500 Profler Pl S| ENEC 03120 706 oo, |Neamvaicontry CE_F_HD_GS500
E03 | B 3130 Memuel 6 00| Sampe CE.F_HD_Gss0n E05 | FEOE-51304 Manusl 100 | Sample CE_F _HD_GS500
o0 | sampe CE.F HD_ G500 FO3 | FBOE-3130: Marul 100 | Sampe CE_F_HD_GS500
00| sampe CE.F Hb_GS500 5 GI3 | FBOB-3130 Manua 100 | Sanple CE_F_HD_GS500
5 &
i Carcel Descrition

— g

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

7. STR ANALYSIS ON THE ABI 313l GENETIC ANALYZER

DATE EFFECTIVE VERSION PAGE
02-05-2007 2.0 10 OF 22

11.  Highlight all the labeledBLANK " columns and all the columns corresponding
to those samples. Right click on the highlighted area and clicKleaf
Contents’. Do not save this change.

i P - roun-a1ouKy e o s | > =y
12 Gl 07— FEO&-3130x]1 Mawmal 3 M3 i s 2 I

13 H1 | o8 FEO6-31 501 Marmial_4 M| C s E | GEs00

14 A2 | 0% FEO6-31 5051 Mamal 5 M5 C S E I L%

15 Ez | 10- ELANE E | © = E LS 800,

16 c2 11- BLAME i =5 3 i

AT D2 | 1z ELAWE I s E COfler™ AT,

18 E2 | 13- ELANE e = E Profiler Phus ™ AL

19 F2 14- BLAME éil;. Zuk E PowerPlex 16™ AL

20 Gz | 1 ELANE E E FowrmrFlex ¥ 0 AL

21 BLANKE S E

22 e BTk Laiaer s G Paste =i

23 B3 18- PC_021208 5040 Paste Special... E

24 3 | 1% AMF_MEG_021206_&3t E

25 D3 | 20- ENEG_021206_7304 Insert... E

26 E3 | =1 FEO6-3150x]_Marmal = E

27 F5 | =2- FE06-31 3051 Mazal E

28 G3 | 23 FEO5-3150x1 E

28 H3 | 24 FEO6-3 i E | Tray.

a0 hd | =5 el M. 3 Insert Comment E

k1] 4 | Ze- ELANE E E | Fan Folders:

32 o] 27- ELANE Format Cells. .. E Fan Crck

G ik | =28, BLANE: Pick Fromi Lisk... E 53]

4 E4 | 29 ELANE o g E Fan_ Crck

| 35 Fa | =0- ELANE W Hyperink. . E

a6 G4 31- BLANKE [E [ c [ s [ E Amp. DatefTime, in Wells | 4
| 37 Ha | 32 ELANE |E [ c | = | E i / to
= e I P S y ¥ E

12.

13.

1.

d samples in a 96-well rack according to how they will be loaded
Il reaction plate. Sample order is as follows: Al, B1, C1, D1... G1,
2...G2, H2, A3, B3, C3, etc. Thus the plate is loaded in a columnar

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

5. Label the side of the reaction plate with the name used 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 amount of HiDi Formamide and

appropriate standard to use for the number of samples you have (tables list
reagent amount for n+2 samples; thus extra will remain in the tube). To prepare
mix for (n+2) samples, 9.5pof HiDi Formamide + 0.5 b of GS500 Rox

Standard or Liz Standard is mixed per samptDi Formamide cannot be

refrozen.

Cofiler & Profiler

# Samples| HiDi GS500
+2 Form Std
16 171 W 9 uL
32 323 1L 17 pL
48 475 L 25 pL
64 627 L 3
80 779 WL 41 ul 0 779 L 41 L
96 931 96 931 L 49 uL
112 57 pL
128 65 pL

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

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

For samples being run at normal parameters:
a. add 1 L of allelic ladder
b. add 2 |1 of PCR product (including the positive control)

For samples being rerun normal at a 1/10 dilution:
a. add 2 |L of a 1/10 dilution

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

| an dder

n directly into the
few times to mix it.

12.

owed by a quick chill al@ (this will run indefinitely, but the
bbe left on the block for at least 5 )nin
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V. Turning the Oven on and Setting the Temperature
1. In the tree pane of the Data Collection v3.0 software clidRAnnstrument >
ga3130xI > instrument name > Manual Control
2. Under Manual ControlSend Defined Command For: clickaa Oven.
3. Under ‘Command Namé click on “Turn On/Off oveg
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
I Results Group >
=) Database Manager
= B gas150m

[ Plate Manager

5 Protocal Manager

i Module Mana
1 Bl Run History
= Chcrick [ <]

GA Instruments = ga3130x1 = Crick = Manual Contral

Manual Control
Send Defined Command For: [ |

= instrument Status
Bl spatisl Run SCW

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, sharpies, etc.
rtifacts in samples. Any unnecessary

t performance.

VI. Autosampler (Linking and Unlinking Plate)
e of the Foundation Data Collection v3.0 software cli@®on
ga3130xI > instrument name > Run Scheduler > Plate View

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

3. Open the doors and place the tray onto the autosampler in the correct tray
position, A or B. There is only one orientation for the plate. (The notched end
faces away from you.)
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4, Ensure the plate assembly fits flat in the autosampler. Failure to do so may allow

the capillary tips to lift the plate assembly off of the autosampler.

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

sssssssss

) a plate from the autosampler, be careful not to hit the
. Plate B is located directly under the array, so be
removing this tray.

. If you do not type the plate name correctly, your plate will not be found.
Instead, you will be prompted to create a new plate. Click “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 corresponding to the plate position in the
instrument. The plate position (A or B) displays in the link column.

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

If two plates are being run, the order in which they arg ed 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. To unlink a plate record just click the plate record you want to unlink and click
¥nlink .
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Viewing the Run Schedule

9. In the tree pane of the Foundation Data Collection software, click GA
Instruments > ga3130x| > instrument name Run Scheduler > Run View.

ed with each injection

10.  The RunID column indicates the folder number(s) assocjg

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

NOTE: Before starting a run, ¢
bubbles are present, gli 3 tool béx on the top and select
“Bubble Remove % izard until all bubbles are
removed.

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

rick Array Serial Number: 36601471

Epiate Manage  Instrument Shutdown Wizard
Array Lengthy 38 om

Raprotozol Mar  stosampler Calbration Wizard
[iMociule War Array Usage: 12

Update Cap Array Info

1+ CHRuUA Histary ey Palymer Type:  POP4
= = E | Sensor Vaiues | Bt
il spstisl Run Schecull Laser; = 0ff EP Voltage—— ~EP Currert [16:26:12 Plate Crick06-3130x] 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 16:26:12 Run_Crick_2006-08-24_16-26 0022 status has changed te Validated
B Capiliaries Viewsr Eiones iz 16:26:12 System Status: Ready
/ Blcapianay viewer OvenDuor: ™= Closed 30 20 [ 1% fhe nuiber ok roms-has:changed
1261 ged 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 16:25:59 The nuber of runs has changed to 3

D4

reen Ruibutton in the tool bar when you are ready to start the run.
e Processing Platialog box opens (You are about to start processing
lates...), click OK
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13. To check the progress of a run, click on the Capillary Viearer
Cap/ArrayViewer in the tree pane of the Foundation Data Collection software.
The Capillary Viewer will show you the raw data of the capillaries you select to
view whereas the Cdprray Viewer will show the raw data of all 16 capillaries
at once.

IMPORTANT:

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 constant around 1201té 160
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 auto
labeled with the instrument name,

1.
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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 standard column must be
changed from HID Fragment Analysis to the respective system 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. Select Wizards > Water Wash Wizard

3. Click “Close Valve”

ect the pump block, channels, and tubing for air bubbles.

16.  Click “Next.”
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17.  Carefully inspect the pump blocks and pump channels for bubbles.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

. If there are bubbles click “Yes, Bubbles are present” and the “Remove
bubbles” icon. Wait approximately one minute. Repeat until all bubbles
are removed.

. If bubbles are not present click “No, All bubbles 3
“Next.”

gaglone” and click

Flush the array port by loosening the knob 1 g
Click “Flush Array Port.” Repeat if necess

When all the bubbles are gone, tighte |0ckwise until it is

flush against the pump block.

Revision History:
February 5, 2007 — This section used to be “STR Analysis on the ABI 310 Genetic Analyzer.” Entire section 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) amplification systems have been validated for
casework. PowerPlex 16 has been validated for Exemplar/Reference samples only, and can be
run on this instrument.

How to start

instrument is green!
hine becomes mean!”

he data is the ABI Prism 3100 Collection
Collection Softweare.

e running plus the capillary usage number will exceed

n A “Changing and Installing the Capillary”.

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

The 3100 capillary array is a replaceable unit composed of 16 silica capillaries. The capillary
usage number refers to the number of times the array has 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 your injection sets (6 for a 38awell plate) exceeds 150,
the capillary array should be changed.

&the oven and
the

To replace a capillary array or to install a capillary array on aginstrg
instrument doors. From the Tootsenu, select Install Capill
directions given in the wizard to replace or install an arr

option. Click Next

2. Push the tray button. Wait for
doors. The Capillary Array
door, and detection block

Remove jhe syringe guard and pull the upper polymer block out
towardsg i t of force, until you feel the block reach a stop point.

5. phe screw and ferrule holding the end of the capillary inside the upper
. Remove the capillary assembly and discard it.
6. screw and remove syringes and tubing from upper and lower polymer

emove upper and lower polymer blocks from instrument. Clean the upper
lock with hot, NOT BOILING, water using the cleaning syringe. Also clean
the ferrule and screw. A final rinse of deionized water should be done. Vacuum or air
dry the block and put the block back in the instrument without sliding either block all the
way in. Click Next
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10.

11.

12.

13.

14.

15.

Select Install a New Capillary Array from the options. Enter the Serial Numbafrthe
capillary array located on the capillary array box. Also record the serial number of the
capillary and the date in the 3100 Capillary Electrophoresis Log binder. Keep the
capillary box on top of the instrument for future use. Click Next

Slide the capillary leading-end head comb holder into the oven gad snap the loading end

snap into place.

Place the capillary placement slots into their respecy
window is clean (no dust or smudges). Slide Into the upper
polymer block with the screw and ferrule gnd plage the Ca@i tection cell in place.
Push the polymer block back into plac | assembly into the

polymer block. Click Next

Close the laser detection door

lowlyX0o remove any air bubbles. Continue to push the
upper and lower block with polymer.

Ent doors and wait for the autosampler to stop moving. Click No if
bbles remaining. Click Next

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

17.

18.

B.

Push the Tray button to present the tray. Once the autosampler has stopped moving,
open the doors and change the buffer in the anode jar and the water and buffer in the
reservoirs in the autosampler. Close the doors and Click Finish. The software will not
accept the new information unless the Finish button is clicked.

Once the capillary array wizard is finished, a spatial calibration st be done as
described in the following section.

Monitor the EP Current closely during the first injectiong Make Current is not
) uation of the

EP Current is a good indicator that bubbles may is stopped

immediately, the lower block can be saved. If,

Current is constantly around 150 or 160, it's

Performing a Spatial Calibration

Click Start. The
being filled.

the Spatial Calibration Profilewindow. Successful
s with similar heights having position values from 13 to 16

tartto perform another test. Follow step 3. If the spatial still does not fit the
nts, click OKo return to the previous screen. SelectRilecapillaries check
: click Start

If the peaks fit the specification in step 3, click @Kget back to the previous dialog
box. Click OK and theriYesto accept the spatial calibration that was just performed.
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6. If the spatial calibration is continuously unsuccessful, see the 3100 troubleshooting
section.

Proceed with section E

C. Changing/Filling Syringes with POP4

Check the amount of POP4 that remains in the reservoir syri
left). For a full tray (i.e. 96 samples or 6 injections), there
the reservoir syringe or the run will not start. The array fi
the right) will be filled automatically by the reservoir s

ferrule and screw. A final g
blocks and then put the
not to damage the tubin

3. Fill both syringes with new polymer (choose the volume to fill the larger syringe with
based on the anticipated instrument use for the following week). Make sure the syringes
are free of any air bubbles and install both syringes on the polymer block. Click Next
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4, Enter the polymer lot numbeand expiration date Click Opento open the anode

buffer. Click Next.

5. Push the pistons on both syringes slowly to remove any air bubbles in the block (the
small syringe works best for removing bubbles stuck in the corner of the block nearest
the capillary). Continue to push the piston of the large syringe fadfill both the upper and
lower block with polymer and insure all air bubbles have beg into the lower
buffer chamber.

nd of the

are removed
. Thisis a non-
left in it can cause

IMPORTANT : Pay close attention to any air bubble
capillary assembly and remove them. Also, mak
from the assembly tubing connecting the uppe
transparent tube and bubbles are not visible
electrophoresis problems.

0. Click No when all of the air bubbles

9. Monitor the EP C tus window) closely during the first injection.
Check and make Is not fluctuating too much (ex. going from 20 to
160 then dg tc.) Flucguation of the EP Current is a good indicator that bubbles

ATTENTIO IF the pump block was removed and the capillary window was disturbed,

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

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

1. To fill the water and cathode buffer reservoirs on the autosag

water reservoirs to the line with deionized w ervoir and anode with
1X running buffer, about 16mL each. Dry,the o reservoirs

using a Kimwipe and place a clean se i r, as needed.

Place the reservoirs in the instru i i Ve positions, as shown below.

3. Close the instrument doors.

Water Reservoir
(waste)

athQde reservoir
nning buffer)

Empty

1 3

NOTE: Be sure that the septa fit snugly and flush on the tops of the reservoirs in order to
prevent damage of the capillary tip. Also, it is important that there is no condensation on
the inside of the reservoir. The septa strips must be dry!
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E. Creating a Plate Record Through Excel
This excel sheet will be imported into the 3100 collection software.

1. Double click on the Sample Sheieibn on the desktop to open the sample sheet template.

2. Make sure that the “Sample Sheet” tab is selected (bottom |g
3. Fill in the sample sheet name in cell E3.

IMPORTANT : When naming a plate/sample she umbers,

and the following characters only -_(){}#.+. Alsg, n aracters are
allowed. If an incorrect character is used in t
allowed to import the plate record into the, 3100

4,
IMPORZ# . g in Excel, the cut and paste function should not
be us€a : ighli e cell(s) you wish to move and press <ctrl-c>. Right
S Wation cell and choose “Pastefgcial...”. Under “Paste” select
5. n, fill in the appropriate letter for the system in which the sample was

1: Profiler Plus, ‘C’ for_ofiler, ‘I’ for [ dentifiler, ‘M’ for YM1, and ‘X’
for PG erple( 16. For reruns, use: ‘PR’ férofiler Plus_Reruns, ‘CR’ for_(filer
R’ for Identifiler Reruns, ‘MR’ for YM 1 Reruns, and ‘XR’ for Powerp} 16

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

6. Save the sample sheet by selecthage Asfrom the File menu. Sg

ave the file
7. If you only

1 to page 1.
8 eft of the screen.
re are no spaces, the file
9 by Excel, this is not necessary so select
10. lectRiege View. Click on the Importbutton.
nd select your plate record file. Click OK

F Samples
Before preparin #rn on the oven. This saves time. The oven would turn on
automag Is started, but in order to monitor the first injection one would have to
wait for
1. t select Manual Control Under the Commandategory select

2. Now change the Set Statmitton to Set Temperaturend under Valuenter 60. The
oven will not heat unless it is turned on first, then the temperature can be set. Click on

Send Command.
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For Cofiler and Profiler:

4.

5.

Arrange amplified samples in a 96-well rack according to how they will be loaded into
the 96- well reaction plate. Sample order is as follows: A1, B1, C1, D1... G1, H1, A2,
B2, C2... G2, H2, A3, B3, C3, etc. Thus the plate is loaded in a columnar manner where
the first injection corresponds to wells A1-H2, the second A3-H4 and so on. Remember
that an allelic ladder is run as the first sample of each injection. Therefore, leave room
for the allelic ladders in A1, A3, A5, etc.

Label the side of the reaction plate with the name used fQu§i &@ord with a sharpie

For N+2 samples mix 9.5Luof HiDi Formamid ox Standard

per sample. Mix thoroughly by vortexing.

Use the following volumes for the negessa

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

IMPORTANT: If one injection has less than 16 samples add 12ul of either di®
or buffer or formamide/standard mix to all unused wells.
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Have someone witness the tube setup by comparing the tube labels and positions
indicated on the sample sheet with the tube labels and positions of the tubes themselves
(tubes should be laid out to correspond with their respective positions in the 96 plate).
Add 1 pL of allelic ladder to the respective tube(s). AddL of PCR product to each

tube according to the sample sheet.

When samples are being rerun to obtain more information, roduct and
4 pL of a 1/10 dilution of the positive control and &tdadd

IMPORTANT NOTES FOR RE-RUN SAMPLES:

1. Re-runs “high”cannot be on the same injecj es.
2. Re-runs “high’must always be the last injgcti t always

When adding PCR product, make sufe to irectly into the formamide
and gently flush the pipet tip up to mix it.

For PowerPlex 16:

4, For N+2 samples e with 1.0 L of ILS600 Size Standard per

necessary number of samples:

iDi Formamide ILS600 Standard
162 L 18 pL
306 L 34 L
450 pL 50 plL
6 594 1L 66 uL
82 738 L 82 L
98 882 1L 98 uL
114 1026 W 114 Wb
130 1170 W 130
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Y ou might need more than N+2 if you are working with microtiter plates and a
multichannel pipet.

Aliquot 10 pL of the formamide/size standard mixture into eaeh laeing used on the
96-well reaction plate.

IMPORTANT : If one injection has less than 16 samples adg
buffer or formamide/standard mix to all unused wells.

pes themselves

(tubes should be laid out to correspond with thgir ré e POSKI the 96 plate). If
you are aliquoting from a 96 well tray, you do i MAddot allelic
ladder to the first well of each injection. ctg® each tube

according to the sample sheet.

When samples are being rerun t

IMPORTANT NOTES F

1. Re-runs “high” ection as non-re-run samples.

2. Re-runs “hi injection(s) of the run amgsst always
have positi lelic |&dders run under the same “high” conditions.

3. Re-runs “n@mal” may be in ted with non-re-run samples.

When addj CR sure to pipet the solution directly into the formamide
and ge he pi i and down a few times to mix it.

Proceed to step 6.

For YM1

2 samples mix 9.5pof HiDi Formamide with 0.5 1 of LIZ Size Standard per
Mix thoroughly by vortexing. Use the following volumes for the necessary
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 pL of the formamide/standar
well reaction plate.

IMPORTANT : If one injection
buffer or formamide/standard

indicated on the sa
(tubes should be |

abels and positions of the tubes themselves
their respective 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 the master mix, place a new 96-well Septa
over the reaction plate and firmly press the septa into place. Spin plate in centrifuge for
one minute.

7. Remove the reaction plate from the base and heat denature 85minutes
followed by a quick chill at% for 5 minutes using the den gam on an ABI
9700 thermal cycler. Make sure to keep the thermal c . mple tray
to prevent the septa from heating up. After removi lock, check
the wells for air bubbles. If there are any, centrif y air bubbles

8. Once denatured, place the reaction plate int . the plate base and

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, sharpies, etc. Ink may cause

artifacts in samples. Any unnecessary markings or debris on the septa
may compromise instrument performance.

Placing the Plate onto the Autosampler

ace the plate

The Autosampler holds up to two, 96-well plates in tray
[ e notched end of

assembly on the autosampler, there is only one orien
the plate base away from you.

1. Push the tray button on the bottom left

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

that yo®are linking. Then click the plate position (A 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, meaning that the
instrument is ready to run.

» Plate position indicator for the linked plate changes from yellow to green

» Plate record moves from the Pending Plate Recaalde to thd.inked Plate
Recordstable

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

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

3. Click the Run Viewtab to view the run schedule.
folder number(s) associated with each4 jion i
should be recorded in the 3100 Lo
Run to start the run. NOTE: Bef
blocks.

ese folder number(s)
control sheet name. Click

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

VienCapillary View tab at the top
ill show the raw data of all 16

IMPORTANT: Al i rray Viewand the Capillary Viewwindows.
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 15mwW
Laser Current (no set value)
Oven temperature 60°C

Expect€d values are: EP current constant around 120 g 150
Laser current: 4.5A

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

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

2. Click Unlink. The plate record will return to the Pending Plate rd table and the

plate position indicator will return to yellow.

3100 GENESCAN ANALYSIS

Creating A New Project

To create a new project,
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To add samples to a project, take the following action:

If you want to...

Then...

Select a single sample file

Double-click the file OR select the file and
click Add

Select all the sample files

Click Add All

Add a continuous list of sample files

a. Click the first

Add a discontinuous list of sampl

4. Click Finish whenWu have added

Project File

ows in separate columns the dye lanes, sample file names, size
is parameters to choose for each lane. Boxes for the red dye lane
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The auto analysis should have been performed using the following predefined files:

System Size Standard File Analysis Parameter File
Cofiler 75-450.szs GS500Analysis.gsp
Profiler Plus 75-450.szs GS500Analysis.gsp
PowerPlex 16 ILS600.szs ILS600.gsp
YM1 Ystr.szs

5. To view the analysis

0. The raw dg

view ea Q S
7. e g

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

the 250bp fragment must be labeled as such.

All printed versions are non-controlled copies.

the main menu and click on Results
are shown in dark grey. The white squares

For ABI 3100 runs, the 250bp fragment in GS500 may not be labeled
as 250. However, for ILS600 and CXR standards (on the ABI 310),




FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

8. STR ANALYSIS ON THE ABI 3100 GENETIC ANALYZER

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 20 OF 33

Profiler Plus/Cofiler ROX GS500 (ABI 3100 run):

3 Red Size Standard

L S Y G e e §

F

Gss00] [GS500] [Gs500][Gss500] [Gs500] [Gs500] [GS500 GS500
[100.00] IGS [200.00] [300.00] [340.00
GS500)
350.00

YM1 STRs LIZ GS500 (ABI 3100 run): A N

1 Orange Size Standard

e M

PowerPlex16 ILS600:

Before proceeding with tlle Genotyper a ts, uRderselect Save Project As. The project
will be named according @the Sample\S et name. Quit GeneScan Analysis by §deg to

IwEwE v R
IIIIlllllllillIIIIIIIIII]III[TIII

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

S S ljj

[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 Selecting%xit
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Analysis Problems
1. Size standard peaks incorrect — redefine size standard

From the Analysis control windowgo to the Size Standardolumn and click on the small
arrow on the right side of the cell of one of your samples, click on itaad go to Define New

From here a window displaying that samples size standard
peaks as shown above.

For ABI 3100 runs, skip the 250bp peak since it may,
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 r the afalysis of all the failed
samples.

2. Samples were not analyzed

e safiple set it is possible that auto analysis was
ng .gsp file was attached. In the sample list,

If the auto-analysis did not

ither to fast or to slow. The analysis range may need to
ghlighting a sample and under Selngplee Raw data

ParametersThe default analysis range for Profiler Plus and
points (see picture below), for Powerplex 16 the setting is 1800

Do not change the settings in the GS500analysis.gsp parameter file; do not create any new
parameter files.
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i:‘i GS Ziijiilhnai;xis_us; = ! =|

Analysis Hange

=

* Thiz Banne [Data Pontksl
e
=aanc [ RN
=PI =y
Slop: 7200

Data Processing

o
ShaE O A R i —~
e [
i INOE : :
ity ¢ Cuhie Spline Interpolation
t= | ght
& # Loca Southem Metod
nek e PR P T
T Global Souther Wethiod
Peak Detection Bassliring
Zeak Amplitude Thresholds Baseline Window Size
I B: 75 ¥: |75 251 Pis
1 PR
1 G: [75 R: |75 Lusto Snalezie Only
| { 1 she Siandad
Kin. Pealk Halfuidin: Fi=

Folyromial Degree _E T =
Feak \Wiindow Size |1n Pis

Slope Threshald tor E_cl

rEdi SRan

Zlope Threshald for E-D

Feak End s i

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

8. STR ANALYSIS ON THE ABI 3100 GENETIC ANALYZER

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 23 OF 33
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

ze

settings except the
litude threshold for

or a failed analysis is: Analysis failed on Dye B, G, Y, R. Repeat the

above clgosing another scan range. Another possible problem is missing or to low red size
standard. k @Raw Datato find out. Access Analysis Parameters and lower threshold
for red (R)X0 25. Reanalyze samples.

ATTENTION: all re-analysis results and parameter changes are automatically written
to the individual sample files, even if the changes to the project are not saved. Do not
re-analyze casework data without a reason.

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



FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR TYPING

8. STR ANALYSIS ON THE ABI 3100 GENETIC ANALYZER

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 24 OF 33

3100 Genetic Analyzer Troubleshooting

Instrument Startup

Observation Possible Cause Recommended Action

No communication betwegrnstrument not started up y&@indoor is closed
the instrument and the correctly. t doors afe
computer (yellow light is rly. &l/thing is
blinking). in the

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

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 | Did not launch Orbixweb | Relaunch application following
will not launch. Daemorfirst. 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

d?ossiblecommunication
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. r
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

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

,1.Clogged capillary
2. Incorrect parameter file

1. Replace samples with freg
samples prepared with fresh

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.

to

Run Performance

Observation

Possible Cause

commended Action

No data in all
capillaries

Bubbles in thgfsyst

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.

D

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.
2. Pipetting error, not enough
sample.

3. Sample has high salt
concentration.

4. Insufficient Mixing

5. Weak amplification of DNA

1. Use a fresh lot of formamide
2. Increase the amount of DNA
added and check pipet

calibration.

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

Elevated baseline

y particular

the upper polymer
ock, the ferrule, the ferrule
w, and the peek tubing. Dry
the parts by vacuum pump
before replacing them onto the
instrument.

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

3. Perform new spectral
calibration.

4. Place a drop of methanol onto
the detection cell window.

if
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8. STR ANALYSIS ON THE ABI 3100 GENETIC ANALYZER
DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 30 OF 33
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

fresh running buffer

ended protocq

for salt removal

. NotifyLA to check default
tings.

Poor resolution in som

eInsufficiept filli

capillaries. or broken capillaries. If
problems persists contact
Technical Support.

No current . Poor quality 1. Use high quality, ultra pure

is too dilute.

eek tubing.

les present in the polym¢
k and/or the capillary and /o

water.

2. Replace with fresh running
buffer.

3. Add buffer up to fill line.

4. Prepare new running buffer.
pH. 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

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 reservoir;
the oven, and the autosampler

Refill array and look for cracked

—

o

"4
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8. STR ANALYSIS ON THE ABI 3100 GENETIC ANALYZER

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 31 OF 33
Observation Possible Cause Recommended Action
Fluctuating current 1. Bubble in polymer block. 1. Pause the run, check the
2. A slow leak may be present in polymer path for bubbles, and
the system. remove them if present.

3. Incorrect buffer concentration mer blocks and
4. Not enough buffer in anode.
5. Clogged capillary.

6. Arcing

Poor performance of
capillary array used for
fewer than 150 runs

1. Poor quality foglilamide 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 of
polymer.

f

Migratiog ater in syringe resulting in Clean the syringe, make sure it

7]

become esSi diluted polymer. completely dry OR replace
faster. syringe.

Peaks exhib Sample renaturation. Heat-denature the sample in
shoulder effe€t i good-quality formamide and
GeneScan application. immediately place on ice.
Purging of polymer 1. Arcing in the anode gel block] 1. Replace the lower polymer
from the polymer 2. Bubbles in syringes. block.

reserve syringe. 2. Remove bubbles.
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8. STR ANALYSIS ON THE ABI 3100 GENETIC ANALYZER
DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 32 OF 33
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 plunger

when it is dry. Make sure to wet
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. Thepath.

run aborts

1. Air bubbles in t

2. Pump blo
loose/leaki

. Checlior bubbles and remo
resent, then check for leaks.
ake sure all syringes, screys
tubing is tightly secure. Ferruld
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 meta
fork is in between the pin holde
and not on top or below it.

ve

—

tension.

nob at the gel block causes highallow the secure placement of

Loosen the array ferrule knob tp

the window. Retighten and clof
the detection door.

U7
(¢}
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8. STR ANALYSIS ON THE ABI 3100 GENETIC ANALYZER

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 33 OF 33
Observation Possible Cause Recommended Action
Detection window To loosen the detection window:
stuck. It is difficult to a. Undo the array ferrule knob
remove when changing and pull the polymer block
the capillary array. towards yo
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9. GENOTYPER ANALYSIS

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 1 OF 30

For a run on the 3100 Genetic Analyzer, it is possible to run multiple sets of amplifications in
one tray. IMPORTANT: Samples must be analyzed together with the controls from the same
amplification sheet. Care has to be taken that the correct controls stay with each sample set.

A. YM1 GENOTYPER SECTION (3100)

To begin the YM1 Genotyper Software, double-click on the YM

1.

2.

3.

4.

5.

ft hand corner window. The plot window

will appear auto acro is completed. It will display orange size
standard and all t [ eled with size in base pairs and allele names.

6.

DYS19 DYS3891 | DYS389ll
14 13 29
DYS390
24
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9. GENOTYPER ANALYSIS

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 2 OF 30

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 aRually defleted by placing the cursor on
the peak above the baseline and g.
Shortcut: If you mistakenly déle fore you do anything else, press

key + Z and the allele n
undoes the last action).

the command crtl key + Z only

To determine the
the allele label.

remove the label.
if you hayg

editiilg documentation, click on the peak to remove
| with size in bp and then click again to finally
ions to get a close look at certain peaks (for instance
bels which are very close to each other) by using the
menu.

OO0 M iwby holding down the left mouse click button and dragging the
curficro e area you want to zoom in on. Then, simultaneously press the
Crtl aQd R keys to zoom in on that region.

To revert to the correct scan range, g¥i@v, Zoom,and choos&€oom To. Set the plot
range to 120 to 410. Click OK
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9. GENOTYPER ANALYSIS

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 3 OF 30

Peaks can be edited out if they meet one of the following criteria (also see section STR
results interpretation):

1. Pull ups of peaks in any color caused by a very high peak of another color in the
same lane. Pull ups are caused by the inability of the matrix file to remove all of the
overlap.

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

4, the pr€sence of a mixture. A -4 bp
ed by a high allele peak. A +4 bp
has to be interpreted carefully.
ndicate the presence of a mixture.
5 be used if a labeled peak is caused by a
6 aselines which do not resemble distinct peaks.

0 not resemble peaks but rather vertical lines and are
lymer crystals passing through the laser window. The
e verified by looking at the orange size standard in the same
should occur at the same position.

At this &tage it is also necessary to make decisions about samples that should be rerun
with either more or less amount of amplification product.
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DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 4 OF 30

Samples without an orange size standard:
The lack of orange size standard will be first noted during Genescan analysis and can be
confirmed on the Genotyper level. For 3100 runs these samples 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 post amplification sample prep mistake.
These samples MUST be rerun under regular conditions.

Inconclusive samples:

characterized by a plateau shaped or misshaped
stutter peaks and artifacts (also see Interpretati
Instead of laboriously editing out all of the

one color are=6000 fu's must be rerun
guestion, don't list all of the sizes, n

distinct possibility tha ified after a repeated run with increased
amplification produ rerun shése. 4l of amplified sample

with the Rerun M ction 4 5KV). Refer to Section E5 for appropriate
letters for the sys

of an efectrophoresis shift.

After the editing has been finished scroll through the plot window to double check.
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DATE EFFECTIVE VERSION PAGE
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10.  Create a table by running thable Macro.
Simultaneously press Crtl kegnd the number 2table will open.

Compare the sample information in the table with the amplification and the run control
sheet. If an error gets detected at this point it can be corrected g
* Open the dye/lane window or “sample info box”
* Place the cursor in the sample info box and correct the
» Clear the table by going to Analysis on the main
» Select the appropriate colors by shift clicking o
* Run Table Macroagain

ble
g edit

11. Peak height labels are to be add mple runs only. When processing,
select the controls and case sa der to add peak height labels to the

samples:

EVIDENCE SAMPLE

lic ladder, positive control, and all negative
controls). ultiple labels it is necessary to hold down the Citrl-
ke e cli on thejanes. The controls might not all be at the beginning of

gontinue to Step 12 and print the controls according 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. In order to
select multiple labels it is necessary to hold down the Ctrl-key while clicking on
the lanes. For a large sample sheet, it may be easier to select all samples and de-
select the controls. Go to Vieand open th@lot Window.
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DATE EFFECTIVE VERSION PAGE
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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. Sefege in bp, Peak Height,and
Category name Click ok. Continue to Step 12 and print the samples according
to the directions.

EXEMPLAR RUNS

UnderAnalysis selectChange Labels A dialogue box appe
labels to assign to the peaks. Selige in bpandCatego
to Step 12 and print according to the directions.

Before printing the results make sure the file j
Plot window zoom range as shown below.
Table and Plot as needed.

The Genotyper printout for YM1 sho

rting: 1. Lane number - ascending
2. Dye color - descending

Plot

Portrait
100%
120 - 410

Archive data as described in the archiving section.
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17. Initial all Genotyper pages. Pull the rerun samples. Have a Criminalist IV supervisor

review the analyzed gel and get a signature on the editing sheet.

The Criminalist IV supervisor must go back to the GenoTyper file to review the orange
size standard. This review shall be documented on the Editing Sheet.

B. COFILER AND PROFILER PLUS GENOTYPER SECTION

For 310 and 3100 instruments, it is possible to run multiple
the amplifications were done in different multiplex syst

it from the pull-down menu and
r containing the project that you created in

double-click on it. Double-cli

Genescan.

WINDOWS: Douflle-click on the i2ct generated in the run. ChAcd or double-
click on the proje on to add the pfoject for analysis. When the project has been added,
click Finish

anes windowyou will see a list of the samples you have
nalysis. If samples need to be removed, highlight the lanes for
t from the Editmenu.

2. of the Genotyper template to your initials and the casework run file
select Save As)
Stripes04-Co001 LAR, Stars05-Pro001 EL
Or
CE3/04-005 Co LMS, CE1/05-002 Pro LAD
3. After importing the project and saving the Genotyper file run the first Macro.

MAC: simultaneously press Apple kegnd the number lor double click kazam®
WINDOWS : simultaneously press Crtl kegnd the number jlor double click Kazam”
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4, The plot window will appear automatically when the macro is completed. Check to make

sure that the ladders that were run match the allele sequence 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
D75820
Yellow Label | 10, 11 &
4
3 Blue Positive Control
“ l D351358 D16S539
118.89
3 Green Paositive Control
I THO1 ﬁ TPOX CSF1PO
B E
102.95 178.73) 22284

3 Yellow Positive Control

D75820 M

272

B

S
[ | R
2lzhg

2
(Basepair sizes in the figure above correspond to an ABI 3100 capillary run.)

9
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The genotype of the Profiler Plus Positive Control is:
D3S1358 VWA FGA
Blue Label 14, 15 17, 18 23, 24
Amelogenin | D8S1179 D21S11 D18S818
Green Label X 13 30 15, 19
D5S818 D13S317 D75820
Yellow Label 11 11 10, 11
3 Blue Positive Control
‘ D351358 “ VWA M FGA
3 Green Positive Control
J ADBSH?Q D21S11 D18551
14454
3 Yellow Positive Gontrol
L D5S818 D13S317 D7S820
_ | "
216.77

air size the figure above correspond to an ABI 3100 capillary run.)

If the Qlleles for the positive control are shifted one step towards a higher allele number,
this is @indication that the first allele of the allelic ladder has been assigned incorrectly
(see troubleshooting).
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Cofiler Allelic Ladder:

COFTILER ALLELIC LADDELR
LADDERE T ZZEBlue  DIETED DTEESET

L4

LADDER 2 22 Green THO1 TPOE CSF1PO

[€][2] (€]|E]
o]
LADDER 3 22 Yellow Dyssz0

IEI

N/

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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 11 OF 30

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 do anything else,
press theapple (or crtl) key + Z and the allele name label will reappear
(the command apple or crtl key +Z only undoes the last action).
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To determine the size in bp for the editing documentation, click on the peak to remove
the allele label. Click again to re-label with size in bp and then click again to finally
remove the label. Use the zoom functions to get a close look at certain peaks (for instance
if you have an allele with two labels which are very close to each other) by using the
Zoom submenu under the Views menu.

Holding the left mouse click down draw a box around the dgg \Jedego to
Zoom, select Zoom In (selected area)

simultaneously press trapple (or Crtl)
region.

To revert to the correct scan range, gy
range to 90 to 330. Click OK

Peaks can be edited out if theymeet
results interpretation):

ing criteria (also see section STR

1. Pull-ups of peaks i very high peak of another color in the

inability of the matrix file to remove all

ddition and are characterized by either a jagged edge on the left
r a complete split on the top level.

ter is Common and will often be labeled if followed by a high allele peak. +4 bp
on the other side is extremely rare and has to be interpreted carefully. Defined
peaks in a +4 bp position might indicate the presence of a mixture.

5. Non-specific artifacts. This category should be used if a labeled peak is caused by a
not previously categorized technical problem.
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6. Labels placed on elevated or noisy baselines, which do not resemble distinct peaks.

7. Sharp peaks (spikes) that do not resemble peaks but rather vertical lines and are
caused by air bubbles or POP4 crystals passing the laser window. The presence of a
spike can be verified by looking at the red size standard for the same lane (see
below). A red “spike” should occur at the same position.

peak, occurs at a constant scan position approxi

most frequently for the blue label. This peak is normal allele

in order to view

es, hold down the shift
corner, or eddego

promised red size standards must either be re-analyzed with a re-
dard or designated for rerun.
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Inconclusive samples:
Over-amplified samples often have peak heights between 5000 and 7000 fu’'s and are
characterized by a plateau shape or misshaped peaks, and often contain a lot of labeled
stutter peaks and artifacts (also see Interpretation of Complex Autosomal STR Results).
Instead of laboriously editing out all of these peaks, the sample should be deemed
inconclusive and marked for re-runninghll DNA mixtures wherggeaks in at least

the amplification product.

DNA alleles visible but below threshold:
If a sample displays allele peaks just below
distinct possibility that the alleles can
increased amplification product or a
rerun sheet.

310: use 2p amplified s

New alleles:

If a locus displays
labeled, or is labejfed “OL allele%@it is beCause the unlabeled peak is outside the defined
allele range or is ic ladder. This peak might be a “new”, previously
unreported allele. st be considered, especially if the other loci show a
proper allg i llele will not be automatically reported in the Genotyper
lectropherogram. Click on the unlabeled peak in order to

8
% ze in bp, which is necessary for allele identification.

that were not duplicated in an overlapping system and do not match an
o7 sample in the case must be rerun in order to exclude the possibility
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7. After the editing has been finished scroll through the plot window to double-check.

8. Create a table by running tlizeate Table Macro.

MAC: simultaneously press Apple kegnd the number 2under Vlewopen the table.
WINDOWS: simultaneously press Crtl kegnd the number 2tablega

- Open the dye/lane window or “sample info
- Place the cursor in the sample info box
- Clear the table by going to Analysis t
- Select the appropriate colors by shif
- Run Create Table Macraagain

elect multiple labels it |s necessary to hold down the Ctrl-
ing on the lanes. The controls might not 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 according to the directions.
er the printing has finished, continue with b).
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b. After the printing has finished, open tbye Lane Window again (undeWiew)
and selecblue, green, and yellowfor all lanes containing casework-samples. In
order to select multiple labels it is necessary to hold down the Ctrl-key while
clicking on the lanes. For a large sample sheet, it may be easier to select all
samples and de-select the controls. Go to \dad open th&lot Window.

to the directions.

EXEMPLAR RUNS

g you the option of
labels to assign to the peaks. Selize i lick ok. Continue

10.  Before printing the results ma
Plot window zoom range as The active window will be printed so open
Table and Plot as needed

11. MAC: Under filechan ings specified below. Then select print
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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12.

13.

14.

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

WINDOWS: Normally the softw
which the data were imported.
Common runs folder.

Archive data as describ

Have a supervisofreview the an gel and get a signature on the editing sheet.

For Troublesghooti 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 possible to run 85 samples (including PE and amp.
negative). IMPORTANT: Samples must be analyzed together with the controls from the same
amplification sheet. Care has to be taken that the correct controls stay with each sample set.

1. UnderFile go toIlmport and selecttrom Genescan
Sample Files window. Double-click on the folder c
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8. Check the results for the positive control.
The genotype of the PowerPlex 16 Positive Control is:
D351358 | THO1 D21S11 | D18S51 | PentaE
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

D3S1358

|

THO1

11

A

D18S51

37-_E05_STRIPES 09fsa  9Blue Pro+ Positive Control .2 ng

flomsn

D58811

D13S8317

37-_F05_STRIPES 09fsa 9 Green Pro+ Positive Control .2 ng
D7S820

D16S539

154.37

269.22

‘ T
37-_E05_STRIPES 09.fsa 9 Yellow Pro + Positive Control .2 ng
Amel VWA D8i[79 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 assigned incorrectly (see troubleshooting section).
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PowerPlex 16 Allelic Ladder

‘1\7_]'VTV[\V\|I|VliIlllJllIJAII||II|JII|IIiIII||Itl|iTl|[III!IIlIIIlIIIIIII[JI
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9. Check all lanes. Labels for extra peaks can be manually deleted by placing the cursor on

the peak above the baseline and clicking.

Shortcut: If you mistakenly delete a label, before you do anything else, prespphe
(or crtl) key + Z and the allele name label will reappear (the command apple or crtl key
+Z only undoes the last action).

the allele label. Click again to re-label with size in
remove the label. Use the zoom functions to get a ¢
if you have an allele with two labels which are
Zoom submenu under the Views menu.

Holding the left mouse click down draw
Zoom, select Zoom In (selected area)

Shortcut: Zoom in by holding do
across the area you want to z

To revert to the correct
range to 90 to 480. Cli

approximately 1-4 bp smaller or larger than the main allele.
are mostly present on the right side of a peak if the peak shape shows

nds where the main allele shows a split peak. “N” bands are caused by
plete extra A addition and are characterized by either a jagged edge on the left
side of the peak or a complete split on the top level.
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4. -4 and +4 stutter peaks if there is no indication of the presence of a mixture. A -4 bp
stutter is common and will often be labeled if followed by a high allele peak. A +4 bp
stutter on the other side is extremely rare and has to be interpreted carefully.
Defined peaks in a +4 bp position might indicate the presence of a mixture.

5. Non specific artifacts. This category should be used if a Ig
not previously categorized technical problem. (This c3
the artifacts prevalent in vWA.)

baled peak is caused by a
auld be chosen for

6. Labels placed on elevated or noisy baselines whj

caused by air bubbles or polymer cryst [ laser window. The
presence of a spike can be verified Ry loo i

10.
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11.

12.

Inconclusive samples:
Over-amplified samples often have peak heights between 5000 and 7000 fu’'s and are

characterized by a plateau shape or misshaped peaks and often contain a lot of labeled
stutter peaks and artifacts (also see Interpretation of Complex Autosomal STR Results).

Instead of laboriously editing out all of these peaks, the sample should be deemed

inconclusive and marked for re-runninghll DNA mixtures wherggeaks in at least
one color are> 6000 fu’s have to be rerun with less. 8nove z
guestion, don't list all of the sizes, note “numerous” fg
should be placed on a rerun sheet for rerunning wi
anmplification 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 4 of amplifi e Rerun Module (20 sedo
injection/5 KVolts)

New alleles:
If a locus displays onl
labeled, or is labele

d a Mistinct same color peak is visible but is not
se the unlabeled peak is outside the defined
adder. This peak might be a “new”, previously
unreported allele.@This possibility be considered, especially if the other loci show a

table, but [ on the gjectropherogram. Click on the unlabeled peak in order to
ize i igh is necessary for allele identification.
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13.

Compare the sample information in the table with the amplification and the run control
sheet. If an error gets detected at this point it can be corrected as follows:

- Open the dye/lane window or “sample info box”

- Place the cursor in the sample info box and correct the text

- Clear the table by going to Analyas the main menu, select Clear Table

- Select the appropriate colors by shift clicking on the dyggauttons or using edit

- Run Create Table Macrcagain

Continue to Step 14 and print the controls according
has finished, continue with Step 13.

Peak height labels are to be added to evid When processing,
select the controls and case samples separ i €ak height labels to the
evidence sample electropherograms. Foljow th
samples:

EVIDENCE SAMPLE RUNS

a. Open theDye Lane Wi jew) and selecblue, green, and yellow

controls). In ord
key while clickj ontrols might not all be at the beginning of

samples placed elsewhere. \Gewaand

selectChdnge Labels A dialogue box appears giving you the
assigh to the peaks. Se®ze in bp and Category name

tep 14 and print the controls according to the directions.

s finished, continue with b).

elect multiple labels it is necessary to hold down the Ctrl-key while
clicking”on the lanes. For a large sample sheet, it may be easier to select all
amples and de-select the controls. Go to \dad open th@lot Window.

nder Analysis selectChange Labels A dialogue box appears giving you the
option of labels to assign to the peaks. Sefiee in bp, Peak Height,and
Category name Click ok. Continue to Step 14 and print the controls according
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. Selgiee in bpandCategory name Click ok. Continue

to Step 14 and print according to the directions.

Before printing the results make sure the file is named propg
Plot window zoom range as shown below. The active wing@
Table and Plot as needed.

including initials. Set
e printed so open

WINDOWS: Go taoFile > Print. Click OK. Click Pro ion. Click

More. Change scaling as indicated below. Click

Powerplex 16 Print out parameters

Table Plot

Orientation Landscape Po

Scale 70%

Zoomrange |n/a

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

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 26 OF 30

D.

Multiplex Kit Troubleshooting

If you get an Error Message when you try to run the Genotyper Macro 1 that reads:
“Could not complete your request because no dye/lanes are selected”

ake sure “ladder” is

Make sure you have actually imported the ladder from the projg
j or the sample

spelled correctly in thelye/lanes window If there is a
information for the ladder is absent, the macro will not rg

There are four possibilities:

a. The wrong ladder is being

Ir in the run is more intense, alter or delete the name of the
enotyper Dye/Lane window and reMacro 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 is defined with a
led peak height of 200 or higher. The high value is meant to eliminate stutter
d background.
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Change this to 75 for the 3100, and 100 for the 310, by clicking on the first
category that highlights it. In the dialogue box locateMi@emum Peak Height

and change it to the appropriate value, ckald, and then clickReplacewhen

given the option. You must do this for each locus. Do 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.

in the categories window. To do
Werws and selectingShow
tegories the first allele is defined with a
higher, by clicking on the first category

2.

thefend of the run have a high incidence of OL allele labels. This is due to
shi ing the run.
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In order to improve the number of correctly called alleles, try to reanalyze the run
by using the second allelic ladder as the off-set reference. This is done by
removing the word “ladder” from the name of the first ladder in the dye lane

window. This way this ladder is not recognized by the macro program. Rerun
Macro 1 and evaluate the results. Determine which one of both allelic ladders
causes fewer “OL allele?” labels. Complete the Genofging process using this

3. Incorrect positive control type:

a. The Genotyper has shifted
ladder.

Check the ladder and
peak and not to
designated with

In the dialogue box change the height for the minimum peak height to a few
points above the determined height of the stutter.

* Rerun the macro and then check to make sure everything is correct by looking
at the first allele in each locus in the ladder and by comparing the result for the
positive control
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b. You have a sample mix-up and you have to rerun and/or to reamplify your
samples.
4, Lining up unlabeled peaks

In order to place samples next to each other for comparisogeirposes, mark them by

selectingunmark. NOTE: unsized peaks cannot be 0 size on the
electropherogram. Therefore, when comparing an abeled because it
is too low to be sized, but high enough to be det [ ed allele (e.g. in

5 Too many samples
If you see the same sample lisjéd se [ i dye/lanes window or you see more
samples than you have impo most likely imported your samples more than
once or you have impqifed yo into a Genotyper template that already

Clear Dye/Lanedow and also under

ple information, this can be corrected for the Genotyper
window, highlighting 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 though they are listed as having been removed or
they appear to be below the stutter filter threshold, the following mistake could have
happened: instead of choosi@tpange labelsfrom the Analysis drop down menu, the
analyst clicked_abel peaks.The Change labels command is supga d to label the valid

peaks with the allele name and the size in basepairs prior e plaaddie

peaks command will label all peaks above threshold ing @y Macro stutter
and background filters. This command will also re-la aks edited out. To
fix this, rerun the macro, repeat the documented e S t the Table and

the Plot.
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A. Allele Calling Criteria

Results are interpreted by observing the occurrence of electropherogram peaks for the loci that
are amplified simultaneously. The identification of a peak as an allele is determined through
comparison to the allelic ladder or for YM1 by the Genotyper categories. An allele is
characterized by the labeling color of the locus specific primers and thelength of the amplified
fragment. See appendix for a listing of each locus in each multipl

For each locus an individual can be either homozygous and
show two alleles. In order to eliminate possible backgro
display intensity above the minimum threshold are label

Based on validation data the different detection pl
thresholds:

ABI platform Minimu resho
310 100

3100 fu

escent units

The raw data collected by th
steps:

oft dergo the following computer processing

without an allelic ladder) - labeling of all sized fragments that are
nits), fall within the locus size range and match to an allele size

eaks Pased on the background and stutter filter functions outlined in the YM1
er section.

- For Cofiler, Profiler Plus and Powerplex 16 (systems with an allelic ladder) - comparing
and adjusting the Genotyper allele categories to the sizing of the co-electrophoresed
allelic ladder by calculating the off sets (the difference between the first allele in a
category and the first allele in the allelic ladder at each locus).
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- For Cofiler, Profiler Plus and Powerplex 16 - labeling of all sized fragments that are
higher than the platform specific threshold and fall within the locus specific size range
(see appendix). Removing the labels from minor peaks (background and stutter)
according to the filter functions detailed in the appendix of this manual.
Additional non-allelic peaksmay occur under the following instances K 1988, Walsh et al.
1996, Clayton et al. 1998):

“Pull-ups” of peaks in one color caused by very high pgaks | r. This occurs
only for multiplexes employing more than one labeli d is by the
inability of the software to compensate for the sp e different

-4 stutter peaks that are cause polymerase enzyme during
copying of the STR allele. Un i stances there may be a +4 stutter peak.

Labels placed on 1 selines which do not resemble distinct peaks. Noisy
and elevaigs

ak is split into two peaks caused by the Taq polymerase
gdition of a single A to the terminus of the amplified product
calling is based on the N+1 bands, therefore complete extra A
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Sharp spikes caused by power surges or crystals or air bubbles traveling by the laser
detector window. Spikes might look like a single vertical line or a peak; they can easily
be distinguished from DNA peaks by looking at the other fluorescent colors, including
red; the spike is usually present in all colors.
If the Genotyper program labels these additional non-allelic peaks, thedabels may be removed
manually. The removal is documented on the Genotyper editing shg€

After the assigning of allele names to the remaining labeled pgaks g8 software
prepares a result table where all peaks that meet the abov Q.. iSeed as alleles. The
allele nomenclature follows the recommendations of the Rty [ Forensic
Haemogenetics (ISFH), (DNA recommendations, 199 al per of 4bp core
repeat units for the different alleles. Subtypes displ At units are labeled

with the number of complete repeats and a peri r of additional bases
The Y chromosome allele nomenclature is gtso e numMWer of 4bp core repeats and
follows the nomenclature suggested in d the one used in the European

Caucasian Y-STR Haplotype databas

part of each casefile. Thg Genotyper e reflects the number and allele assignments of
the labeled peaks visibl Plot print dthe printouts are the basis for
r%ultsmterpretatlon T lot will displaypeak height information, unlabeled peaks, intensity
differences that a8 resencejof a mixture, and will show all peaks at one locus if the

> important to remember that peaks below the threshold are not sized by the
2 and cannot be displayed by size. They are randomly placed on the Genotyper
plot and their types cannot be inferred! In order to make a visual allele interpretation one
must reopen the corresponding Genotyper file and change the viewing modéié&em

by Size to View by Scan (also see Genotyper troubleshooting section E).
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2. High peaks and very minor peaks present in the same color lane

Since the fu scale of the electropherogram is based on the highest peak in each color,
alleles at weak loci will not be clearly visible if the loci are imbalanced. For mixture
interpretation or allelic dropout detection, it is helpful 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.

When the Genotyper print outs are not sufficient for prop
Analysis results can be helpful:

1. Genotyper plot states “no size data”

This means that none of the peaks was
Genescan Analysis electropherogram g i ow the sizing threshold.

2.
t outside the previously reported size range a
a “new” allele (see Interpretation of
ight have to look at the original Genescan
size in bp for this peak.
C.
Items listed in al bles shoygld be limited to samples that are used to draw important
conclusions o , e not reported and should not be inferred, i.e. if only a “7"
allele is fourfd d as 7. Alleles and/or peaks are listed in the results tables
regardless of in , 95, based on the reporting criteria below.
A above reporting thresholds and fulfills the concordant analyses and
as stated in the General PCR Guidelines, then the allele is listed in the
B dicate that an extract was not tested for this locus. This symbol is defined as

“* = Ty@ing not attempted.”
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C.

If extra peaks are visible that can’t be accounted for by any editing categories, then the
presence of this peak is reported as **. ** is defined at the bottom of the table as “** =
additional peaks were detected which did not meet laboratory criteria for allele
identification; therefore, these additional peaks are not reported.”
In cases where a mixture sample was reamplified in the sa ltiplex 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 le
Yes

Yes

No but visible

No but visible

NOTE: the table above
single source sample

rted using the CODIS nomenclature which incorporates
les in the allelic ladder (see Interpretation of Complex
Its, 3.B. reporting of previously unreported rare alleles).
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D. Comparison of Samplesand Interpretation of Resultsin Report

A. Determine whether it is likely that a sample contains a mixture of DNA (i.e. more than
two alleles for a locus, intensity differences between alleles within a locus, or a
reproducible pattern of visible but unlabeled peaks.) State in the report whether a sample
contalns a mixture or possible mlxture of DNA determine the mugmum number of

component of the mixture

B. Compare all possible evidence and exemplar pairs
determine inclusions and exclusions.

sible in the evidence
te@for by the exemplar sample. If an

iological fluid donor, this must be
inal swab sperm fraction 7, 8 (7

the alleles in the exemplar sample. If
sample, there may be alleles that ar
inclusion requires the presence of.

However if there is more rthe suspect cannot be eliminated as a
possible semen donor,

D. Statistics are calcyffated for evi les only where: (1) The sample is apparently
a mixture of two components and the source of

inferreQ? nt genotype can be determined if four alleles are present at a
gles are present one has to be very careful because other alleles

not calculated for expected inclusions such as vaginal epithelial cells from a
yab, panties or (for non blood only) the victim’s own bedding.

NOTE: Do not forget to evaluate the significance of a match for epithelial cell fractions
for items not connected to the victim such as condoms or the suspect’s clothes.

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



FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STRTYPING

10. STRRESULTSINTERPRETATION

DATE EFFECTIVE VERSION PAGE
02-02-2005 9.0 7 OF 10
E. Inter pretation of controls

Extraction negative and Amplification Negative

The extraction negative control and amplification negative control are a check for the possible

contamination of the reagents in the STR test by other human DNA orkacamplified STR alleles.
The extraction negative control is performed by carrying out the exi#€
no sample. The amplification negative control contains no addeg
contamination at the amplification step.

Amplification Positive Control

The positive control DNA is used with each batch of sa monstrate that the kit is
performing properly and that data analysis w he positive control results
are shown in the specific Genotyper sectio

ps following the extraction and
amplification that do not affect the gda ple data. In order to identify such problems
and avoid unnecessary sample rol samples should be retested before failing
a sample set. Seebelow for r
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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 amplification negative control all samples in that
amplification are inconclusive and have to be repeated. The only exceghian is, |f the peaks might

electrophoresis step.

Result

No red size standard in lane or “no da ision

available” on 3100

Misshaped or a few missing red size
standard peaks
are

Peaks detected set

117

e, peaks. Only if the signal is very low and
cold be just background a reloading should be
attempted. Otherwise the amplification fails and pll
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 tested for a 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 extraction negative control, the control must be
retested to determine if the extract is truly contaminated or if something occurred during a later
stage. This sample can either be retested by re-electrophoresis or re-amplification. If the peaks
could just be background, it may be possible to just re-run the extraction negative in order to
show that it was actually clean. Normally an extraction negative cog d be reamplified as
the first test. Only if DNA peaks are still present following the jon, then all
samples have to be re-extracted.

Result

No red size standard in lane or “no dat
available” on 3100

islon

Misshaped red size standard peaks

Peaks detected et

A1

same ppaks. The extraction negative should be
lified. The samples pass if the second
awplification is clean.

Run artifacts » or &%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 c isplays peaks Extraction fails and all samples must be reextracted.

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



FORENSIC BIOLOGY PROTOCOLSFOR FORENSIC STRTYPING

10. STR RESULTSINTERPRETATION

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

Table3 Positive control

The positive control has a double function. It serves as an amplification control to test the fidelity
of the PCR reaction. Here it will indicate mistakes made during the set-up and thermocycling
steps. It also serves as an electrophoresis control to test for proper separation and correct
Genotyper performance. An injection set consisting only of reruns still gpgedsto have one

set of samples is accompanied by a second positive control, » e electrophoresis
control. This is often the case for CE runs where two amplij

For runs with only one positive control the retesting

ds to in@lufe the samples. If it is
unclear if the positive control will pass the rerun jest, it '

er tgflust retest the control
ow amplification product at
problem, the set should be
run together. The separation problem mi d the samples.

Result Course of action

No red size standard in lane i 0 size data” message (310, 377) pr

est if amplification yielded expected allgles

n separately to check for loading errors, if still
no signal detected, all samples must be reamplifled

No amplification produ
standard correct

Incorrect geng

pe
gd b
standard or otheVag

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, rerun amplificatign
product

Rerun fails ta’give correct type

All samples must be resubmitted to amplificatipn.

If the positive control has been shown to give the correct type, this confirms the integrity of the
amplification. If individual samples from this amplification set need to be re-analyzed on a
second gel or CE run the positive control does not have to be repeated, if another positive control
is included in the run.
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Occasionally typing results may appear markedly different from the standard patterns. Such
results could be due to a procedural error, mixtures of DNA's (multiple contributors to the
sample), or DNA degradation.

1.

A.

Mixtures of DNA: more than one genotype present in the DNA sample

General Mixtures

because of the

Evidence samples may contain DNA from more than gge in(N@ildual eithé

which heterozygous genotypes are analyzed, i WEN two alleles
indicates a mixed sample. The peak height Of a heterozygote

locus has been shown to be >70% (Holt . ore jfe presence of a peak
i ixture. Holt et al (2002)

s are other possible causes
ounts with weak signals ( around

individual and a h indiviual. Other possible combinations that would
result in a two all s of individuals with e.g. VWA alleles 15,15 +
15,17 or 17,17 + 17. In thesg cg®es, the electropherogram should reveal unequal peak

heights ca

by a miXture of two individuals with 14, 18 and 16, 18. 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 come from the victim, it can be stated
that the remaining alleles must have come from the unknown DNA source. To
deduce the complete allele combination of the foreign DNA, the results and allele
peak heights must be taken into consideration for each Ig

see section (2) below). All peak heigh [ ies for Reterozygote loci

If the alleles foreign to the vic inQr comp@nent and only one foreign
allele is visible at a locus, i le to determine the complete allele
composition for this ST i either be homozygous or
heterozygous with one‘a ing with the known component. For
heterozygous type ent, peak height differences between
the two alleles in n overlapping allele in the minor
component. E and very small peak height differences a

ases it is possible to indicate that a second
ylentifying the allele.

ur alleles are present, it is possible to determine the ratio of

pamponents in a mixture. This ratio can then be used to interpret the

might not be possible to unambiguously deduce the DNA type for the minor
component. See above for a discussion of the limitations.
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3. Very small additional allele peaks are detected at only a few loci

The major DNA profile can be interpreted. The presence of additional alleles
should be noted, but it should not be attempted to deduce a type for the minor
component.

C. Possible mixture components masked by -4bp stutter

a length exactly -4bp shorter than the main allele p
polymorphisms (Gill et al. 1995, Walsh et al 1996

(differg per locus, see Appendix) of
. In a mixture the -4bp stutter could
individualS&cannot be excluded from being a
re in the -4bp position of an allele from

mask a real mixture compone
minor contributor to a mixtur
another individual.

2. Partial Profiles: n
A. Degradation

of the very long (>40,000 bp) DNA double strand being
ces. With increasing degradation the DNA fragments get

ggt sequences for the PCR reaction which at least have to contain
es are also broken down. For the example the Profiler Plus

eles from 100bp (Amelogenin) to 337bp (D18S51). Other

even longer alleles e.g. Powerplex 16 with Penta E (440bp) and YM1

D3S1358 and Amelogenin but none of the higher molecular weight loci, can be explained
as being caused by DNA degradation. A profile with no D3S1358 result but callable FGA
alleles cannot be caused by degradation but must have other reasons (e.g. see the
following paragraph B).
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Due to the allele size differences within a locus, degradation can also cause partial
profiles for heterozygous DNA types, e.g. for the FGA type 19, 29, allele 19 (220 bp)

can be present while allele 29 (260 bp) drops out. Parallel to the disappearing of the
larger size allele, an imbalanced peak height with the larger allele peak being smaller, can
be explained by DNA degradation.

The possibility of an allelic drop out has to be considered e
around 200 fu’s.

low peak heights
B. Detection limit

than the blue and green peaks. If the DNA s
sensitivity it is therefore possible to get a partial

If only one allele
too weak to be cafled, the eviden A extract can be rerun with more amplification
product or if possii@e should be Ye-gfplified using a higher amount of DNA. If it is not
possible tQgili result fof the weaker peak, the callable allele can be used for

compar, %
0

* The overall amplification for the other loci displays distinct peaks >75 (or 100 if
applicable) and does not show artifacts,

» The same color locus closest to the new size peak does not have more than one allele
peak, and

* The new size peak is also detected in the duplicate run.
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For overlapping loci such D3S1358 and D7S820 the presence of a previously unreported
rare allele can be confirmed by the typing results in the second multiplex. Also, if
multiple evidence samples and/or the matching exemplar show the same OL allele this
allele can be considered duplicated. Alleles for non-overlapping loci must be confirmed
by rerunning the amplified extract to eliminate the possibility of an electrophoresis shift.

Reporting previously unreported rare alleles

DNA can be reported. The new allele should not b
of a match.

STR systems without an allelic ladder (YM1):
using the size in bp rounded up or down
fact that this allele has not been obser

a footnote stating the
orting procedures).

be consistent with the CODIS . i i ll alleles that are not present in
i relative position to the alleles in the allelic
e length in basepairs and this value can

er (30 - 269bp) and has to be designated
shorter than the smallest ladder allele (6 -
D7S820 allele of the length 276 bp is located
be designated 10.x. The off-ladder allele should be

e presence of a new size allele, where there is a match for
isms, has to be reported as inconclusive.

extra cafefully and can be typed as inconclusive.

A. If all peak heights in a sample with a high background level are low, the background
is probably caused by degradation artifacts (Sparkes et al. 1996). In this case it might
not be possible to ever obtain the true genotype. A degraded sample should be
amplified with more DNA e.g. after Microcon concentration.
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B. Sometimes high background is caused by over-amplification where the main allele
peaks are so high that they reach fluorescence saturation level. Common observations
for over-amplified samples are: peaks are not pointed but rather resemble narrow
plateaus, peaks are not pointed but show multiple jagged edges and split peaks, peaks
cause major pull-ups in other colors, peaks resemble plateaidssand show an elevated

is not possible to reliably determine the ratio of
component being close to the saturation limit,

-described background
does not have to start
er amount or a 1/10

proper shape and no major background i
is present the sample should be repegted. T
with the amplification but can be a
dilution of the amplified product.

5. Discrepancies for overlappin diff t multiplex systems

a mutation, which renders the annealing
e mutation is near the 3' end completely
. This may result in a pseudo-homozygote type,
imer pair. These mutations are extremely rare,
1 and 0.001 per locus (Clayton et al. 1998). A
d exemplar samples based on a locus where both
same primer sequence is no problem. If the same locus

The primer-binding sit ont

which is reproduc
approximately est

tble to obtain a heterozygote type in one multiplex and the
e second, because the primer sequences for the same loci may
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For Y-chromosome specific polymorphism, a male individual will display one allele for DYS19,
one allele DYS390, and two allele peaks for DYS389. For DYS389 one primer pair amplifies
two polymorphic STR stretches in this region, the shorter fragment (DYS389I) is the product of
an internal second annealing site of the forward primer and the reverse primer, the longer
fragment (DYS389II) includes the DYS389I stretch and a second polymorphic tetrameric STR

(Kayser et al. 1997).

All STRs in Y Multiplex 1 are located outside of the ps

locus. It has been observed th
pattern for these systems for

1.

pe indicates the presence of a mixture of male DNAs, where
t components are present in equal ratios. If only either DYS19 or

f an allele duplication event has to be considered.
ixtures with different level of starting DNA

ixtures of male DNAs with different levels of starting DNA will lead to unequal
peak heights for the different alleles for one system. If the ratio of the lower peak
to the higher peak is consistent for all loci with two allele peaks, the haplotypes of
the major and minor component can be inferred. If this is not the case, the
possible presence of three contributors must be considered.
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C. Possible mixture component masked by -4bp stutter

Peaks in a -4bp position from a main peak and less than 20% of the peak height
are not reported as true alleles. In a mixture the -4bp stutter could mask a real
mixture component. Therefore individuals cannot be excluded from being a minor
contributor to a mixture if their alleles are in the -4bp pg gf an allele from
another individual.

For the following, see the “Interpretation of Complex Autoso ST

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 between genetically typed samples, it is necessary to
know the population distribution of alleles at the locus in question. For example, if the STR
alleles of the relevant evidence sample are different from the alleles of the suspect's reference
sample, then the subject is “excluded”, and cannot be the donor of the biological evidence being
tested. An exclusion is independent of the frequency of the alleles in the population.

would also match the evidence sample is equal to the frequegcy o the relevant
population. Population frequencies are calculated separ ' ark, Caucasian

may be used for other population groups. If a sour 6ne frequency for a
single population group, than the highest frequepcy is wns. Allele frequencies
are used for all calculations. Locus frequencj

Press 1996, pp. 4-36 to 4-37).

The overall frequency for each racia

1 out of 12,000. Values th
12) are not reported in t
trillion”.

overall freque

In the stand®(d scetfario, for each group, homozygotes are calculated using the forpflita p

p)o for 0= 0. nd heterozygotes are calculated using theufar2pp;. The overall frequency

for each grou@’is calculated by multiplying the individual locus frequencies if the loci are
unlinked. If the loci are linked then only the locus with the lowest locus frequency is used in the
calculation. In addition, locus frequencies are calculated for "evidence and subject from the
same subgroup (isolated village)" and for relatives using the formulas in the National Research
Council Report and$90.03. Overall frequencies are calculated as de=tabove.
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Unless there is reason to suspect that the "evidence DNA and subject are from the same
subgroup” or a relative of the subject left the biological sample (and the relative is unavailable

for testing) , only the standard scenario, overall frequency for each group=0id3as listed in

the report. The other calculations and allele frequencies are retained in the casefile for referral at
a later date if necessary.

Y STR’s

Since all the loci are linked on the Y chromosome, they ar
frequency can be calculated. The frequency forthe Y S
the number of times the haplotype occurs in each of
referred to as the “counting method”.

e.g. A haplotype that has been see

29 Asians”
A haplotype that has be ' reported as “1 in 116 Asians,” or
for samples that have fio usly observed in the database “less than 1 in
116 Asians.”
The haplotype frequency ¢ partial profiles. This calculation, however,
can only be done manualf§/. ro spfeadsheet is not accurate with partial Y profiles.

See page 2 of the Quattr or the exact Y database values. Print this page for the
casefile.

If both autos6
calculated by m
either
databas

yped for a sample, than the overall frequency can be
aauerall autosomal frequency for each racial group by the larger of
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Kinship analysis tests alternate or competing hypotheses of kinship. In the forensic context, it is
useful for determining familial relationships, the identification of unknown bodies, identification
of the donor of bloodstains when the donor/body is missing or unavailable, and the identification
of the biological father or mother of products of conception/babies, which result from a sexual
assault or are abandoned. All calculations are performed according to the Parentage Testing
Standards of the American Association of Blood Banks.

relationship, a PI (traditionally called a paternity inde
index), is calculated for each locus using the DNAV

PE = I (1-2hH)
heterozygosity.

The Foren
the individua}in question (eg, the race of the tested man in a paternity case). The case report
must list the r each locus, the race used for the calculations, the CPI, the probability of
paternity, and®he assumed prior probability. It must also state the final conclusion. The three
possible final conclusions are exclusion, inconclusive, or inclusion, of the tested hypothesis of
kinship.
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Exclusions occur when either 2 or more loci exclude in a parent/child comparison, or when the
CPI<0.1.

Inconclusive occurs when the CPl is between 0.1 and 10, and for individual loci in mixtures of
parent/child combinations when there are other peaks visible which could potentially exclude or
include but can not be genotyped by the software.

Inclusions occur when either 0 or 1 loci exclude in parent/child
cases the CPI1 > 10. The analyst should bear in mind and re
based on the CPIl. When the CPl is greater than 2000 (pr

Kinship Reporting Guidelines:
1. There is no numerical threshold f

2. To avoid any fortuitous matc family members should be submitted for
i mely body identification cases).

3. Order of preference for
a. Biological paren
b. Spouse and chifdren
c. Full-siblings

Revision History:
June 8, 2007 — Added “Kinship Reporting Guidelines” to the SectionAg@®val Form
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YM1 Genotyper Categories Table for ABI 3100

DYS19
12 Highest peak at 180.701+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.#0.
DYS389 Ii
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 201.90.80 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 217.90.80 bp in blue with heigl#75
26 Highest peak at 221.90.80 bp in blue with heigl#75
27 Highest peak at 225.90.00 bp in blue with heigl#75
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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
191+0.5bp
FGA Blue 213+0.5bp to
262+0.5bp
Amelogenin | Green X:100+0.5bp;
Y:106+0.5bp
D8S1179 Green 810 19
D21S11 Green 24.2 to 38
D18S51 Green 910 26
D5S818 Yellow 131+0.5bp to 710 16
169+0.5bp
D13S317 205+0.5bp to 8 to 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 alleles are discovered 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 12t
138+0.5bp 140+0.5bp
D16S539 | Blue 226:0.5bp 10 |229.0.5hp 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
TPOX Green 6to 13
CSF1PO Green 6to 15
D7S820 Yellow 6to 15
The above values might alleles are discovered for the various loci.
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Powerplex 16 loci and size ranges

Powerplex 16 | Color Size Range 3100 ILS 600 Std. | Allele range in Ladder
D351358 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+0.5bpjo 3 5bp

CSF1PO Green

Penta D Green 2.2to0 17

Amelogenin Yellow XandY

VWA Yellow 10to 22

D8S1179 71018

TPOX 61013

FGA 16t0 46.2
The abo i pand if additional alleles are discovered for the various loci.
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Genotyper Macro Filter functions

Cofiler Allele filters Ladder lanes only
Locus Stutter filter Stutter Filter Backgrouad
310 (in house 3100 (ABI (

values default

D3S1358 15% 11%

D16S539 15% 13%

Amelogenin None one 0

CSF1PO None 9% 25%

THO1 25%

TPOX 25%

D7S820 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% 11% 30%
Amelogenin none non 40%
D18S51 10%
D21S11 20%
D8S1179 30%
10% 25%
10% 25%
9% 25%
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The Amelogenin category for both Cofiler and Profiler Plus does not have a stutter filter because
it is not a repeat. However, it does have a locus filter of 3%. For the 310, the Macro additionally

applies a 10% background filter.

The PowerPlex 16Macro contains the following filter functions described in table format (all

values Promega default settings):

Locus Stutter Filter Ladder Filter
D3S1358 11% 30%
THO1 5% 20%
D21S11 18%

D18S51 11%

Penta E 10%

D5S818 9%

D13S317 10%

D7S820 8%

D16S539

CSF1PO 8% 20%
Penta D % 20%
Amel 20%
VWA 12% 20%
D8S1479 20%
TPOX % 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 Program
01/24/05

DNAVIEW version 25.68 is loaded analysis computers at 520. DNAVIEW 24.96 is loaded on
computers on the second floor of 520, WTC Identification. This version of the DNAVIEW

program has some differences but can be used for analysis. The DNA programs do not
communicate, even on the analysis local network. Information entgfed B computer is not
accessible on the others.

INSTRUCTIONS FOR DNAVIEW

Open DNAVIEW by double-clicking on the desktop D
appears, hitEnter’. If the DNAVIEW main menu do
minute or two.

DOS pfompt, desktop, or programs.
Type \dnaview\dnayvaewd hit

THIS MAY COME IN HANDY IF
IF YOU WANT TO MOVE BACK TO A
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A) FOR PATERNITY OR MATERNITY CASES (the DNA STR type 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 a new, uniqu ust consist of a
number, of up to seven digits, with no letters, symbols, 34" is

not an acceptable case number, but 0101234 is. (Do {ti eady taken, and
case numbers must be unique.) Make sure you ke se number you select,

the first number(s), DNAVIEW will drop thegh (i.e.
123456).

45Q will beSaved by DNAVIEW as

The standard paternity scenario will
individuals,

The screen will ask you to identify three

Mother
Child

First tested man

derline ital letter. If additional people are tested, the program will
e.g., a second tested man will be assigned capi@t)etter “

Designations
assign them ot

will remain the identifier, regardless of later possible kinship

In order to idgntify these individuals and link them to STR DNA data, you will enter an
“accession n efor each. Accession numbers must be in the forfoat tigit number - five
digit numbet, &g, 1234-00001 (case number-individual 1). Keagktof the accession number
you select for each individual, since they will be needed to link the correct DNA STR types to
each individual.
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After entering the accession number for M(other), hit the spacelthe keyboard, NOT Enter.
The program will then ask you to enter the race of the individual. The choicegldaek), c
(caucasian), a (asian),(hispanic), {unknown). YOU MUST ENTER A RACE. If you do not
know the race of the individual, you can enter a race on the race list after defining the people.

ing the different races one

You will eventually perform a separate calculation for each race, ente

Type the appropriate response and hit Enter. A line for com
comments, for example the name of the individual, (option

If you have more individ
man, select add Lales

sdect one race fo R g

e mother and father, setbtctece list'from the menu,
ation, and hit Enter

If you have

When vy finishedo ping the case, making sure you have recorded the case number, and
all the in cces®lon numbers, return to the main menu by hitting quit, Q-Enter

You should Rerform®a separate calculation for each race, entering the different races one at a
time, using choicedit race list’ and calculate a separate PI for each possible race.

From the main menu choices, select Casewanmid hit Enter.

From the Casework menu select Membramrel hit Enter.
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To define a new membrane, hit Eriden hit Enter.
Hit Enter to accept date.

The program will ask for a new membrane ID. A membrane ID can have any format, e.g.
FB02-1234. Type in your membrane ID and hit Enter. Record the megahrane ID you select.

From the displayed choices, select 10 lanes, no ladddrhit
could have more than ten individuals typed, select 80 la

You will now be in the program to define ne membrane. This is done by
ill assign each of the (three)
accession numbers from your case . that the cursofismedning it is ready to

| in@alt the spaceb@rmeans that you have

and alleged Father, fro IsdvHiat lane 1,C” at lane 2, andF” at lane
3, instead of the individu [
Verify that the cagg

The pr to the next lane. Remember to hit the sphe&drarassigning
the nex to each lane. Also remember to 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-Pause/Break.

The next step is to type in the DNA alleles at each STR 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 membrane(y@ur membrane be the default

selection), and hit Enter.

The program should now display a screen for enteringgall j Ehown on the top
right of the screen, and spaces next to each “lane” e appropriate

be entered as eg Thol, 10+1, or entered agfthe izZQin base’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, i as before. When all the loci have been entered,
type “n” when asked if y i a new locus.

This will return y

Fromt , ct Paternity caise hit Enter. Select caaad choose your case
ID. De ' s of the kinship analysis you want to perform, select these options:

print the repor.

If no values are shown on the printed report, go back to 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 each of the three remaining races:

Follow previous instructions to open DNAVIEW, casework, paternity case, and select your case.
Choose édit race list’and select the next race to calculate, andeitef. Go to calculate report

, and hit ‘entef’. After calculations are finished, follow previousiructions 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”.

B)

PowpbdPE

RO ~NO O

11.

cases):

Select Casework
Select Membrane Hit Enter Hit End

1234" is not an accept
already taken, and

123456). Make s
need to know it la
types. Aftgmiioing

bran€ you created. Hit Enter.
PO open Lane #1.

Hit Spacebar. Enter" for Race. Hit spacebar. Hit Delete. You do not want the data
you just entered repeated or any info except what you just typed.

* Once you hit Delete you should be automatically routed to the next #.

If entering more than one profile, repeat Step 10.
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12.
13.
14.

Hit End when finished. You must do this to save the information you just entered.
Select File and Quit.
Press ESC.

Entering a Profile (Type in a Read)

ok wnE

10.
11.

12.
13.
14.
15.
16.
17.

18.

19.

20.

Select Casework
Select Type in a Read

For “Who are you? ”, select Student or any other read [ the analysis.
Select the membrane you created.

Select the first locus (start with D3S1358)

Type in alleles using the spacebar or tab to mgye . one allele per
box is allowed. Remember the sample label [ ch person and type in
the alleles corresponding to each person

If you see a possible false homozygot . substantial height), DO

NOT enter any alleles for that locus,

Select File this Image
Select Yto enter more loci or
Repeat steps F-I as need
is NEG, hit Esdo move
Hit Ctrl + Break to
Select Casework
Select Paternity
Select CaseHit E

ch sample label you created). For each relationship type,
you created above, such as 1079-00001. Hit spacebar.

for Cau€asian, Hispanic, Black, and Asian. Hit Enter.
Select immigration/kinship
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21.

22.
23.
24,
25.
26.

27.
28.
29.
30.
31.
32.
33.

Select Type in (or edit) scenario
Enter the appropriate kinship formula. If your case is not the standard scenario, type in
the scenario you would like to test. DO NOT USE LOWERCASE FOR SCENARIOS.
SINGLE LETTERS REPRESENT DEFINED ROLES and IT MEANS YOU ENTERED
A GENOTYPE. WORDS REPRESENT UNDEFINED ROLES OR SAMPLES
UNTESTED OR NOT AVAILABLE.
» The standard paternity scenaridisM + F/?
* Missing Child: C/?: M + F
* Questioned mother of fetus (unknown father):
* Mother not available or typed: C: Mother + F,
» Sibling (parents not available or typed): U/4
» Siblings and parents: U/?, AAM + 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 Repogf This s
Check to make sure that:
Prior prob=0.5
Do NOT *“restrict” daga.
DO consider mut
Select Calculate & Regort
After calculations
If question about

highlighted already.
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